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

B.1.1 Decision problem

The submission covers the technology’s full marketing authorisation for this indication.

Table 1: The decision problem

Final scope issued by NICE

Decision problem addressed in the
company submission

Rationale if different from the final NICE
scope

mexiletine, including but not limited to:
e Lamotrigine

o Best supportive care

without mexiletine, is placebo (i.e. no
treatment) in the base case.

Best supportive care is assumed to be
received by all patients by the time they
require treatment with mexiletine and,
according to the NICE Final Scope,
include physiotherapy, lifestyle
adaptations, mobility aids and
occupational assistance. Resource use
data in NDM is not available, however,
patients in the MYOMEX study were
asked to continue with their usual care
whilst in the trial. Therefore, it can be

Population Adults with non-dystrophic myotonic As per scope. Not applicable
(NDM) disorders requiring treatment of
symptomatic myotonia. It is estimated that 50-70% of patients
are symptomatic and require treatment
(1), see Appendix M.
Intervention Mexiletine Mexiletine Not applicable
Comparator(s) Established clinical management without | Established clinical management We agree with the NICE Final Scope that

lamotrigine is one of a number of
antiarrhythmic and antiepileptic medicines
that have been used off-label for the
pharmacological treatment of NDM.
However, it is not assessed in the base
case for the following reasons:

e Lamotrigine is not an established
treatment in clinical practice in
England and Wales. Lupin
conducted market research
following the Decision Problem
meeting with NICE involving eight
neurology centres in the England
and Wales, including the National
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assumed that usual care for the study
population was best supportive care.

It should be noted that best supportive
care includes coping strategies
developed by patients, regardless of
treatment choice, as illustrated in
discussions with patients and clinicians
(Appendix L and M) and (2).

Hospital for Neurology and
Neurosurgery (NHNN), Queens
Square Centre for Neuromuscular
Diseases, London) in November
2019. This showed that lamotrigine
is not established in practice with
less than 3% of patients currently
on or having ever received
lamotrigine (3). In addition, a UK
patient survey of 27 NDM patients
conducted in November 2019
demonstrated only 4.2% of patients
(1 responder) had ever been
prescribed lamotrigine (2),
supporting the market research
findings that lamotrigine is not
established practice in the NHS —
see Section B.1.3.7.

Mexiletine is the first-choice
treatment — and the most widely
used — treatment for myotonic
symptoms in NDM patients.

Lamotrigine is not licensed for the
indication in this submission in the
UK or any other country and no
long-term safety or efficacy data
exists for lamotrigine for the
treatment of NDM patients.

Lamotrigine is not recommended
as first-choice in any guidance (4-
7) and when mentioned, listed
solely as second-choice therapy —
for use when mexiletine is either
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contraindicated, ineffective or not
tolerated.

e There are no randomised/ non-
randomised clinical trials, that
assess the impact of lamotrigine in
comparison with established first-
choice treatment for symptoms of
myotonia in NDM patients.

e The only available evidence for
lamotrigine is a recent RCT by
Andersen et al which was
conducted between 2013 and
2015, and published in 2017.
Despite this the market research
does not indicate an increase in
use in the UK since that could at all
suggest established use in the
NHS (8). This trial also lacks
common outcome measures and
results to enable any indirect
treatment comparison with
mexiletine NDM RCTs. Some
endpoints such as SF-36 were also
incomplete and possibly
inaccurately reported — this is
described in more detail in Section
2.9.1. Efforts were made to contact
the lamotrigine trial and other two
mexiletine trial authors (Statland et
al and Stunnenberg et al) to obtain
patient level data but without
success.
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Outcomes

The outcome measures to be considered
include:

e muscular symptoms (including
stiffness and weakness)

o fatigue

e motor function

e pain

e adverse effects of treatment

e health-related quality of life.

The outcomes presented listed in the
scope are presented where results are
available for these outcomes.

Economic analysis

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

The economic modelling should include
the costs associated with genetic testing
for mutations in CLCN-1 and SCN4A
gene coding in people with myotonic
disorders who would not otherwise have
been tested. A sensitivity analysis should
be provided without the cost of the
diagnostic test. See section 5.9 of the

Cost effectiveness of treatments is
expressed in terms of incremental cost
per quality-adjusted life year in this
study.

The time horizon is lifetime.

Costs are considered from an NHS and
Personal Social Services perspective.

Cost of genetic testing for mutations in
CLCN-1 and SCN4A gene coding will be
considered, according to the assumption
that not all patients currently receiving
unlicensed mexiletine are genetically
confirmed with NDM. This cost will be
added to the first year only to address
this.

Genetic testing is already provided as a
highly specialised service by the National
Hospital for Neurology and Neurosurgery
(NHNN), Queens Square Centre for
Neuromuscular Diseases — a part of
University College London and the national
diagnostic centre for NDM. Thus, the
infrastructure is already in place for the
diagnosis of NDM and funded by NHS
England.

The economic model includes the costs
associated with genetic testing for
mutations in CLCN-1 and SCN4A gene
coding in people with myotonic disorders in
the base case. This cost is removed in
scenario analysis.

The eligible population are diagnosed NDM
patients and the availability of NaMuscla
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Guide to the Methods of Technology
Appraisals

will not drive diagnosis. Only diagnosed
patients, as per NHS England Standard
Contract (6), are currently offered the
option for treatment if symptoms impact
quality of life. By this stage patient’s
symptoms are likely to be severe enough
that any strategies they have developed to
cope with their condition such as avoiding
triggers or performing muscle warming
routines (effectively best supportive care)
will not be sufficient and the patient may
benefit from treatment.

Hence, there is no evidence that the rate of
diagnosis will change and market research
carried out by Lupin that confirms 87% of
patients with NDM have been tested (3).
For these reasons, cost of genetic testing
need not be accounted for, but it has been
done to satisfy the NICE scope.
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B.1.2 Description of the technology being appraised

Table 2: Technology being appraised

UK approved name | Mexiletine (NaMuscla®)
and brand name

Mechanism of Mexiletine blocks channels in muscle cells which allow sodium ions
action (electrically charged particles) to pass in and out of the cell.
Mexiletine blocks sodium channels with a stronger potency in
situations of excessive burst of action potentials (use-dependent
block) and/or prolonged depolarization (voltage-dependent block),
as occurring in diseased tissues, rather than on physiological
excitability (resting or tonic block)(9). These sodium channels play
a role in the contraction and relaxation of muscles and are
hyperactive in patients with myotonic disorders, causing excessive
contractions and stiffness. By blocking these channels, mexiletine
reduces the stiffness that occurs when these excessive
contractions are prolonged (10).

Mexiletine is, therefore, mostly active on muscle fibres subject to
repeated discharges (such as skeletal muscles). It improves
myotonic symptoms by decreasing muscle stiffness through
reduction of the delay of muscle relaxation (9) i.e. it reduces the
rate of contractions and hence the associated stiffness.
Marketing NaMuscla was granted Marketing Authorisation by the European
authorisation/CE Medicines Agency (EMA) on 18t December 2018 (10).

mark status

Mexiletine was granted orphan medicinal product designation on
19t November 2014 in the treatment of myotonic disorders. The
Committee on Orphan Medicinal Products (COMP), in its review of
orphan medicinal designation procedural history, recommended
that NaMuscla, for treatment of myotonic disorders is not removed
from the Community Register of Orphan Medicinal Products on the
8th November 2018. The COMP noted that the indication for
NaMuscla falls entirely within the scope of the orphan indication of
the designated Orphan Medicinal Product.

The marketing authorisation is for the ‘symptomatic treatment of
myotonia in adult patients with non-dystrophic myotonic disorders.

Historical context

The active substance, mexiletine, has been used for a long time as
the first-choice treatment of NDM, used outside of its recommended
license as an antiarrhythmic treatment.

The first marketing authorisation (MA) for mexiletine (Mexitil) was
granted in 1975 to Boehringer Ingelheim, as an antiarrhythmic
medicinal product. Mexitil was discontinued in 2008 for commercial
reasons. However, to meet requirements from patients and
physicians in France, a marketing authorisation for mexiletine was
granted in France in 2010 for the treatment of myotonic symptoms.
Mexiletine, has been used for a long time as the first-choice
treatment of NDM, with access in the UK more recently relying on
special import from other countries such as Canada. However
NaMuscla is now the only medicinal product approved across the
EU for the symptomatic treatment of myotonia in adult patients with
non-dystrophic myotonic disorders (10).
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Indications and any
restriction(s) as
described in the
summary of
product
characteristics
(SmPC)

NaMuscla is indicated for the symptomatic treatment of myotonia in
adult patients with non-dystrophic myotonic disorders (NDM) (9).

Before starting mexiletine treatment, detailed and careful cardiac
evaluation (ECG, 24-48-hour Holter-monitoring and
echocardiography) should be carried out in all patients in order to
determine the cardiac tolerability of mexiletine. A cardiac evaluation
is recommended shortly after treatment starts (e.g. within 48
hours). Throughout treatment with mexiletine, and in relation with
dose changes, cardiac monitoring of patients must be adapted as a
function of the heart condition of each patient:

- In patients without cardiac abnormalities, periodic ECG
monitoring is recommended (every 2 years or more
frequently if considered necessary).

Caution is required when a patient has mild or moderate hepatic
impairment — a slower titration (biweekly) is recommended. Patients
who are CYP2D6 poor metabolisers may exhibit higher mexiletine
blood level and so require at least 7 days prior to dose increases to
ensure a steady state has been reached.

NaMuscla is not recommended in patients with severe renal
impairment as experience with this is limited. Safety and efficacy
have not been established in children 18 years and under (9).

Method of
administration and
dosage

NaMuscla is an oral preparation which should be administered with
water and in an upright position, preferably at mealtimes to reduce
the risk of digestive intolerance.

The recommended starting dose, as stated in the summary of
product characteristics (SmPC), is one capsule of 167 mg
mexiletine base per day (equal to 200 mg mexiletine
hydrochloride).

Patients are dose titrated up, according to clinical response, after at
least 1 week of treatment, to a daily dose of 333 mg mexiletine
daily (i.e. two capsules per day or equivalent to 400 mg mexiletine
hydrochloride). After at least 1 further week of treatment, the dose
can be further increased to 500 mg daily (three capsules per day or
equivalent to 600 mg mexiletine hydrochloride) based on clinical
response.

Hence, maintenance dosage is according to the intensity of a
patient’s symptoms and clinical response can be achieved between
a daily dose of 167 mg and 500 mg (i.e. 1 to 3 capsules per day).
Mexiletine is taken regularly, on a daily basis, to address patient
symptoms (9).

Additional tests or
investigations

Prior to initiating mexiletine treatment, detailed and careful cardiac
evaluation should be carried out. Maintenance also requires
continued cardiac monitoring which should be adapted as per the
condition of the patient’s heart(9).

List price and
average cost of a
course of treatment

List price: £5,000 for a pack of 100 capsules (11).

Average cost of treatment at a dose of 333 mg mexiletine daily (i.e.
two capsules per day or equivalent to 400 mg mexiletine
hydrochloride):

e Per month (30 days) — £3,000

e Per year — £36,500
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Patient access A simple discount Patient Access Scheme (PAS) has been
scheme (if submitted to PASLU and NHS England.
applicable)

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

treatment pathway

B.1.3.1. Overview of non-dystrophic myotonia (NDMs)

The NDMs are a heterogeneous group of rare, genetic diseases caused by mutations in
muscle chloride or sodium ion channels which do not have the systemic features and
dystrophic weakness of dystrophic myotonia (DMs)(12). They can be categorised according
to the affected pathway (see Figure 1), each with differences in presentation and symptoms
(13, 14), as well as phenotypic overlap (15).

Figure 1: Sub-classification of non-dystrophic myotonias

Non-dystrophic myotonia

Sodium Chloride channelopathies
channelopathies (Myotonia congenita)
Paramyotonia H.ype‘rkalemlc. B Thomsen Becker
congenita periodic paralysis aggravated mvotonia )
g with myotonia myotonia Y myotonia

Acetazolamide-
responsive
myotonia

Myotonia Myotonia
permanens fluctuans

Although sub-category differences between the various genotypes of NDM exist, the common
features of NDM relate to myotonia which is seen on examination as delayed muscle
relaxation following muscle contraction or following mechanical stimulation such as
percussion. The underlying muscle membrane hyper-excitability manifests electro-
physiologically as repetitive muscle fibre after-discharges (13, 15). Voluntary muscle
contraction leads to prolonged muscle contraction (12) due to sustained bursts of action
potentials that originates from muscle fibres. These bursts persist for several seconds
following the ceasing of physical activity causing a delay to the relaxation of the muscle
contraction. This delay is known as myotonia and is often described by patients as
‘stiffness’(16).
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Myotonic disorders are hereditary, rare diseases caused by a malfunction of skeletal ion
channels (channelopathy) which share the main clinical symptom of muscle myotonia.
Myotonic disorders comprise dystrophic myotonias (DM) and non-dystrophic myotonias
(NDM). The DMs are characterized by fixed muscle weakness, systemic features, and
dystrophic changes on muscle biopsy. Fixed weakness and dystrophic changes are less
common, but can be seen in the NDM, and myopathic changes may be noted on muscle
biopsy (12).

Myotonia congenita (MC) is the most common of the NDMs which is caused by a mutation in
the CLCN-1 gene encoding for the main skeletal muscle chloride channel CIC-1, as illustrated
in Figure 1. Patients often have a hypertrophic, muscular build with percussion myotonia on
examination. Patients with MC are most symptomatic during rapid voluntary movements
following a period of rest (action myotonia) (16).

Paramyotonia congenita (PMC) is caused by missense mutations of the muscle sodium
channel SCN4A gene on chromosome 17. Symptoms suffered by patients can be precipitated
by rest after exercise, fasting and cold which is often referred to as “paradoxical myotonia”
(16).

The detailed natural history and determinants of morbidity have yet to be prospectively studied
(13) and so the underlying disease progression is unknown but data suggests that disease
severity worsens over time, where 58% of patients in one study reporting that the severity of
their myotonia had increased since the onset of symptoms (17). A UK patient survey (Figure
2) found that 87.3% of patients reported their stiffness and 70.8% reported their weakness
had worsened since diagnosis (2).

Figure 2: UK NDM patient survey (November, 2019) — Worsening of symptoms since
diagnosis(2)

16. Have any of your symptoms worsened since your original diagnosis?
100

Percent

Stiffness Weakness Stiffness increased during pregnancy Stiffness increased from certain medications Pain
needed for other conditions

Value Percent Responses

Stiffness ] 87.5% 21
Weakness [ ] 70.8% 17
Stiffness increased during pregnancy | | 25.0% 6
Stiffness increased from certain medications needed for other conditions | | 12.5% 3
Pain [ | 45.8% 11
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B.1.3.2 Incidence and prevalence

Non-dystrophic myotonias are less common than dystrophic myotonias, with the prevalence
in England estimated at 0.75 per 100,000 people (18) equating to 330 adults in England with
NDM. There are no incidence figures available for NDM.

B.1.3.3. Clinical presentation of myotonia

The primary symptom of NDM disorders is skeletal muscle stiffness caused by genes coding
for skeletal ion channels i.e. myotonia. In general, mutations of either the CLCN1 gene coding
for the skeletal voltage-dependent chloride channel or the SCN4A gene coding for the skeletal
muscle voltage-gated sodium channel are responsible for ion channel malfunction. Additional
common symptoms include pain, weakness and fatigue (13).

The location and severity of the myotonia differs between the different clinical phenotypes of
the NDM disorders, as shown in Figure 3 which highlights that in some forms of NDM, the
most severe sites affected are the legs, (e.g. Becker myotonia) while in others, the legs are
less severely affected while other areas (arms, face) are more severely affected by myotonia.
However, whilst the figure below illustrates the typical sites of the body that are affected for
the different phenotypes this can vary. Experts consulted by Lupin agreed the figure below is
a reasonable representation of the disease but stated there can be heterogeneity in the
severity in the parts of the body affected across the different channelopathies.

Figure 3: Patterns of myotonia in NDM (13, 15, 19)

Chloride channelopathies Sodium channelopathies
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Severe myotonia
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The muscle stiffness that patients typically present with is with an absence of severe fixed
weakness or muscle wasting which is in contrast to the DMs. Patients with DM present with
progressive muscle weakness as well as multisystem involvement (16).
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Age of onset of NDM symptoms is typically in infancy or childhood, although onset in adults is
also seen (17). Generally, NDMs do not affect survival in adults, however, they can cause
significant lifetime morbidity which affects an individual’s health-related quality of life (HRQoL).
Patients with muscular expressed, pathogenetic channelopathies experience associated
symptoms of muscle stiffness, pain, or weakness, fatigue, inability to relax a tight grip or to
stand and/or sit with ease, are unable to walk fast when needed and likeliness of falls in varying
degrees in each of the different forms of the disease (12, 17, 19, 20). The length of time that
a myotonic attack will last can range from seconds to minutes, and it can be anything from
slightly uncomfortable to completely disabling (13, 21). In patients where the muscles for
swallowing are affected by myotonia, it is possible that difficulties in swallowing increase the
risk of aspiration, which increases the risk of pneumonia. The unpredictability of the NDM
episodes is likely to cause significant anguish for patients and their families. Furthermore,
patients with NDM can experience significant lifetime morbidity due to stiffness and pain
related to myotonia.

B.1.3.4. Diagnosis

Diagnosis of non-dystrophic myotonias involves the assessment of symptoms as well as
medical history, assessment of muscle hypertrophy, examination of the patient and family
members, electrodiagnostic testing, as well as judicious confirmatory laboratory and genetic
tests (10) to exclude other causes of myotonia, including DM and Pompe disease.

In England confirmatory genetic testing of non-dystrophic myotonia requires highly specialised
services for its diagnosis and management.

Section 48 of the Manual for Prescribed Specialised Services 2017/18 (22) and the NHS
Standard Contract for Diagnostic Service for Rare Neuromuscular disorders describe the
diagnostic services for muscle channelopathies (6), and the accompanying patient advice and
initiation of treatment which are provided by the one Highly Specialist Rare Neuromuscular
Disorders Centre in the UK, namely the National Hospital for Neurology and Neurosurgery
(NHNN), Queens Square Centre for Neuromuscular Diseases, London (23).

Many patients report experiencing substantial delay in seeking clinical help for symptoms and
obtaining a diagnosis (6). In one study, the mean duration to diagnosis was in the order of
approximately 8 to 12 years (17) and in a recent UK patient survey only 29.6% of patients
received a diagnosis of NDM within 5 years (2), which can add significant additional costs to
the NHS. Research by Imperial College Health Partners found that the average cost per
patient for a person with a rare disease during the 10 years prior to diagnosis was £13,000
(24).

B.1.3.5. Impact on quality of life

Whilst there is little evidence (due to a lack of natural history studies) that NDM patients have
a reduced life-expectancy compared to the general population, myotonic symptoms result in
a significant impact to daily living and also mental health. Episodes of myotonia (attacks) in

NDM may be experienced as frequently as daily by NDM patients (17). Treatment for myotonia
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is focused on reducing the involuntary muscle action’s potential bursts without blocking the
voluntary muscle stimulation. It is important that patients with potassium-aggravated myotonia
and paramyotonia congenita modify their lifestyles to avoid the triggers of their diseases such
as potassium ingestion or cold temperatures (25).

Similarly, the mainstay for symptomatic management in NDM focuses on avoiding activities
that trigger myotonic responses. Patients tend to avoid triggers such as the cold, stressful
situations (e.g. presenting at meetings), anxiety about going to new places where may need
to walk up or down stairs or avoiding such places where there may be many stairs (e.g.
theatre) leading to a more sedentary lifestyle (Appendix L and (2)). Sudden forceful
contractions are to be avoided, and instead, a gradual increase of muscular exertion is used
to promote warm-up before developing symptomatic muscle stiffness in chloride
channelopathies (15). Even getting up from a seat is also a problem, especially if the patient
has not been able to warm their muscles up first (see Appendix L). While these myotonia
episode prevention strategies may seem logical, they are not always pragmatic options and
they too impact on the patient’s daily activities. Such strategies effectively form best supportive
care (BSC) for patients with NDM and many will have learnt these by themselves over many
years and tried to implement them prior to diagnosis by a specialist.

Disease burden is constant and lifelong, and severity of symptoms are perceived by patients
to increase over the years (17). In a cross-sectional study, 62 NDM patients, all off treatment,
completed a standardised interview. All patients complained of myotonia with over 90%
experiencing myotonia on a daily basis. Fifty-eight percent of patients claimed the severity of
their myotonia had increased in severity since symptom onset (17).

Disability rates in NDM are high and associated with substantial restrictions and impact on
daily living, resulting in patients being dependent on others at unpredictable times. The effects
of NDM may result in patients experiencing crippling disability from their lack of strength (19).
In the pivotal phase Il study of mexiletine in NDM (MYOMEX), only 2 of patients could
feed, J% could dress, §% could climb stairs and % of patients could undertake their own
daily hygiene needs normally, respectively at baseline. |l percent and 1% of patients
could speak and write normally and only [J|% described the ability to walk as normal (1). The
baseline scores for each of the disability categories highlight the significantly disabling impact
of disease (Figure 4).
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Figure 4: Proportion of MYOMEX patients reporting a score of 0 (no disability) on the disability
rating scale

In a Dutch cross-sectional study of 62 untreated patients with genetically confirmed NDM, 63%
reported muscle weakness and 47% experienced painful myotonia (17, 26). Myotonia and
painful myotonia was described as severe (score 25 on a numerical rating scale of 1 to 10) in
70% and 77% of patients respectively (26). Mobility impairments, such as difficulty climbing
stairs (80%) , standing up quickly (73%) and running (82%), were reported by patients in this
study (26). A recent UK patient survey (2) also found that NDM caused anxiety (65%), injuries
from falls (69%), inability to participate in sports (65%) and challenges in using public transport
(57%). Difficulties in tasks such as preparing meals, typing, bathing and dressing were also
reported, affecting 19-35% of patients (Figure 5).
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Figure 5: UK NDM patient survey (November, 2019) - How does myotonia affect your daily life?
(2)

Value Percent Responses
Public transportation is a challenge - 57.7% 15
School settings cause stress (stairs, hand fatigue when writing, awkward gait, falls, etc) - 53.8% 14
Hard to find employment that accommedates issues caused by stiffness 26.9% 7
Difficulty driving a car to work or store 11.5% 3
Difficulty typing | | 23.1% 6
Cannot participate in most sports 65.4% 17
Cold exposure makes symptoms worse - 84.6% 22
Bullied or teased by classmates or coworkers | | 231% 6
Social activities are restricted because of stiffness 61.5% 16
Anxiety related to negative experiences (falling, shaming, bullying) - 65.4% 17
Injuries from falls - 69.2% 18
Certain foods worsen myotonia I 23.1% 6
Difficulty lifting (babies and toddlers, groceries, boxes at work, etc) . 50.0% 13
Difficulty preparing meals I 19.2% 5
Difficulty bathing . 34.6% 9
Difficulty dressing | | 23.1% 6
Other - please describe (click to view) I 19.2% 5

The MyoPath survey, completed by 37 patients with NDM, indicated that therapy was required
by 67% of patients to allow muscle warming before physical exertion and 50% to improve
emotional well-being (27).

The MyoPath survey (27) also found that patients who reported treatment with mexiletine
stated that it improved their ability to work or attend school, their overall mobility including
taking public transplant or driving a car, completing activities of personal care for themselves
and performing household tasks relating to their childcare responsibilities. In fact, respondents
reported a significant or drastic improvement in the following as a result of mexiletine:

o 72% of patients in the ability to work

o 75% in ability to exercise or play sports

o 85% in overall mobility (e.g. leaving house or taking public transport)
o 82% ability to drive car

o 80% ability to take care of my child

o 77% ability to socialise and communicate with others (e.g. speaking in public, shaking
hands)

e 66% ability to do tasks independently (e.g. dress, brush hair, brush teeth, tie shoes,
feed myself)

¢ 91% emotional well-being
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o 82% confidence in my abilities

Health related quality of life instruments in NDM

Trivedi et al (15) conducted a quality of life QoL study in 95 patients of which 32 and 34 were
confirmed to have chloride channelopathies and sodium channelopathies, respectively - the
remaining patients had myotonias unrelated to NDM. It should be noted that a significant
number of these patients were already on treatment and so cannot be referred to as ‘untreated’
at baseline. The researchers used two measures of HRQoL to evaluate the impact of NDM on
daily living — the Individualized Neuromuscular Quality of Life Questionnaire (INQoL) and the
Short Form Survey, SF-36. The results are shown in Figure 6 which demonstrates that the
channelopathies in NDM significantly impacts negatively on QolL, restricting daily life,
particularly with respect to muscle weakness, muscle locking (myotonia, stiffness), pain and
fatigue (15).

Figure 6: Quality of life data in NDM using INQoL and SF-36(15)
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for ‘Independence’ in chloride channelopathies to 63.2 for ‘Muscle weakness’ and ‘Muscle locking sodium channelopathies]
SF-36: The lower the score, the more disability. HRQoL = health related quality of life
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Whilst generic measures of HRQoL that are applicable across multiple diseases such as the
Short Form Survey, SF-36, are helpful for broad comparisons they may fail to address clinically
important aspects of the disease impact of specific disorders (28). Figure 6 suggests a lack of
variability in QoL between channelopathies and across domains when SF-36 is used to assess
QoL. The SF-36 consists of eight scaled scores, which are the weighted sums of the questions
in their section. Each scale is directly transformed into a 0-100 scale on the assumption that
each question carries equal weight. The lower the score the more disability, the higher the
score the less disability i.e., a score of zero is equivalent to maximum disability and a score of
100 is equivalent to no disability (29). By comparing the SF-36 scores for patients with NDM
to average UK SF-36 norms for people aged 50-59 years Figure 7 (30), it is evident that the
impact of NDM is throughout all dimensions of QoL assessed by SF-36. Patients included in
the NDM QoL study had a median age of 42 years and 46 years for chloride channelopathies
and sodium channelopathies, respectively, yet had markedly lower median scores (worse
Qol) in all the domains, including mental as well as physical health. The average SF-36 scores
for NDM patients are similar to that recorded for patients with multiple sclerosis and
Parkinson’s disease as shown in Figure 7.

Figure 7: Mean scores for SF-36 dimensions for UK norms Multiple Sclerosis, Parkinson’s
disease and median SF-36 scores for non-dystrophic myotonia

SF-36 scores for UK norms and other conditions including NDM
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HSE — Health Survey for England (HSE) 1996; ages 16+ (n=16,443) (31)

ONS - British ONS Survey 1992 (n=2,056 of which 9% were from Scotland) (32)

Multiple Sclerosis (n=636) (28)

Parkinson’s Disease (n=227) (28)

NDM — non-dystrophic myotonia (n=34 chloride channel mutations — CLCN1; n=32 sodium channel mutations — SCN4A)(15). A significant
number of these patients were already on treatment on entering the study.
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However, for NDM, such generic measures are unable to effectively capture the disease
impact of muscle weakness and muscle locking presented above so will not represent the true
impact on quality of life for patients with NDM.

The Individualized Neuromuscular Quality of Life Questionnaire (INQoL) is a patient-reported
outcome questionnaire that describes the disease-related impact of neuromuscular diseases
on patients (33, 34).

It is constructed of 4 main domains that are further divided into 12 subdomains. Each
subdomain is composed of questions that vary in number from 3 to 14 items. Responses are
sought on a 6 to 7-point Likert scale. Raw data are converted to a score of 0—100 for every
subdomain, with higher scores indicating a greater impact on QoL. The 4 main domains of the
INQoL include:

¢ Symptoms (subdomains: weakness, locking, pain, and fatigue)

o Life domains (subdomains: activities, independence, social relationships, emotions,
and body image)

o Treatment effects (subdomains: perceived treatment effects and expected treatment
effects)

¢ Overall QoL (overall INQoL-QoL is an aggregation of parts of 5 subdomains (activities,
independence, social relationships, emotions, and body image) (35).

In summary, INQoL includes 45 items, 10 sections, yielding 11 scores and one total score.

The INQoL has the advantage of recording specific disease symptom impacts omitted by the
SF-36 questionnaire such as locking, independence and body image (34, 36). INQoL also has
the advantage that the effects of symptoms are separated from questions about life domains.
This separation allows “shifts” in patients’ internal standards to be identified if satisfaction with
life domains has altered independently from a change in perceived symptoms. Sansone and
colleagues concluded that INQoL was an appropriate measure because “...it can quantify the
impact of muscle symptoms that are specific to this group of patients (e.g. myotonia, muscle
pain)” (33). Trivedi and colleagues described INQoL as “a more relevant instrument for
determining symptom impact on quality of life in non-dystrophic myotonia compared with the
generic SF-36” (15). This is further confirmation of Figure 6 which shows SF-36 to be less
capable of capturing disease nuances when compared with INQoL.

The inability of SF-36 to assess myotonia is particularly important as Sansone and colleagues
state that “...myotonia should be the treatment target for patients...and improvement of
myotonia should be the primary outcome measure ...” (33).

With regards to sensitivity of a QoL measure, some SF-36 items are considered not relevant
to muscle disease and could easily be influenced by other factors (34). Sansone and
colleagues concluded that INQoL was more capable of capturing the “physical limitations
owing to the muscle condition” than SF-36. INQoL also assesses ‘the extent by which
[myotonia] has a detrimental effect on QoL perception. This [enabled the authors] to pick out
differences amongst the channelopathies that are not captured by SF-36 alone.”(33). Clinical
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experts consulted by Lupin unanimously agreed that INQoL more relevant and appropriate to
capture the impact on the quality of life of NDM patients compared to SF-36 (Appendix M).

Qualitative insights on the impact of NDM on quality of life

There is a misconception that NDM is not impactful on the quality of life of patients. However,
this is not the case. Myotonia has an important and meaningful impact on the quality of life of
patients with adults often modifying their behaviour to compensate for their myotonia. The
following insights from patients with NDM have been obtained from the MyoPath survey (27)
(2018) and a Facebook group (37) which illustrate the impact NDM has on a patient’s day to
day living.

Patient Impact Verbatims from the 2018 MyoPath Survey (27)

'‘Lack of dexterity, movement'

'Myotonia symptoms increase under pressure & stress — i.e. when giving a
presentation at work'

'"Total desperation — like being paralyzed'

'Difficult to breathe'

"Trouble swallowing — trouble eating because cannot open jaw’

‘Driving a car is out of the question’

'Difficulties at school - Bullying — social isolation — inability to participate in sports'

'Challenges with independence' — working, walking, climbing stairs, speaking, difficulty
tying shoes, handling hot foods, eating/drinking cold foods — doing simple tasks

'Difficulty functioning on cold days'

'‘Always feeling on guard — being careful not to fall or have an accident'

Facebook group (37)

| hear many about public transportation. It often starts with children riding a school
bus. Because our legs freeze up on stairs, this can be quite dangerous both boarding
and unboarding. Kids especially are impatient and may shove someone that isn't going
as quickly as they like. Even drivers can be quite rude. Riding the underground can
have similar issues because of the press of people as you move forward. My great-
grandfather with myotonia was actually hit by a train and killed. He was walking along
a platform and apparently lost his balance when he was startled (sudden loud noises
can do that or a sudden shove) and fell in the path of the train.

Escalators in shopping centres are quite dangerous for us, both getting on and hopping
off. And any time adrenaline levels go up because of anxiety like anticipating a
problem, it will make the myotonia even worse. Something like stubbing a toe on an
irregular sidewalk can call someone to fall headlong. With the dominant form of MC
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we can usually throw out our arms to catch ourselves, but in the recessive form it is a
total body freeze and that has caused many head injuries for people with myotonia.

| was speaking to a young man last week who went in for a job interview. We have to
keep moving our legs and flexing our hands to keep them warm if we know we're going
to be required to stand up and walk smoothly or if we are going to be shaking hands
with someone. He was so humiliated because of having to sit in a room full of job
applicants and look like he had a nervous disorder. Often when we shake hands or
grasp a doorknob, it takes several seconds for us to release the grip. This obviously
doesn't make a good first impression on a prospective employer.

Being in a receiving line can truly be a nightmare. | was so afraid of having to walk
down an aisle for my wedding and having to shake hands with everyone that | decided
against having a large ceremony even when | was a teenager. Social activities can be
very stressful because you are always having to anticipate what might make you stiff
suddenly. | even avoided birthday parties as a child because a balloon popping might
make me fall. These things are all minimised with effective medications.

Probably the biggest concern expressed to me is from parents with myotonia who are
unable to respond quickly in an emergency or dangerous situation, for instance a
toddler starting to run into the street. Mothers are often afraid to carry their babies up
and down stairs. They are also quite concerned about allowing their children to
participate in sports because of the greater risk of injury. The constant isometric force
of pushing against stiff muscles create hypertrophied muscles to the point that one
couple | know was turned in to social services and investigated for "making their toddler
lift weights."

I've heard about many close calls related to swimming. Because even slightly cool
water can reduce the enzyme activity of the chloride channel, this often affects us. If
myotonia becomes severe, it can affect the diaphragm and breathing becomes difficult
which causes even more adrenaline to be released from the panic. A lot of our
members won't go near water. Playing in the snow or getting chilled can also cause
quite severe stiffness. So many childhood activities are stressful and avoided.

Myotonia affecting the face seems to be more common with the dominant form. | have
often been mistaken as drunk when trying to talk if my stiffness was bad because the
tongue is a skeletal muscle affected by myotonia. Choking is very common in all types.
The upper third of the oesophagus is skeletal muscle. We usually learn to take a few
sips of water to try to get the muscles warmed up before swallowing larger bites of
food. The eyes are often slow to change direction when you move them suddenly.
And as | mentioned, eyelids are often quite stiff after sneezing or if a child is crying. In
fact, that's often one of the first indications of myotonia in an infant or toddler...their
eyes seem to get stuck closed when they cry.

A visit to the dentist is quite traumatic for many because any anaesthetic with a
vasoconstrictor will immediately worsen myotonia in the jaw and it's very hard to open
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it all the way. Of course, the most dangerous condition for us is the malignant
hyperthermia (MH) type reaction from muscle paralysing agents like succinylcholine.
We are also quite susceptible to cardiac arrest from hyperkalaemia during surgery if
the wrong anaesthetics are used. | have never seen a study to determine if regular use
of a sodium channel blocker like mexiletine might reduce the risk of MH in an
emergency Situation where immediate intubation is needed. But | suspect it would
make a difference.

The saddest thing for me is to hear from all the young people who are actually suicidal
because of the social stigma, bullying and despair related to this. When a condition is
much more obvious like severe muscle wasting with myotonic dystrophy or having to
be confined to a wheelchair, people tend to be more accepting and understanding. But
when you look like you're an athlete because of the muscle hypertrophy and have no
coordination or strength to match, it's quite humiliating. Because of the difficulties for
some in trying to get and keep a job, many give up and go on disability even though
they would love to work. Depression is much more common in men since they often
feel they have no hope for supporting a family or even finding a mate who will accept
their limitations. | have seen people's lives completely change when they are able to
get and maintain medication to relieve the myotonia. But any interruption in that
schedule due to shortages, doctors not renewing the prescription, etc. can be
devastating. This happened several years ago when Boehringer quit manufacturing
mexiletine in Europe and it was suddenly unavailable.

The final point regarding the ability to obtain mexiletine is supported by the MyoPath survey
findings, where the ability to access mexiletine ‘drastically’ or ‘substantially’ reduced frequency
of falling in 77% of patients and disruption in mexiletine treatment harmed 85% of patients (27,
38).

Patients with NDM feel a strong sense of emotional anguish. Other people do not understand
NDM patients; they don’t understand why someone who looks normal, or even muscular, is
unable to do what would be considered very simple things such as getting a card from their
wallet. Others believe people with NDM are faking it. Significantly triggers such as cold, stress/
adrenaline, anxiety, sudden movement or shocks (noise), food, pesticide smells, movement
or rest affect severity and frequency of symptoms and as such patients develop coping
strategies to avoid the symptom triggers (avoid swimming, exercise, climbing stairs, theatre,
award ceremonies, crowded or noisy areas) i.e. they live with the constant anxiety of needing
to prepare themselves for a myotonic episode — see Appendix L for further details.

In summary, whilst NDM is not life limiting it has profound effects on patient’s quality of life
which appear to be underappreciated from not only from a physical but also significantly from
a psychological aspect.

B.1.3.6. Clinical pathway of care

As described above diagnosis is based on clinical evaluation with the genetic diagnosis and
management recommendations confirmed via the NHS England commissioned highly

Company evidence submission template for mexiletine (NaMuscla) for treating symptomatic
myotonia in adult patients with non-dystrophic myotonic disorders [ID1488]

© Lupin Healthcare (UK) Limited (2019). All rights reserved Page 28 of 195



specialised service at NHNN, Queens Square Centre for Neuromuscular Diseases, London.
Patients may have been seen by other specialists such as orthopaedic or mental health
specialists and had unnecessary investigations e.g. MRIs over a period of many years before
they are seen by a neurologist and the diagnosis of NDM is made, see Appendix M.

Once the diagnosis is made, mexiletine treatment is invariably initiated by a neurologist after
discussion with the patient at either the NHNN, Queens Square Centre for Neuromuscular
Diseases, London or one of the neurology centres commissioned by NHS England as a
specialised service. By this stage patient’s symptoms will be severe enough that any strategies
they have developed to cope with their condition such as avoiding triggers or performing
muscle warming routines (effectively best supportive care) will not be sufficient and the patient
may benefit from treatment. Often physiotherapy, occupational or speech therapy might be
required as part of supportive care but access to services is variable and often specialist
physiotherapy input is required to support patients (Appendix M).

B.1.3.7. Position of mexiletine within pathway of care

There are no NICE guidelines for the management of NDM and neither are there currently any
over-arching, international treatment guidelines for NDM.

Mexiletine is listed as first-choice in the S1 guidelines of the German Society of Neurology,
recommend the use of mexiletine as a first-choice treatment in patients with NDM (4), on the
website of the NHNN, Queens Square Centre for Neuromuscular Diseases, London (23), and
clinical experts have advised that current first-choice treatment in England is mexiletine
(Appendix M)(3, 39). This is re-iterated in the NHNN and Muscular dystrophy UK responses
to the NICE draft scope stating that mexiletine is currently first line treatment and standard of
care for NDM, and has been used clinically in the UK for at least 10 years (40) and confirmed
in Lupin’s clinical expert elicitation (see Appendix M) and market research (3, 39).

Historically, medications of various pharmacological classes have been tried in the treatment
of myotonic symptoms (41). These include sodium channel blockers which have been found
to reduce sarcolemmal excitability, yet despite all attempts, none aside from mexiletine have
demonstrated substantial benefits in clinical studies. Antiarrhythmics such as flecainide,
procainamide and tocainide have shown some effects on sodium channel function and some
efficacy on myotonic disorders but with an unfavourable safety and tolerability profile (42-44).
Antiepileptics such as phenytoin and carbamazepine with sodium blocking properties have
also been evaluated in myotonic disorders but only either as case reports or case series and
no thorough clinical trials in NDM have been reported (8, 45).

The NICE Final Scope stated that lamotrigine is the most used alternative treatment and that
other antiarrhythmic and antiepileptic medicines that have been used off-label do not form part
of standard care. Figure 8 illustrates the feedback that was received from the NICE draft scope
responses and listed in the final scope.

Figure 8: lllustration of pharmacological treatment as informed by NICE Final Scope
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Lamotrigine as a comparator in NICE Final Scope

It was highlighted to Lupin during the Decision Problem meeting that lamotrigine as a
comparator should be addressed as it is listed in the Final Scope based on feedback during
the scoping process (40). In the NICE Final Scope it is stated that “lamotrigine is the most
used alternative. Other antiarrhythmic and antiepileptic medicines have been used off-label to
manage the symptoms of myotonic disorders. However, this does not form part of standard
care.”

It was emphasised to Lupin during the Decision Problem meeting that the NICE Committee
would want to consider lamotrigine treatment as established NHS practice in England,
irrespective of whether a treatment is licensed or whether it was a first-choice treatment or
not, as stated in the NICE guide to the methods of technology appraisal (46). Following this
feedback Lupin has met with clinical experts in the UK (see Appendix M), conducted market
research (3) and a UK patient survey (2) to identify if lamotrigine is a treatment that is
established in NHS practice. Results confirm this is not the case.

Market research involving eight neurology centres in the England and Wales (including the
largest centre, the NHNN, Queens Square Centre for Neuromuscular Diseases, London)
shows that lamotrigine is not established in practice with less than 3% of patients currently on
lamotrigine (Table 3) (3).
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Table 3: Current adult NDM patients currently receiving treatment for symptoms of myotonia
(November 2019)

Total 371 adult NDM patients currently under care of 7 centres providing details of current

management of NDM

Numbers of patients below relate to current adult NDM patients currently receiving treatment for symptoms
of myotonia, and does not include prior treatments:

NDM patients currently treated:

1% [ine NDM patients 2™ line NDM patients
Total NDM patients currently 132 78
treated (36% of total patients under care across 7 centres) {21% of total patients under care across 7 centres)
mexiletine 88 (67%) 27 (35%)
phenytoin 30 (23%) 25 (32%)
flecainide 10 (8%) 12 (15%)
acetazolamide 3 (2%) 14 (18%)
lamotrigine 1% (1%) 2 (3%)

161

(43% of total patients under care)

Currently untreated patients

*Patient was already being treated with lamotrigine for depression and when referred for treatment of their symptoms of myotonia, as a
result lamotrigine was continued to treat NDM .

NB: 12 patients’ current treatment unknown (as question added after interview); excluded from totals above. 222 patients currently treated
across 8 centres; 210 patients currently treated across 7 centres. For the one centre who only provided information for patients who had
ever been treated, rather than currently treated (n=12 patients), none had ever taken lamotrigine.

NB: above data exclude patients who have been previously treated who have discontinued therapy.

A UK on-line patient survey, conducted in November 2019, found that 62.5% of patients had
been treated with mexiletine treatment but only 4.2% of patients (1 respondent) had ever been
treated with lamotrigine thus providing additional insight that lamotrigine is not established
practice in the UK (2) — see Figure 9.
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Figure 9: UK NDM patient survey of reported medication prescribed for myotonia (November,
2019)UK NDM patient survey of reported medication prescribed for myotonia (November,
2019)(2)

12. Please indicate any medications you have taken for myotonia.

Percent

Mailatine Phenytoin Carbamazapine Flacainide Lamstrigene Acetazolamide Otthar - Write In

Value Percent Responses
Mexdletine [ ] £25%
Phenytain [ | 125% 3
Carbamazepine 16.7%
Flecainide 4.2%
Lamotrigene I 4.7%
Acetazolamide 16.7% 4
Other -Wiite In {dick to view) - 37.5% 9

These data demonstrate that lamotrigine is not a relevant comparator in the appraisal as it is
not established practice.

Furthermore,

e Lamotrigine is not recommended as first-line in any guidance and when mentioned,
listed solely as second line therapy (4-6) — for use when mexiletine is either
contraindicated, ineffective or not tolerated

e There are no randomised/non-randomised clinical trials, that assess the impact of
lamotrigine in comparison with established first-line treatment for symptoms of
myotonia in NDM patients

e The only available evidence for lamotrigine is a recent RCT by Andersen et al which
was conducted between 2013 and 2015 and published in 2017 (8). Despite this the
market research does not indicate an increase in use in the UK since that could at all
suggest established use in the NHS

e Furthermore the Andersen et al trial lacks common outcome measures and results to
enable any indirect treatment comparison with mexiletine NDM RCTs (8) — see
Document B, Section B.2.9.1 for further details.

B.1.4 Equality considerations

No issues have been identified regarding equality.
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B.2 Clinical effectiveness

B.2.1 Identification and selection of relevant studies

See Appendix D for full details of the process and methods used to identify and select the
clinical evidence relevant to the technology being appraised.

B.2.2 List of relevant clinical effectiveness evidence

Three randomised clinical trials which evaluated mexiletine were identified by the systematic
literature review (SLR) described above. Of these trials, patient level data was available solely
for the MYOMEX study. In addition, one retrospective review of a UK centre patient database
was identified during the SLR sifting process and is included here as it provides additional
insights on real-world use of mexiletine. The three trials and one retrospective review are
described below.

The efficacy and safety of mexiletine in NDM has been studied in two independent multi-centre
clinical studies (1, 47), and one series of aggregated, double-blind, randomised, placebo-
controlled N-of-1-trial (48). The RCTs are further supported by a retrospective chart review
from the UK describing the long-term use of mexiletine in NDM (49).

¢ MYOMEX study - aimed to evaluate the efficacy and safety of mexiletine in NDM (1)

e Statland et al (2012) - aimed to determine the effects of mexiletine for symptoms and
signs of myotonia in NDM (47)

e Stunnenberg et al (2018)- an N-of-1 trial, aimed to investigate the effectiveness of
mexiletine in NDM (48)

Supportive longer-term data are provided by a retrospective chart review by Suetterlin et al.
(2015) (49):

e The study by Suetterlin et al. (49) was a retrospective review of a cohort of patients
with large skeletal muscle channelopathy which was genetically confirmed NDM and
provides data on long-term mexiletine use with observational data of up to 17.8 years
of follow-up.
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Table 4: Clinical effectiveness evidence - MYOMEX (NCT02336477) (1)

Study

Efficacy and Safety of Mexiletine in Non-dystrophic Myotonias
(NCT02336477)

Study design

Randomized, double-blind, placebo-controlled, crossover trial
(Phase lll)

Population

Adults aged between 18 and 65 years with genetically confirmed
myotonia congenita and paramyotonia congenita with symptoms
affecting at least 2 body segments that impact on at least 3 daily
activities. (Intention-to-treat population 26 patients; 13 patients with

myotonia congenita and 13 patients with paramyotonia congenita)

Intervention(s)

Mexiletine hydrochloride 200 mg once per day up titrated by
increments of 200 mg every three days to mexiletine hydrochloride

200 mg three times per day

Comparator(s) Placebo

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

authorisation No No

Rationale for use/non-use

in the model

Patient-level data was available for this study and the patient group
is as per the marketing authorisation which is being evaluated in
this submission. Long term effectiveness data also available
including average dose used. Suetterlin et al data used for

discontinuation rates in base case.

Reported outcomes
specified in the decision

problem

(outcomes in bold are
incorporated into the

economic model)

e Score of stiffness severity on a self-assessment scale (100
mm VAS) [ Time Frame: 18 days]

e Standardized EMG measures after repetitive short exercise
test at cold and long exercise test [Time Frame: 18 days]

e Chair test: time needed to stand up from a chair, walk
around it and sit down again [ Time Frame: 18 days]

¢ Clinical myotonia scale - severity and disability scale
of myotonia [ Time Frame: 18 days]

¢ Quality of life scale (INQOL) [ Time Frame: 18 days]

e CQGl efficacy (Clinical Global Impression- Efficacy index)
[Time Frame: 18 days]

e Adverse event rates (scenario analysis)

All other reported

outcomes

e Average dose (long-term follow-up data) (50)

Compliance rates
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(outcomes in bold are
incorporated into the

economic model)

Table 5: Clinical effectiveness evidence — Statland (NCT00832000) (47)

Study

Statland et al. (2012) (NCT00832000)

Study design

A randomised, double-blind, placebo-controlled crossover phase ||

study

Population

Adults aged older than 16 years with clinical symptoms or signs of
non-dystrophic myotonia, and myotonic potentials on

electromyography

(Intention-to-treat population 59 patients; 34 patients with chloride
channel mutations, 21 patients with sodium channel mutations, four

with no mutation identified)

Intervention(s)

Mexiletine hydrochloride 200 mg three times per day

Comparator(s) Placebo

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

authorisation No X No

Rationale for use/non-use

in the model

This study investigated mexiletine in the population to be treated as
per the licensed indication and includes some outcomes that are
used in the economic model as a scenario analysis to the base

case:
e Compliance rates
e Adverse reaction rates

Efforts were made to contact the authors to obtain patient level

data but without success.

Reported outcomes
specified in the decision

problem

o Patient-reported Stiffness on the IVR [Time Frame: Weeks
3-4 of each period]
o Patient Reported Pain on the IVR [Time Frame: Weeks 3-4

of each period]
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o Patient Reported Weakness on the IVR
[Time Frame: Weeks 3-4 of each period]

e Compound Motor Action Potentials After Short Exercise
Test [Time Frame: The end of period 1 (week 4) and period
2 (week 9)]

¢ Compound Motor Action Potentials After Long Exercise
Test [Time Frame: The end of period 1 (week 4) and period
2 (week 9)]

¢ Quantitative Measure of Hand Grip Myotonia (Seconds)
[Time Frame: The end of period 1 (week 4) and period 2
(week 9)]

e Graded Myotonia by Needle Electromyography - Right
Abductor Digiti Minimi [Time Frame: The end of period 1
(week 4) and period 2 (week 9)]

¢ Clinical Hand Grip Myotonia Evaluation (Seconds)

[Time Frame: The end of period 1 (week 4) and the end of
period 2 (week 9)]

e Clinical Eye Closure Myotonia Evaluation (Seconds)
[Time Frame: The end of period 1 (week 4) and the end of
period 2 (week 9)]

e Graded Myotonia by Needle Electromyography - Right
Tibialis Anterior [Time Frame: The end of period 1 (week 4)
and period 2 (week 9)]

e Individualized Neuromuscular Quality of Life Scale -
Summary Score [Time Frame: The end of period 1 (week
4) and period 2 (week 9)]

e Short Form 36 - Physical Composite Score
[Time Frame: Participants who experienced weakness on
mexiletine in either period 1 or period 2.]

e Short Form 36 - Mental Composite Score
[Time Frame: The end of period 1 (week 4) and period 2
(week 9)]

o Adverse event rates (scenario analysis)

All other reported

outcomes

e Compliance rates (scenario analysis)
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Table 6: Clinical effectiveness evidence — Stunnenberg (NCT02045667) (48)

Study

Combining N-of-1 Trials to Estimate Population Clinical and Cost-
effectiveness of Drugs Using Bayesian Hierarchical Modelling. The
Case of Mexiletine for Patients with Non-Dystrophic Myotonia
(NCT02045667)

Study design

A series of aggregated, double-blind, randomized, placebo-
controlled N-of-1-trials, performed in a single academic referral

centre.

Population

Adults with genetically confirmed NDM selected from the Dutch
neuromuscular database.
(Intention-to-treat population 30 patients; 19 patients with chloride

channel mutations, 11 patients with sodium channel mutations)

Intervention(s)

Mexiletine hydrochloride 200 mg three times per day

marketing authorisation

Comparator(s) Placebo
Indicate if trial supports | Yes Indicate if trial used in | Yes X
application for No X the economic model No

Rationale for use/non-
use in the model

This study investigated mexiletine in the population to be treated as
per the licensed indication and includes some outcomes that are

used in the economic model as a scenario analysis to the base case:

e Compliance rates (scenario analysis)

e Adverse reaction rates (scenario analysis)

Efforts were made to contact the authors to obtain patient level data

but without success.

Reported outcomes
specified in the decision

problem

e Change in patient-reported Stiffness on the IVR

[Time Frame: Weeks 3-4 of each period - up to 44 weeks.]
e Change in Patient-reported Pain on the IVR

[Time Frame: Weeks 3-4 of each period - up to 44 weeks.]
e Change in Patient-reported Weakness on the IVR

[Time Frame: Weeks 3-4 of each period - up to 44 weeks.]
e Change in Patient-reported Tiredness on the IVR

[Time Frame: Weeks 3-4 of each period - up to 44 weeks.]
e Change in Clinical myotonia bedside-tests (Seconds)

[Time Frame: Week 4 of each period - up to 44 weeks.]
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e Change in Muscle relaxation times measured with
quantitative grip myometry (Seconds) [Time Frame: Week 4
of each period - up to 44 weeks.]

e Change in Graded Myotonia by Needle Electromyography
[Time Frame: Week 4 of each period - up to 44 weeks.

e Change in mexiletine serum plasma concentration levels
[Time Frame: Weeks 1 and 4 of each period - up to 44
weeks.]

e Change in Individualized Neuromuscular Quality of Life
Scale - Summary Score [Time Frame: Week 4 of each
period - up to 44 weeks.]

e Change in Short Form 36 - Physical Composite Score
[Time Frame: Week 4 of each period - up to 44 weeks.]

e Change in Short Form 36 - Mental Composite Score
[Time Frame: Week 4 of each period - up to 44 weeks.]

e Adverse event rates (scenario analysis)

All other reported

outcomes

e Compliance rates (scenario analysis)

Table 7: Clinical effectiveness evidence — Suetterlin (49)

Study

Suetterlin et al (2015)

Study design

Long-term Safety and Efficacy of Mexiletine

for Patients With Skeletal Muscle Channelopathies

Population

Genetically confirmed non-dystrophic myotonia or hyperkalaemia
periodic paralysis prescribed mexiletine with a minimum of 6

months follow-up.

Intervention(s)

Mexiletine

Comparator(s)

Best supportive care

Indicate if trial supports
application for marketing

authorisation

Yes Indicate if trial used in Yes X

the economic model
No X No

Rationale for use/non-use

in the model

Like all NDM RCTs of mexiletine, the available patient-level data
which informs the economic model treated patients for short
periods. This study presents long term effectiveness and also

enables the calculation of an average effective treatment dose in
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clinical practice (which aligns with that seen in the MYOMEX study
and expert feedback), long-term discontinuation rate, as well as
adverse event rates which were incorporated into the economic
model. Therefore, the results of this study enabled the extrapolation

of the outcomes over the model’s time horizon.

Reported outcomes e Adverse event rates (base case)

specified in the decision

problem
All other reported e Efficacy was determined by patient report
outcomes e Average effective dose (scenario analysis)

e Discontinuation rates (base case)

e Electrocardiograms (ECGs)

B.2.3 Summary of methodology of the relevant clinical

effectiveness evidence

B.2.3.1 Study methodology

MYOMEX study (NCT02336477) (1)

MYOMEX was a multi-centre, randomised, double-blind, placebo-controlled, crossover (two
treatment periods of 18 days), phase Il study to evaluate the efficacy and safety of mexiletine
for the symptomatic treatment of NDM.

The study inclusion criteria were genetically defined myotonia congenita and paramyotonia
congenita; male and female participants aged between 18 and 65 who are able to comply with
the study conditions; participants who experience myotonic symptoms severe enough to justify
treatment with mexiletine. For the purposes of the MYOMEX study, criteria for patients who
experience myotonic symptoms severe enough to justify treatment were considered as those
with myotonia that involved at least two body segments (upper limb, lower limb or face) and
that had an impact on at least 3 daily activities). This was to ensure that a relatively
homogenous patient population was enrolled with respect to myotonia symptoms for the
comparison of mexiletine to placebo. Additional inclusion criteria were participants who were
drug-naive or those receiving mexiletine at an effective dosage agreeing to stop treatment at
least four days before inclusion; women: non-childbearing potential (i.e., postmenopausal or
surgically sterile) or using a medically accepted contraceptive regimen; a pregnancy test
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ensuring that they were not pregnant; and normal cardiac exam performed by a cardiologist
including electrocardiogram, and cardiac ultrasound (if not done within 3 months before the
trial) (1). Participants who experience myotonic symptoms severe enough to justify treatment
with mexiletine evaluated:

o Clinical criteria: myotonia is considered as severe if it involves at least two segments
(upper limb, lower limb or face)

o Disabling criteria: myotonia is considered severe if patients notice impacts on at least
3 of the 7 daily activities listed in the disabling section of the clinical myotonia scale
(CMS)

Patients were excluded if they experienced an intercurrent event which could interfere with
the muscle function (infection, trauma, fracture); had coincidental renal, hepatic, respiratory,
thyroid, other neuromuscular disease or heart disease that would contraindicate mexiletine or
interfere with clinical evaluation; used any medications that can interfere with muscle function:
diuretics, antiepileptics (sodium channel blockers), antiarrhythmics, corticosteroids, beta-
blockers; or were allergic to mexiletine (1).

Subjects were randomly assigned (1:1) to a sequence of treatment (mexiletine/placebo or
placebo/mexiletine). Diagnosis was balanced by stratification within both sequences.
Mexiletine hydrochloride treatment was started at 200 mg per day (equivalent to 167 mg
mexiletine) and up titrated in 200 mg increments every 3 days to reach a maximum total dose
of 600 mg mexiletine hydrochloride per day (equivalent to 500 mg mexiletine) in one week,
administered as 200 mg mexiletine hydrochloride three times daily (TDS).

The cross-over study design is shown in Figure 10. After a baseline period (four—eight days)
to eliminate residual mexiletine from any previous treatment, patients were randomised and
received either mexiletine or placebo for 18 days (maximum 22 days; period 1). After a wash-
out period of at least four days (maximum eight days), patients switched study drug for a period
of 18 days (maximum 22 days, period 2).
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Figure 10: MYOMEX Study Design (1)

Period 1 Period 2
Mexiletine Mexiletine >
Baseline
Placebo Placebo
WO
< L g > <4 > 4 1
A 4-8 days+ 18-22 days + 4-8 days+ 18-22 days +
| | I | |
[ ! ! ! !
V1 V2 V3 V4 V5

R: randomisation; V1: screening visit (Day -4); V2: baseline visit (Day 1; start of Period 1); V3: visit 3 (Day 18; end of Period 1);
V4: visit 4 (Day 22; start of Period 2); V4: visit 5 (Day 39; end of Period 2); WO: washout;

The primary efficacy endpoint was the change in stiffness as self-reported by patients on a
visual analogue scale (VAS). The VAS was constructed as an absolute measure, with a 100
mm straight horizontal line having the endpoints ‘no stiffness at all’ and ‘worst possible
stiffness’. The patients’ responses were scored on the line to the nearest millimetre (a 100-
point scale). A 50% reduction of the primary outcome (VAS) was postulated to be a clinically
significant goal.

The secondary efficacy endpoints focused on:

e The time needed to stand up from a chair, walk around the chair and sit down again
(Chair Test)

e Changes in health-related quality-of-life as measured with the Individualised
Neuromuscular Quality of Life (INQoL) scale

¢ Clinical Global Impression (CGl) Efficacy index
e Preference between the 2 treatment periods and willingness to continue the treatment
e Number of intolerable increases in myotonia severity necessitating withdrawal

e Measure of the compound muscle action potential (CMAP) amplitude decline recorded
from the abductor digiti minimi muscle after repeated short exercise test at room
temperature and after cooling

e Score of a CMS. This scale comprises two sections: a myotonia severity scale based
on examination of the patient and a disability scale based on the patient’s view of
disability in activities of daily living
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o Mexiletine plasma concentrations.

Safety endpoints included adverse event (AE) frequency and severity; changes in clinical
laboratory values; changes in vital signs; ECG and CGlI Tolerability index.

Note that this study was not powered for subgroup analysis of myotonia congenita and
paramyotonia congenita and not pre-specified in the statistical analysis plan.

Additional long-term follow-up after study completion

After completion of the MYOMEX study, patients had the opportunity to immediately continue
treatment with mexiletine at a dosage adapted to their clinical response and tolerance to the
drug. Long-term data on the patients treated at site 01 (Hbpital La Pitié Salpétriere Paris), has
been collected for up to 94 months after the completion of the study (50).

Table 8: MYOMEX Study design (NCT02336477) (1)
Study Acronym/ | MYOMEX, NCT02336477
1.D.

Primary study Clinical Study Report: Efficacy and safety of mexiletine in non-dystrophic

reference myotonias. Data on file (1).

Trial design A multi-centre, randomised, double-blind, placebo-controlled, crossover (two

treatment periods of 18 days with washout period), phase Il study

Participants e Genetically definite MC and PC
(Key Inclusion ¢ Male and female participants, age between 18 and 65 who are able to
criteria) comply with the study conditions

e Participants who experience myotonic symptoms severe enough to justify

treatment
Participants e Intercurrent event which could interfere with the muscle function (infection,
(Key Exclusion trauma, fracture, etc)
criteria) ¢ Coincidental renal, hepatic, respiratory, thyroid, other neuromuscular

disease or heart disease that will contraindicate mexiletine or interfere with
clinical evaluation

e Use of any of the following medications that can interfere with muscle
function: diuretics, antiepileptics (sodium channel blockers),
antiarrhythmics, corticosteroids, beta-blockers,

e Allergy to mexiletine

Settings and Secondary care.

locations Six centres in France (Paris, Lyon, Marseille, Nice, Nantes, Anger)
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Trial drugs, n,
dose, duration,

timing

Drug: Mexiletine
Blisters of 10 capsules of 200 mg mexiletine hydrochloride.

Mexiletine was started at 200 mg / day (1 capsule to be taken at the beginning
of the meal) and increased by 200mg every 3 days to reach a maximum of

600mg / day in 3 taken in 1 week.

The duration of each treatment period was 18 days minimum (maximum 22

days).

Drug: placebo

Concomitant

medications

Six patients were on paracetamol, opioids

follow-up / loss
to follow-up /

Cross over

Primary Score of stiffness severity on a self-assessment scale (100 mm VAS)
efficacy
outcomes
Secondary e Standardized EMG measures after repetitive short exercise test at cold and
efficacy long exercise test [Time Frame: 18 days]
outcomes e Chair test: time needed to stand up from a chair, walk around it and sit
down again [Time Frame: 18 days]
e Severity and disability scale of myotonia to be validated [Time Frame: 18
days]
e Quality of life scale (INQoL) [Time Frame: 18 days]
e CGil efficacy (Clinical Global Impression- Efficacy index)
Safety e Adverse event (AE) frequency and severity
outcomes e Changes in clinical laboratory values
e Changes in vital signs
e ECG
e CGl Tolerability index
Pre-planned There were no pre-planned subgroups.
subgroups
Duration of After a baseline (wash-out) period (4-8 days) to eliminate residual mexiletine

for patients who have received any previous treatment, patients were
randomised and received either mexiletine or a placebo for 18 days (maximum
22 days; period I). Following a second wash-out period of minimum 4 days
(maximum 8 days), patients received the study product they did not receive

during period | for 18 days (maximum 22 days; period II).
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Additional follow-up after study completion

After completion of the MYOMEX study, patients had the opportunity to
immediately continue treatment with mexiletine at a dosage adapted to their
clinical response and tolerance to the drug. Follow-up data, collected for up to
94 months are available for the patients treated at site 01 (Hopital La Pitié
Salpétriere Paris). The available information was provided to the EMA in a

narrative format.

Statland et al (NCT00832000) (47)

This was a randomised, double-blind, placebo-controlled crossover phase Il study, conducted
at seven neuromuscular referral centres in four countries — USA, Canada, England, and ltaly
and included participants with genetically confirmed NDM or patients who had clinical features
of NDM but negative myotonic dystrophy DNA testing. The objective was to determine the
effects of mexiletine for symptoms and signs of myotonia in patients with NDM.

Patients already taking anti-myotonic treatments were first required to complete a washout
period. Participants were randomised to mexiletine hydrochloride 200 mg capsules
(corresponding to 167 mg mexiletine) three times a day (TID) or placebo capsules TID for four
weeks. After a one-week washout period, they were placed on the opposite intervention for
four weeks. Patients were randomly assigned the order of the two treatments in a 1:1 ratio,
stratified by institution.

The study inclusion and exclusion criteria were that eligible participants should be at least 16
years of age; patients should have clinical symptoms or signs of NDM and myotonic potentials
on electromyography; discontinuation of anti-myotonic agents medications for a wash-out
period equal to seven times the half-life of elimination prior to their baseline visit; patients who
do not have specific contraindications to taking mexiletine (cardiac conduction defects, hepatic
or renal disease, or heart failure).

Patients were randomly assigned in a 1:1 ratio to 200 mg mexiletine hydrochloride or placebo
three times per day for four weeks, followed by the opposite intervention for four weeks,
separated by a 1-week wash-out period.

Eligible participants were aged at least 16 years, had genetically confirmed NDM or clinical
symptoms or signs of NDM but negative myotonic dystrophy DNA testing, and had myotonic
potentials on EMG. Patients taking anti-myotonic agents were required to discontinue
medications for a washout period equal to seven times the half-life of elimination before their
baseline visit.

The primary endpoint was stiffness severity score reported by patients via the interactive voice
response (IVR) diary. Participants called in to report symptom severity on a scale of 1 to 9,
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with 1 being minimal and 9 being the worst ever experienced (no symptoms were assigned a
score of 0 for analysis).

The secondary endpoints required participants to assess symptoms were:

Patient-reported pain, weakness, tiredness
o Measured daily over the 3rd and 4th weeks of treatment period using the IVR

Clinical myotonia bedside assessment of eyelid and fist function measured five times
in sequence at each clinic visit using a stopwatch to measure response times,
participants were asked to:

Squeeze their eyes closed for 5 seconds then rapidly open them
o Make a tight fist for 5 seconds then rapidly open
o Handgrip myotonia

Using a commercially available grip dynamometer and computerised capture system,
the maximum voluntary contractions following forced right-hand grip were recorded
and the time to relax from 90% to 5% of maximal force was determined using
automated analysis software

o The maximal post-exercise decrement in CMAP after short and long exercise

Myotonia on needle electromyography was graded on a 1+ to 3+ scale in the right
abductor digiti minimi (hand muscle) and right tibialis anterior (lower leg muscle)

Health-related quality of life using the SF-36 and the INQoL

The safety endpoint was the number of adverse events.

Table 9: Statland et al Study design (NCT00832000) (47)

Study

Acronym/ NCT00832000

1.D.

Primary Statland et al. Mexiletine for symptoms and signs of myotonia in non-dystrophic
study myotonia: a randomized controlled trial. JAMA. 2012 Oct 3;308(13):1357-65. doi:

reference 10.1001/jama.2012.12607.

Trial design Randomised, double-blind, placebo-controlled crossover phase Il study

Participants | ¢ Aged at least 16 years

(Key ¢ Clinical symptoms or signs suggestive of myotonic disorders
Inclusion e Presence of myotonic potentials on electromyography (EMG)
criteria) e Participant in the Non-Dystrophic Natural History study (RDCRN 5303)* or a

new patient with confirmed non-dystrophic myotonia

F Only one publication (15) reported data from this natural history study
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Participants
(Key
Exclusion

criteria)

e Other neurological conditions that might affect the assessment of the study
measurements

¢ Genetic confirmation of DM1 (more than 50 repeats of CTG) or DM2

¢ Existing cardiac conduction defects, as evidenced on EKG, including but not
limited to the following conditions: malignant arrhythmia or cardiac conduction
disturbances (e.g., second degree AV block, third degree AV block, or
prolonged QT interval)

e Existing permanent pacemaker

e Current use of any of the following antiarrhythmic medications for a cardiac
disorder: flecainide acetate, encainide, disopyramide, procainamide, quinidine,
propafenone, or mexiletine

¢ Use of medications for myotonia, such as phenytoin and flecainide acetate,
within 5 days of study entry; carbamazepine and mexiletine within 3 days of
study entry; or propafenone, procainamide, disopyramide, quinidine, and
encainide within 2 days of study entry

¢ Use of medications that produce myotonia, which may include fibrate acid
derivatives, hydroxymethylglutaryl CoA reductase inhibitors, chloroquine, and
colchicine

¢ Kidney or liver disease

e Heart failure

e Seizure disorder

e Pregnant or breastfeeding

Settings and

Neuromuscular referral centres in four countries — USA, Canada, England, and

locations Italy

Trial drugs, | e Participants will receive mexiletine for 4 weeks, then no intervention for 1 week,
n, dose, and finally placebo for 4 weeks.

duration, Drug: Mexiletine hydrochloride

timing e 200 mg three times a day; in pill form

Drug: Placebo

e Placebo three times a day; in pill form

Concomitant

medications

Patients taking antimyotonic agents were required to discontinue medications for a
washout period equal to 7 times the half-life of elimination before their baseline

visit.

Primary
efficacy

outcomes

Patient-reported Stiffness on the IVR

Company evidence submission template for mexiletine (NaMuscla) for treating symptomatic
myotonia in adult patients with non-dystrophic myotonic disorders [ID1488]

© Lupin Healthcare (UK) Limited (2019). All rights reserved Page 46 of 195



Secondary .
efficacy .

outcomes .

Patient Reported Pain on the IVR

Patient Reported Weakness on the IVR

Patient Reported Tiredness on the IVR

Quantitative Measure of Hand Grip Myotonia (Seconds)

Compound Motor Action Potentials After Short Exercise Test

Graded Myotonia by Needle Electromyography - Right Abductor Digiti Minimi
[ Time Frame: The end of period 1 (week 4) and period 2 (week 9)]

Clinical Hand Grip Myotonia Evaluation (Seconds) [Time Frame: The end of
period 1 (week 4) and the end of period 2 (week 9)]

Clinical Eye Closure Myotonia Evaluation (Seconds) [Time Frame: The end of
period 1 (week 4) and the end of period 2 (week 9)]

Graded Myotonia by Needle Electromyography - Right Tibialis Anterior

[Time Frame: The end of period 1 (week 4) and period 2 (week 9)]

Compound Motor Action Potentials After Long Exercise Test [Time Frame: The

end of period 1 (week 4) and period 2 (week 9)]

Safety .

outcomes

Adverse events

subgroups

Pre-planned | None

loss to
follow-up /

Cross over

Duration of Treatment periods were 4 weeks in duration, separated by a 1-week washout

follow-up / period.

Stunnenberg et al. (NCT02045667) (48)

This series of aggregated, double-blind, randomised, placebo-controlled N-of-1 trials,
performed in a single academic referral centre in adults with clinical phenotype and genetically
confirmed diagnosis of NDM, without cardiac or psychiatric comorbidity or comedication,
selected from the Dutch neuromuscular database. Details of the inclusion and exclusion

criteria are provided in Table 10.

Table 10: Inclusion and exclusion criteria (48)

Inclusion criteria

Exclusion criteria

age

At least 18 years of Inability or willingness to approve to provide informed consent
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Genetically confirmed

diagnosis of NDM

Other neurological conditions that might affect the assessment of the

study measurement

Genetically confirmed myotonic dystrophy

Existing cardiac conduction defects, evidenced on ECG including but
not limited to the following conditions: malignant arrhythmia or cardiac
conduction disturbance (such as second-degree AV block, third-
degree AV block, or prolonged QT interval >500ms or QRS duration

>150msec)

Current use of the following antiarrhythmic medication for a cardiac
disorder: flecainide acetate, encainide, disopyramide, procainamide,

quinidine, propafenone or mexiletine

Women who are pregnant or lactating

Currently on medication for myotonia such as phenytoin and flecainide
acetate within 5 days of enrolment, carbamazepine and mexiletine
within 3 days of enrolment, or propafenone, procainamide,

disopyramide, quinidine and encainide within 2 days of enrolment

Renal or hepatic disease, heart failure, history of myocardial

infarction, or seizure disorders

Patients were randomly assigned to receive mexiletine hydrochloride 200 mg capsules
(equivalent to mexiletine 167 mg), or placebo capsule, three times per day. Those receiving
anti-myotonic treatment underwent a 2-week washout period before baseline. Patients had
four to 16 study visits, depending on the number of treatments sets necessary to draw
conclusions regarding the treatment effect exceeding the clinically meaningful difference, with
a probability greater than 0.80 (Figure 11).

Each N-of-1 trial consisted of one to four treatment sets, comprising 11 weeks each; a four-
week period of mexiletine and a four-week period of placebo treatment, block-randomised,
with a one-week washout in between and two weeks for statistical interim analysis at the end

(Figure 11).
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Figure 11: Study Design - Stunnenberg et al. 2018 (48)
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The primary outcome measure was the mean daily self-reported stiffness severity score
reported with an IVR diary. Patients noted if they experienced symptoms during the previous
24 hours and rated the severity of the symptoms on an ordinal scale (1-9, with 9 being the
worst ever experienced). Based on clinical experience (consensus meeting with 3 clinical
experts), a 0.75-point difference was considered a clinically meaningful difference for all four
interactive voice response (IVR) scores.

Secondary outcomes included mean daily self-reported (using the IVR) severity scores for
pain, weakness, and tiredness; the INQoL questionnaire composite score (0-100 scale; a
higher score indicates greater disease severity) and 36-ltem Short-Form Health Survey (Dutch
version) mental and physical component scores (both 0-100 scales; lower score indicates
greater disease severity) the first, fifth, and mean of five attempts of myotonic bedside tests:
eyelid closure and handgrip muscle relaxation times after forceful muscle contraction for 5-
seconds; and the Timed Up & Go test, which measures the time in which the patient rises from
a chair, walks three metres, turns around, walks back, and sits down again, at a self-selected
speed.

Table 11: Stunnenberg et al Study design (NCT02045667) (48)

Study NCT02045667

Acronym/

1.D.

Primary Stunnenberg et al. Effect of Mexiletine on Muscle Stiffness in Patients With
study Nondystrophic Myotonia Evaluated Using Aggregated N-of-1 Trials. JAMA. 2018

reference Dec 11;320(22):2344-2353. doi: 10.1001/jama.2018.18020. (50, 51).

Trial design | A double-blind, randomized and placebo-controlled combined N-of-1- trial using a

Bayesian statistical approach.
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Participants

e Atleast 18 years of age

(Key o Genetically confirmed diagnosis of NDMs

Inclusion e Participation in the "Genetical variability of the Non-dystrophic Myotonia" study
criteria) of J. Trip or a new patient with genetically confirmed NDM.

Participants | ¢ Inability or unwillingness to provide informed consent.

(Key e Other neurological conditions that might affect the assessment of the study
Exclusion measurements.

criteria)  Genetic confirmed Myotonic Dystrophy type 1 (DM1) (CTG > 50 repeats), or

Myotonic Dystrophy type 2 (DM2).

e Patients with existing cardiac conduction defects, evidenced on ECG including
but not limited to the following conditions: malignant arrhythmia or cardiac
conduction disturbances (such as second-degree AV block, third degree
atrioventricular (AV) block, or prolonged QT interval >500 ms or QRS duration >
150 msec).

e Current use of the following antiarrhythmic medication for a cardiac disorder:
flecainide acetate, encainide, disopyramide, procainamide, quinidine,
propafenone or mexiletine.

e Women who are pregnant or lactating.

e Patients currently on medications for myotonia such as phenytoin and flecainide
acetate within 5 days of enrolment, carbamazepine and mexiletine within 3 days
of enrolment, or propafenone, procainamide, disopyramide, quinidine and
encainide within 2 days of enrolment.

o Patients with renal or hepatic disease, heart failure, history of myocardial

infarction, or seizure disorders.

Settings and

Nijmegen, the Netherlands

locations

Trial drugs, Interventions:

n, dose, e Drug: Mexiletine hydrochloride
duration, e Drug: Placebo

timing

Placebo Comparator: Placebo

e Placebo tablets three times daily orally

Active Comparator: Mexiletine

e Mexiletine hydrochloride 200 mg three times daily orally

Company evidence submission template for mexiletine (NaMuscla) for treating symptomatic
myotonia in adult patients with non-dystrophic myotonic disorders [ID1488]

© Lupin Healthcare (UK) Limited (2019). All rights reserved Page 50 of 195



Concomitant
medications
Primary Severity score of stiffness reported by participants during the third and fourth week
efficacy of each treatment period via the IVR diary.
outcomes
Secondary e Change in Individualized Neuromuscular Quality of Life Scale - Summary Score
efficacy e Change in Short Form 36 - Physical Composite Score
outcomes e Change in Clinical myotonia bedside-tests
e Change in Muscle relaxation times measured with quantitative grip myometry
e Change in Graded Myotonia by Needle Electromyography
e Change in Mexiletine serum plasma concentration levels
e Change in Patient-reported Pain on the IVR
e Change in Patient-reported Weakness on the IVR
e Change in Patient-reported Tiredness on the IVR
e Change in Short Form 36 - Mental Composite Score
Safety Adverse events were ascertained by active surveillance during trial visits and
outcomes passive surveillance. Determination of the relationship between an adverse event
and mexiletine treatment was performed by a data and safety monitoring board
together with the trial pharmacologist
Pre-planned | Statistical analysis plan included the aggregation (analyses of prespecified
subgroups genotype subgroup and total NDM patient groups) to obtain patients’ mean effect
sizes which were modelled, assuming a normal distribution around the genotype
subgroups
Duration of Each N-of-1 trial consisted of 1 to 4 treatment sets, comprising 11 weeks each: a
follow-up / 4-week period of mexiletine and a 4-week period of placebo treatment, block-
loss to randomised, with a 1-week washout in between and 2 weeks for statistical interim
follow-up / analysis at the end
cross over

B.2.3.2 Baseline characteristics

MYOMEX study (NCT02336477) (1)

An overview of patient disposition is shown in Figure 12 a total of 26 patients, 13 diagnosed
with myotonia congenita and 13 diagnosed with paramyotonia congenita, were recruited. Of
the 26 patients enrolled in the study, one withdrew consent prior to treatment and did not
receive any study treatment. This patient was included in the intention-to-treat (ITT) population
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but excluded from the modified ITT (mITT) and safety populations. The definition of mITT was
all randomised patients with at least one available evaluation pertaining to the primary criterion
or with a VAS value at V3 or V5 i.e. had to complete at least one treatment period. In addition,
three patients were excluded from the per-protocol (PP) population due to treatment
discontinuation, an intercurrent event unrelated to treatment and non-compliance.

Figure 12: MYOMEX patient disposition (1)

Baseline characteristics of the study population are shown in Table 12 and representative of
the expected population that would be treated in practice (see Section B.2.13.2). Both
treatment sequence groups were comparable on baseline characteristics including age,
gender and blood pressure measurements. There was a numerical difference in the proportion
of mexiletine naive patients who received the placebo-mexiletine treatment sequence,
compared to the mexiletine-placebo treatment sequence.

Table 12: MYOMEX demographics and baseline characteristics (mITT population) (1)

Demographics/ characteristics Treatment sequence All
Placebo-mexiletine Mexiletine-placebo patients
(n=13) (n=12) (n=25)
Mean (SD) age, years HEE S
Diagnosis, n (%)
Myotonia congenita ] I I
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Paramyotonia congenita

Gender, n (%)

Male

Female

Mean (SD) BMI, kg/m?

Mean (SD) SBP (mmHg)

Mean (SD) DBP (mmHg)

Mexiletine treatment, n (%)

Treated at screening

Previously treated (before

screening)

111 1 WWII |
111 W |ﬁll |
LN LUM

Treatment naive

BMI: body max index; mITT: modified intention-to-treat; SD: standard deviation

Statland et al. (NCT02045667) (47)

A total of 62 eligible patients were recruited, of which three were ineligible and excluded at
screening (Figure 13). Therefore, 59 patients were randomised patients were randomised to
the mexiletine then placebo group and 30 patients to the placebo then mexiletine treatment

group.

Company evidence submission template for mexiletine (NaMuscla) for treating symptomatic
myotonia in adult patients with non-dystrophic myotonic disorders [ID1488]

© Lupin Healthcare (UK) Limited (2019). All rights reserved Page 53 of 195



Figure 13: Patient disposition

Patients assessed for
ellglb"ﬂy (n=62) Excluded (n:s):
Had long QT on
electrocardiogram (n=1)
Had elevated
transaminase (n=1)
Absence of myotonia on
examination (n=1)

Randomised (n=59)

Randomized to receive 200 mg of mexiletine 3 Randomized to receive 200 mg of placebo 3
times daily in period 1 (n=29) times daily in period 1 (n=30)
Completed mexiletine treatment in period 1 Completed placebo treatment in period 1
as assigned (n=25) as assigned (n=29)
Dropped out or withdrew (n=4) Dropped out or withdrew (made no calls
Had migraine (n=1) to IVR system during either period) (n=1)

Had gastrointestinal discomfort (n=1)
Nonadherent with visits (n=1)
Made no calls to IVR system during either
period) (n=1) Crossed over and randomized to receive
mexiletine treatment in period 2 (n=29)
Completed mexiletine treatment in period 2
as assigned (n=29)

Crossed over and randomized to receive placebo
treatment in period 2 (n=25)
Completed placebo treatment in period 2

as assigned (n=23) Included in modified intention-to-treat analysis
Withdrew (made no calls to IVR system during (n=29)
period 2) (n=2) Excluded (failure to call IVR system in either
period) (n=1)

Included in modified intention-to-treat analysis
(n=28)

Excluded (failure to call IVR system in either
period) (n=1)

IVR indicates interactive voice response

Of the 59 patients randomised, there were 33 men and 26 women, with a mean age of 42.9
years (Table 13). Patients were predominantly white and non-Hispanic. Thirty-four participants
had chloride channel mutations, 21 had sodium channel mutations, and four had no mutation
identified. Seventeen participants were taking medications for myotonia before the start of the
study, including 13 (22.0%) taking mexiletine. Randomisation between groups was balanced,
with the exception of more men in the placebo followed by mexiletine group.

Table 13: Demographics and baseline characteristics (47)

Demographics/ Mexiletine — placebo | Placebo — mexiletine
characteristics (n=29) (n=30)

Mean (range) age, years 41.10 (16-66) 44.70 (22-68)
Gender, n (%)

Male 13 (44.8) 20 (66.7)
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Geometric-like mean (pseudo SD) clinical hand-

opening time, seconds

1.11 (0.90-3.48)

Female 16 (55.2) 10 (33.3)

Race, n (%)"

White 28 (96.6) 29 (100.0)

Mutation, n (%)

Chloride channel 17 (58.6) 17 (56.7)

Sodium channel 10 (34.5) 11 (36.7)

None identified 2(6.9) 2(6.7)

Medication, n (%)

Mexiletine 7 (24.1) 6 (20.0)

Other 3(10.3) 1(3.3)

Mean (SD) IVR diary stiffness scoref 3.89 (2.39) 4.63 (2.99)

Mean (SD) SF-36 score*

Physical, norm-based 38.70 (9.65) 40.80 (11.00)

Mental component 44.50 (13.30) 47.60 (9.80)

Mean (SD) INQoL QoL scoreS! 14.00 (9.03) 15.90 (12.50)
(

0.605 (0.51-1.84)

Geometric-like mean (pseudo SD), clinical eye-

opening time, seconds

0.51 (0.49-2.42)

0.47 (0.46-2.3)

Geometric-like mean (pseudo SD) quantitative

handgrip myotonia, secondsT

0.65 (0.29-0.52)

0.51 (0.21-0.36)

EMG grade 23, n (%)

Abductor digiti minimil

18 (62.1)

18 (62.1)

Tibialis anterior!

20 (69.0)

19 (65.5)

Mean (SD) short exercise test, % of baseline!

78.70 (24.50)

80.80 (28.70)

Survey.

EMG: electromyography; INQoL: Individualised Neuromuscular Quality of Life; IVR: interactive
voice response; QoL: quality of life; SD: standard deviation; SF-36: 36-ltem Short-Form Health

*One patient did not report race (other races were not reported); 10 = no symptom, 1 = minimal, 9 =
worst ever experienced. Eight patients had a true baseline stiffness severity score; day 1 score was
used for 40 patients and day 2 score used for 10; £ Lower score = greater impact; § Higher score =
greater impact; | One patient was missing; q[ Eight patients did not have baseline quantitative

handgrip myotonia test results; ** 0 = no myotonia, =21 = minimal electrographic criteria for myotonia

to 23 = myotonia in every needle position
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Stunnenberg et al (NCT02045667) (48)

Of the 38 patients contacted and recruited, one was ineligible (because of ongoing cardiac
and psychiatric disease) and seven declined participation for a variety of reasons (current or
expected pregnancy, difficulties with schedule of trial visits). Thirty patients were randomised
and received study medication (Figure 14). There were three dropouts: two patients did not
complete study visits, and for one patient the individual N-of-1 trial was stopped because of a
serious adverse reaction.

Figure 14: Patient disposition

Patients assessed for eligibility Excluded (n=8)
in N-of-1 series Did not meet inclusion criteria
(n=38) (ongoing cardiac and psychiatric

disease) (n=1)
Declined to participate (various

e

~ reasons, e.g. current or
Vv expected pregnancy, difficulties
Enrolled in N-of-1 trial (n=30) with schedule of trial visits)
(n=7)

Did not complete trial (n=3)

P Lost to follow-up (nonadherent)
~ (n=2)

\ Discontinued intervention
(serious adverse event) (n=1)

Completed N-of-1 trial as planned
(n=27)

Completed 1 treatment set (n=23)

Completed 2 treatment sets (n=4)

A4

N-of-1 trials included in analysis
(n=27)

Twenty-two men and eight women with a mean age of 43.4 years (standard deviation (SD),
15.24; range, 19-65 years) were enrolled. Nineteen patients had a mutation in the skeletal
muscle chloride channel gene (CLCN1), and 11 patients had a mutation in the skeletal muscle
sodium channel gene (SCN4A). IVR stiffness scores (higher in patients with CLCN1
genotype), IVR pain scores (higher in patients with SCN4A genotype), and eyelid closure
action myotonia scores (higher in patients with SCN4A genotype) differed between the two
genotype subgroups at baseline (Table 14).

Of the 27 patients who completed their individual N-of-1 trial, 23 underwent a single treatment
set and four completed a second treatment set; thus, in total, 31 treatment sets from 27
patients were analysed. For the outcome assessments, 773 of 868 (89%) telephone calls to
assess the primary outcome were completed and 2,676 of 2,728 (98%) possible outcome
measures for the secondary outcomes were collected at the in-person visits. Since the amount
of missing data was relatively small and assumed missing at random, multiple imputation was
not performed.

Company evidence submission template for mexiletine (NaMuscla) for treating symptomatic
myotonia in adult patients with non-dystrophic myotonic disorders [ID1488]

© Lupin Healthcare (UK) Limited (2019). All rights reserved Page 56 of 195



Table 14: Baseline patient characteristics by Genotype subgroups (48)

Characteristic CLCN1 SCN4A p-value?®
(N=16) (N=11)
Age, mean (range), y 50 (24-65) 38 (19-64) 0.09
Men, No. (%) 13 (81) 7 (64) 0.39
Pretrial anti-myotonic medication, No. (%)
Mexiletine 2 (13) 0 0.50
Other 7 (44) 5 (46) 0.62
IVR score, median (IQR)P
Stiffness 6.7 (6.0-7.0) 4.7 (3.3-5.1) 0.002
Pain 0 (0-1.1) 3.4 (2.3-5.5) 0.002
Weakness 3.8 (1.1-5.0) 0.5 (0-6.1) 0.06
Tiredness 3.4 (1.4-6.0) 5.1 (3.9-6.1) 0.16
Handgrip action myotonia, median (IQR), 1.1 (0.9-2.0) 1.5(1.0-6.4) 0.40
SC,d
Eyelid closure action myotonia, median 1.2 (0.6-2.9) 4.0 (1.3-11.2) 0.01
(IQR), s&d
Timed Up & Go, median (IQR), s¢© 9.7 (8.8-11.0) 9.5 (8.3-10.3) 0.49
INQoL composite score, median (IQR)f 84.0 (74.5— 98.0 (56.0— 0.82
110.3) 120.0)
SF-36 score, median (IQR)¢
Physical component 40.8 (37.7- 38.7 (33.6— 0.1
46.6) 40.0)
Mental component 52.1 (44.7— 55.0 (37.2— 0.88
57.1) 59.1)
CLCN1: skeletal muscle chloride channel gene; INQoL: individual neuromuscular quality of life questionnaire, IQR:
interquartile range, IVR: interactive voice response; SCN4A: skeletal muscle sodium channel gene; SF-36: short form 36-item
health status survey
a) Nonparametric test of differences between genotype disease subgroups using the Mann-Whitney U test.
b) Baseline IVR scores derived from a two-week period before the start of the trial. IVR scores represent the severity of daily-
reported symptoms (stiffness, pain, weakness, and tiredness) on an ordinal scale (1-9, with 9 being the worst ever
experienced).
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c) represents the median (IQR) across all patients, with each patient contributing his or her median score on 5 trials of the

measure.

d) Handgrip and eyelid closure action myotonia represent muscle relaxation times after forceful muscle contraction for five

seconds (relaxation time increase with increasing myotonia).

e) Time Up & Go test measures the time in which the patient rises from a chair, walks 3 metres, turns around, walks back and

sits down again in a self-selected speed (test time increase with increasing myotonia).
f) scale, 0 to 100; a higher score indicates greater disease severity.

g) scale for each component, 0 to 100 scales; a lower score indicates greater disease severity.

Suetterlin et al. 2015 (49)

Study design

This retrospective review of a large skeletal muscle channelopathy patient cohort in the United
Kingdom assessed all patients with genetically confirmed NDM prescribed mexiletine
hydrochloride with a minimum of 6 months follow-up. Doses were titrated weekly until
symptoms resolved, or a total daily dose of 600 mg was reached. The mean daily dose was
416.7 mg of mexiletine hydrochloride, reflecting real world data of average dosing.

Baseline characteristics

A total of 122 patients were identified, and 63 met inclusion criteria. The mean length of follow-
up was 4.8 years (range 6 months - 17.8 years).

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

relevant clinical effectiveness evidence

Table 15: MYOMEX Statistical analysis plan (1)

Trial number
NCT02336477 (MYOMEX)

(acronym)
The main purpose of this randomised study was to evaluate the efficiency
and tolerance of mexiletine in the symptomatic treatment of non-dystrophic
Myotonia.

Objectives Secondary objectives include the evaluation of the electromyographic tests

as a tool for standardised evaluation of the response to therapeutics used in
Myotonia and the reliability and validity of a new quantitative scale of the

severity of Myotonia.
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The main analysis was done on the mITT population. This analysis was
supplemented by a per protocol analysis. All analyses were performed

according to randomization.

The statistical analysis followed the statistical analyses plan (SAP) for study
NCT02336477 (v5.1 dated 27 July 2015).

Descriptive statistics was calculated according to the nature of the variable
studied — whether a continuous or qualitative variable. For continuous
variables, the number of observed values, number of missing data, mean,
standard deviation, median, first and third quartiles (Q1, Q3), minimum and
maximum values were calculated. For qualitative variables, the frequency
and associated percentages of the different modalities observed were

reported.

The Fisher-exact test informed the comparison of categorical variables whilst
the test of the sum of Wilcoxon ranks informed the comparison of continuous
variables. Correlation between 2 parameters was informed by the Spearman

coefficient.

Efficacy analyses: Absolute changes on the primary criterion (the score of
stiffness severity) from baseline (V2 and V4) at end of period (V3 or V5) were

Statistical

. assessed for each period by treatment and by diagnosis.
analysis

Difference between treatment was evaluated using a mixed effect linear

model on ranks including:

e Diagnosis, treatment, study period and treatment sequence as fixed

effects and the diagnosis-treatment interaction
e Patient as random effect
e Baseline value as covariate
The model allowed testing if a carry-over effect was present:

o If the p-value associated with the sequence fixed effect was > 0.05,
the carry-over effect was to be ruled out and the final model was to

be as above

e If the p-value associated with the sequence fixed effect was < 0.05,
the carry-over effect was not ruled out and the data were described
and analysed by period. Treatments were compared using a

Wilcoxon test independently for each diagnosis.

If the p-value associated with the diagnosis-treatment interaction was
significant (< 0.05), a complementary analysis was performed to test the

treatment effect in each diagnosis.
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1. In the absence of carry-over effect, the tested model was to include:
e Treatment and study period as factors.
e Patient as random effect.
e Baseline value as covariate.

2. In case of carry-over effect, the data were described and analysed by
period. Treatments were compared using a Wilcoxon test

independently for each diagnosis.

Secondary criteria analyses were performed in the mITT and PP populations

and described by treatment and diagnosis.

1. Change from baseline (V2) in chair tests were calculated and

treatments were compared using Wilcoxon test.

2. Changes from baseline (V2) for INQoL scores at V2, V3 and V5 were
calculated and the treatment effect was assessed for each item using
a mixed effect linear model which included treatment, study period,
and treatment sequence as fixed effects, patient as random effect
and baseline value as co-variable. The proportion of patients with no
symptoms was evaluated and patients who did not report any

symptoms were included in the analysis.

3. The efficacy of the treatment (the CGl-efficacy index as evaluated by
the investigator at V3 and V5) was on a 4-point scale. Collected data
were transformed as binary variables (efficient [good and fair]/not
efficient [poor and none]) and efficacy between treatments was

compared using the McNemar test.

4. Comparisons for patient’s preference for one or the other period (as
well as patient willingness to continue mexiletine) at V5 were

performed using a binomial test.
The following analyses were performed in the mITT population only:

5. Measurement of the CMAP amplitude decline (recorded from the
ADM muscle after repeated short exercises and cold exposure at V2,
V3 and V5) for each test (room temperature, cold exposure) and for
each assessment time (before, immediately after short exercise) was
provided. In addition, the presence or absence of repetitive
discharges (post-exercise myotonic potentials [PEMPs]) after each
test was documented. Values after short exercise(s) were compared

to values before first exercise at room temperature and after cold
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exposure; values after cold exposure were compared to values

before cold exposure.

6. CMS scores (evaluated at V2, V3 and V5) were assessed by two
independent investigators or designees at baseline. Values were
assessed by the same investigator who had followed-up the patient
throughout the study were considered as baseline values. The other
values were used to assess inter-productivity of the tests. Intra- and
inter-rater reliability were analysed with weighted kappa coefficients
for each individual item. Intraclass coefficients were calculated for

summary scores.

Changes from baseline (V2) were calculated and treatments were

compared using the same methodology as for the primary criterion.

Correlations with the quality of life and the stiffness score (VAS) were

assessed using the Spearman coefficient.

7. Differences in the number of premature discontinuations between
treatments for each period were assessed using the Fisher’'s exact

test.

Correlations with CMS, INQoL, and stiffness scores for mexiletine plasma
concentrations at V2, V3 and V5 were assessed using the Spearman

coefficient for the mITT population.

Safety analyses: AEs were coded using the MedDRA dictionary and
presented by system organ class (SOC) and preferred term (PT).

Other safety parameters included patients with abnormal laboratory values
post-randomisation, with, blood pressure, CGl-tolerability index and ECG
data.

CGl collected data were transformed as binary variables (good tolerability
[very good, good, moderate] vs poor tolerability) and tolerability between

treatments was compared using the McNemar test.

Changes from baseline in ECG parameters were described for each visit and
the treatment effect was assessed using a mixed effect linear model which
included treatment, study period, and treatment sequence as mixed effects,
patient as random effect, and baseline value as covariate. Baseline values
were compared using the Wilcoxon rank-sum test. Correlations between
ECG parameters and mexiletine plasma concentrations were assessed using

the Spearman coefficient.
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Sample size was calculated according to clinical experience. This identified
40 to 50% of patients require symptomatic treatment for myotonia. Two
hundred patients were identified across the 7 centres that took part in this
study (114 with myotonia congenita and 86 with paramyotonia congenita).
Sample size, The aim was to recruit 24 patients (12 of each diagnosis), representing 25%
power calculation | of the overall population that required symptomatic treatment. It was
postulated that a 50% reduction of the primary outcome (stiffness VAS score)
would be a clinically significant goal. In order to obtain 24 patients with 2
analysable periods of treatment, it was estimated that up to 40 patients had

to be screened.

The study protocol was amended 4 times.

All statistical analyses were described in the last version of the SAP with
minor modifications. Study was unblinded after a blind review of the data,

locking database and the validation of the SAP.

The definition of the PP population was revised after the unblinding. In the
original protocol, the PP had been defined as “all randomised patients who
did not have any major protocol deviation, who had no intercurrent event
which could interfere with the evaluation of the primary criterion and who
completed the 2 study periods”. After revision of the definition, the PP
population included “all randomised patients who did not have any major

protocol deviation and who completed the 2 study periods”.
Changes to the

SAP

The following secondary analyses were added after unblinding:

e The evolution of the score of stiffness severity as a function of time
for the mITT and PP populations. In addition to the evaluation of the
stiffness VAS score at baseline and Day 18, patients recorded at
home the stiffness VAS score in the morning when the drug dose

was changed (Day 4 and Day 7).

e The percentage of patients with an absolute VAS change from

baseline = 50mm for the mITT and PP populations.

e The evaluation of mexiletine levels (C2h) as a function of stiffness

VAS score for the mITT population

e The evaluation of mexiletine levels (C2h) as a function of mexiletine

dose per body weight for the mITT population.
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Interim analysis No interim analyses were performed.

The following subject population were evaluated and used for presentation

and analysis of the data:

¢ Intention-to-treat population (ITT): All randomised patients that have

received a randomisation number at V2

¢ Modified intention-to-treat population (mITT): All randomised patients
with at least one available evaluation pertaining to the primary

criterion or with a VAS value at V3 or V5.

Outcome

populations, e Per protocol population (PP): All randomised patients who did not
. have any major protocol deviation, who had no intercurrent event

Imputing of

L. which could interfere with the evaluation of the primary criterion and
missing data
who completed the 2 study periods.

e Safety population (SAF): All included patients who received at least
one study treatment dose (number of capsules taken the day before

>0, time of treatment intake.

As described in the study disposition for the included population the mITT
and the SAF populations are the same (N = 25; MC = 13; PC = 12)
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Table 16: Statland et al. (2012) Statistical analysis plan

Trial number
NTC00832000
(acronym)

To determine the effects of mexiletine for symptoms and signs of myotonia in

Objectives
patients with NDMs

All treatment effect analyses used a linear mixed-effects model (random
effect for participant, independent and identically distributed random errors
with participant) to adjust for any period effect and included data for patients
that dropped out. The model included a linear term for grip sequence number

and a nested random effect for trial number.

All p-values were 2-sided and 0.05 was considered the threshold of statistical
significance for all tests except for the carry-over effect.

With regards to assumptions:

e One assumption required valid Wald tests and the residuals normally
distributed. The individual interactive voice responses (IVRs) severity
scores (stiffness, pain, tiredness, and weakness) were replaced with
the weekly means to fulfil the assumptions. QQ plots satisfied the
assumption.

Statistical e When modelling cross-over study data and including only the main

analysis effects for period and treatment, the treatment effect was assumed

the same across period (carry-over effect).
Efficacy analyses: For the primary endpoint the Wald test was used,

Most confidence intervals (Cls) were calculated using the standard error of
the estimate taken from the model results. Exception to this were the end

points requiring a log transformation for which a bootstrap Cl was calculated.

The effect size was the treatment effect estimated divided by the within-
participant standard deviation (SD). Overall treatment effect variance was
validated using log likelihood test. The paired Wilcoxon test was used to test

the treatment effect hypothesis.
The following transformations were used to fulfil the normality assumption:
e log (ti+ 0.1) for the handgrip and eye closure times

e log (1) for the quantitative handgrip myometry.
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Sample size,

power calculation

The aim was to recruit 54 patients with available primary end point
measurements for nine weeks (four weeks on mexiletine/placebo and four
weeks on the opposite treatment with one-week intermission). The sample
size was determined by Monte Carlo simulations which provided at least 93%
power to detect an effect size of one-quarter of an SD (within-participant) in

the primary end point with a 2-sided hypothesis test and an a = 0.5.

Changes to the
SAP

None reported.

Interim analysis

Random drug levels were collected before study visits at baseline and the
end of the weeks 4, 5 and 9 (end of study).

Outcome

populations,

Imputing of

missing data

The study used the intention-to-treat principle modified to remove missing

values that were assumed to be missing at random.

Table 17: Stunnenberg et al. (2018) Statistical analysis plan

Trial number

NTC02045667
(acronym)
Objectives To determine the probability of clinical effectiveness of mexiletine when used
in patients with NDM.
Statistical A Bayesian analysis was used on multiple N-of-1 trials that enable answering
analysis the objective on an individual as well as on the population level. This would

help obtaining posterior distribution for the treatment effect in both population

level and between-patient variation.

A hierarchical (multi-level) model was used, with the IVR measure for
stiffness as the dependent variable. Patient, subgroup of patients and centre
were used as the structural grouping factors. Patient was treated as a
random effect (for both intercept and slope). Centre and subgroup of patients
were treated as fixed effects. A common within person residual was

assumed.

All p-values were 2-sided and p < 0.05 was considered statistically significant

for all tests.
Primary and secondary endpoints were analysed in the same way.

Two types of priors were used; non-informative and ‘clinical priors’. Normal

and gamma distributions were used for said priors.
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To check for robustness with respect to prior distributions, the elicited prior

distributions would be replaced with non-informative priors in the analyses.

To estimate simulation-based type | error and bias attributable to an
observed-response-base stopping rule, a post hoc simulation-based sample

size calculation was performed.

Sample size,

power calculation

Thirty out of thirty-eight patients were recruited.

Changes to the
SAP

None reported.

Interim analysis

After treatment pair 1, 2 and 3 of each N-of-1 trial it would be investigated
whether the existing evidence at that moment were sufficient to be able to
conclude that one of the two treatments was more effective for that particular

individual.

Two stopping criteria had been defined based on the posterior probability of

treatment effects larger than 0.75 (cut-off of substantial effect.

Only non-informative priors were used for the interim analyses.

Outcome

populations,

Imputing of

missing data

Not reported.

B.2.5 Quality assessment of the relevant clinical effectiveness

evidence

A complete quality assessment for each trial is provided in Appendix D (Section D 1.3).

As there were no parallel group RCTs included, the quality assessment checklist suggested
in the user guide was replaced with the following checklist, "Revised Cochrane risk of bias tool
for randomised trials (RoB 2.0). Additional considerations for cross-over trials" (52) For the
N-of-1 trial (48) a quality assessment was performed following the CENT 2015 checklist, which

is based on the CONSORT 2010 checklist items with modifications or additions for individual

or series of N-of-1 trials (53).
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B.2.6 Clinical effectiveness results of the relevant trials

B.2.6.1 MYOMEX study (NCT02336477) (1)

Significant improvements were observed across diagnosis in all efficacy endpoints when
mexiletine was compared to placebo.

Primary efficacy endpoint

Score of stiffness severity on a self-assessment scale (100 mm VAS)

The primary efficacy criterion of this study was the stiffness as assessed by the patient on a
visual analogue scale (VAS). The primary analysis was performed in the modified intention to
treat (mITT) and per protocol (PP) populations, see Figure 16 and Figure 17. Absolute
changes from baseline at the end of each period were assessed by treatment and by
diagnosis. Difference between treatments was evaluated using a mixed effect linear model on
ranks.

Treatment with mexiletine led to a significant improvement in the primary endpoint, stiffness.
The individual stiffness VAS score for patients receiving placebo generally remained stable.
The median stiffness VAS scores for patients receiving mexiletine in the 25 participants in the
modified intent-to-treat (mITT) population were . at baseline and decreased to . at the end
of the treatment period, while those on placebo did not change (. VS . at baseline and end
of treatment, respectively) — see Figure 15. This represents a median change of % of the
stiffness VAS score compared to baseline for subjects under mexiletine (vs. a 5 median
change for placebo).

Figure 15: Median evolution of stiffness using the visual analogue score
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Figure 16 for mITT and Figure 17 for PP populations clearly show that mexiletine led to a
significant improvement of stiffness regardless of diagnostic and treatment sequence. The
individual stiffness VAS score for patients receiving placebo generally remained stable.

Figure 16: Stiffness VAS Score by Treatment Sequence, mITT (A = Mexiletine — Placebo, B =
Placebo — Mexiletine)

VAS: visual analog self-assessment scale; MC: myotonia congenita; PC: paramyotonia congenita, mITT: modified intention-
to-treat

Figure 17: Stiffness VAS Score by Treatment Sequence, PP (A= Mexiletine - Placebo, B:
Placebo — Mexiletine)

VAS: visual analog self-assessment scale: MC: mvotonia congenita: PC: paramvotonia congenita:

According to the mixed effect linear model, mexiletine treatment allowed a highly significant
stiffness improvement regardless of the subjects' diagnosis ([ l}). i.e. MC or PC. The
mixed effect linear model evidenced no carry-over effect (treatment sequence effect,
-). Therefore, the hypothesis of a carry-over effect was rejected and consequently the
data from the two periods were combined.

The model showed a significant effect of the treatment ([ ll]) and baseline value (I}
) in the mITT (Table 18). As the diagnosis-treatment interaction effect was not significant
(). the linear model was not computed by diagnosis.

Table 18: Mixed Effect Linear Model for the Stiffness VAS absolute Change from Baseline —
mITT Population

Diagnosis Parameter p-value
Total population | Diagnosis i
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Treatment

Period

Treatment-diagnosis interaction

Baseline value

The stiffness VAS scores, evaluated at baseline, at Day 4 and Day 7 before each dose
increase, and at Day 18, are depicted in Figure 18 and Figure 19 by treatment and treatment
sequence in the mITT population. For patients receiving mexiletine, the stiffness VAS scores
decreased as a function of time, while the stiffness VAS scores remained generally stable for

patients receiving placebo with patients achieving clinical benefit by Day 7 on the 400 mg
dose.

Figure 18: Stiffness VAS score as a Function of Time by Treatment and Treatment Sequence -
mITT population
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Figure 19: MEX-PLA: sequence mexiletine-placebo; PLA-MEX: sequence placebo-mexiletine

Descriptive analysis of the percentage of patients with an absolute VAS change from baseline
= 50 mm at Day 4, Day 7 and Day 18 in the mITT population found that at each time point, the
percentage of patients with an absolute VAS change from baseline = 50 mm was greater in
subjects receiving mexiletine than those receiving placebo (1). On Day 18, s and % of
the patients had an absolute VAS change from baseline = 50 mm in the mexiletine and placebo
treatments, respectively.

Long-term follow up data from MYOMEX from site 01 (Hobpital La Pitié Salpétriere Paris) (50)

In order to collect-long-term data on the patients treated at the lead investigator site 01 (Hépital
La Pitié Salpétriére Paris), informed consent had to be obtained as it was not stipulated in the
initial informed consent form that follow-up data collected after completion of the study would
be used for further investigation. The lead investigator could only follow up patients on their
site and not other sites. Out of the 12 patients enrolled at Site 01, informed consent was
collected in 8 subjects (32% of the total mITT study population). The reasons for not gathering
consent in the remaining 4 patients was that they could not be reached because they were
being treated at another site for three patients and as one of the patients died from an ear
nose and throat cancer.

During the follow-up visits, patients were asked about:
o their mexiletine dosing regimen

¢ the efficacy of the treatment using the visual analogue scale (VAS) stiffness score (0-
100 mm, with 0 mm = “no myotonia” and 100 mm = “most severe myotonia”), as during
the MYOMEX study, or using the patient’s impression on efficacy (0-100%, with 0% =
no efficacy, 100% = no symptoms at all)

o the safety of the treatment (reported adverse events)
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Mexiletine treatment was associated with a clear long-term benefit for all 8 patients, who
reported improved stiffness scores as determined on a VAS and/or perceived efficacy after
several years of treatment. All patients wished to continue their mexiletine treatment.

The stiffness scores reported for the 8 patients who had a mean follow up period of 48 months
(range 3 — 94 months) demonstrate that the reduction in stiffness scores achieved with
mexiletine at the end of the MYOMEX trial were least maintained (Figure 20) as there was a
further 7% reduction in the average in the VAS stiffness score at the last data point for each
patient at follow-up, compared to that recorded at the end of the original MYOMEX study
period versus baseline (50). The mean mexiletine hydrochloride dose at the time of the last
measurement was 400 mg daily (equivalent to 2 capsules of Namuscla 167mg).
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Figure 20: VAS scores on long-term follow up (mean 48 months) for 8 patients in the MYOMEX
study

Company evidence submission template for mexiletine (NaMuscla) for treating symptomatic
myotonia in adult patients with non-dystrophic myotonic disorders [ID1488]

© Lupin Healthcare (UK) Limited (2019). All rights reserved Page 72 of 195



Company evidence submission template for mexiletine (NaMuscla) for treating symptomatic
myotonia in adult patients with non-dystrophic myotonic disorders [ID1488]

© Lupin Healthcare (UK) Limited (2019). All rights reserved Page 73 of 195



Company evidence submission template for mexiletine (NaMuscla) for treating symptomatic
myotonia in adult patients with non-dystrophic myotonic disorders [ID1488]

© Lupin Healthcare (UK) Limited (2019). All rights reserved Page 74 of 195



Secondary efficacy endpoints

INQoL

After treatment with mexiletine, all the indicators of the QoL domains of INQoL improved, with
greatest impact observed in patient activity. The results for the INQoL scores are shown in
Figure 21 and Figure 22 show the changes in symptoms related to NDM and the impact on
daily living, respectively for all patients included in the study. Detailed results for the INQoL
scores before and after treatment for the mITT population are shown in Table 19 below.
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Figure 21: Scores for INQoL symptom subdomains before study initiation and in treatment and
no treatment arms of study (mITT)

Figure 22: Scores for INQoL impact of daily living domains before study initiation and in

treatment and no treatment arms of study (miITT)

Table 19: Individualized Neuromuscular Quality of Life (INQoL) Before and After Treatment —
mITT Population

Absolute values

Absolute changes from

baseline

Domain

Diagnosis

Before

treatment

Placebo

Mexiletine

Placebo

Mexiletine
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Weakness Total |Mean (SD)
(N=25)

Med

[range]

Locking Total (N=25|Mean (SD)

Med

[range]

Pain Total  |Mean (SD)
(N=25)

Med

[range]

Fatigue Total |Mean (SD)
(N=25)

Med

[range]

Activities Total |Mean (SD)
(N=25)

Med

[range]

Independence Total |Mean (SD)
(N=25)

Med

[range]

Social relationship Total  |Mean (SD)
(N=25)

Med

[range]

Emotions Total |Mean (SD)
(N=25)

Med

[range]

Body Total |Mean (SD)
image (N=25)

Med

[range]

Overall Total |Mean (SD)
quality of (N=25)

life

Med

[range]

Perceived treatment Total |Mean (SD)
effects (N=25)
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Med

[range]

]
i

Expected treatment Total |Mean (SD)
effects (N=25)

Med | NN I

[range]

L |
L
LI ___iIm
L |
. L

nlj

End of treatment period values were collected at Visit 3 (Day 18) and Visit 5 (Day 39).

The 4 main domains of the INQoL include symptoms (subdomains: weakness, locking, pain, and fatigue); life domains
(subdomains: activities, independence, social relationships, emotions, and body image); treatment effects (subdomains:
perceived treatment effects and expected treatment effects); and overall QoL, an aggregation of parts of the 5 subdomains
(activities, independence, social relationships, emotions, and body image). A score for ‘weakness, locking, pain and fatigue’ was
defined only if the patient reported this feeling in relation to his/her myotonia.

INQoL: individualized neuromuscular quality of life; Med: median; mITT: modified intention-to- treat; SD: standard deviation.

** N=24: Baseline value was missing for one patient

The mixed effect linear model showed a significant improvement in the total population
(treatment effect for each domain of the INQoL questionnaire, |l when patients were
on mexiletine (Table 20).

The mixed effect linear models showed, for the mITT population:

e A treatment effect for each domain of the INQoL questionnaire (-) except for
the expected treatment effect ([ )

¢ An effect of baseline values for all domains (_) except for muscular locking,
body image, perceived treatment effect and expected treatment effect

e A period effect for fatigue, overall quality of life, social relationship, emotions,
independence, and activities ()

These results suggest that mexiletine significantly improved the quality of life of the patients.

Table 20: Mixed Effect Linear Model for Each Domain of the Individualised Neuromuscular
Quality of Life Questionnaire (INQoL) — mITT Population

Domain Parameter p-value
Weakness Treatment -
Period [ ]
Baseline value | [N
Locking Treatment -
Period [ ]
Baseline value | |l
Pain Treatment -
Period [ ]
Baseline value | [N
Fatigue Treatment -
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Baseline value

Perceived treatment effect | Treatment
Period

Baseline value

Expected treatment effect | Treatment
Period

Baseline value

Period [
Baseline value | [N

Activities Treatment -
Period -
Baseline value -

Independence Treatment -
Period -
Baseline value | [N

Social relationship Treatment I
Period [
Baseline value | [N

Emotions Treatment -
Period [
Baseline value -

Body image Treatment -
Period -
Baseline value -

Overall quality of life Treatment -
Period [
I

|
I
I

|
I
I

Clinical Global Impression of Efficacy

Overall, mexiletine treatment was considered as efficient by both the patients (JJ%) and the
investigators (%) — see Error! Not a valid bookmark self-reference.. Patients clearly
preferred the mexiletine treatment period over the placebo period (1%, p=I ) and only
[l patients were not willing to continue mexiletine treatment after the study (including the one
who prematurely discontinued the study following an AE and one who did not consider the
treatment as efficient).

Table 21: Clinical Global Impression of Efficacy — mITT Population

Placebo | Mexiletine | McNemar,

p-value

CGl as judged by the investigators N=25 N=24
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Efficient | | Gz | T
Not efficient -i -
CGl as judged by the patients N=25 N=25
Efficient | | KGN | T
Not efficient -i -

Efficient = good or fair reported in the case report form
Not efficient = poor or none reported in the case report form

Mexiletine plasma concentrations after 18 days of treatment (200 mg three times a day) were
within the therapeutic range usually described for mexiletine (0.5 to 2.0 pg/mL). Mexiletine
was not detected in the plasma of any patient during the placebo period at any timepoint.
Before first mexiletine intake, plasma concentration was null or below the detection threshold
for all patients in both periods (V2 or V4 depending on the treatment sequence), regardless of
treatment sequence, meaning that the wash-out period was sufficient.

Clinical myotonia rating scale (CMS) scores

The severity and disability global scores before and after treatment are presented in The global
severity score after placebo showed little improvement whilst all patients treated with
mexiletine showed an improvement in their severity score (mean change Il for placebo vs.
B o mexiletine).

Similar observations can be made for the disability global score:

o After treatment with placebo, mean absolute change from baseline was - (SD .)
for the total population.

o After treatment with mexiletine, the mean absolute improvement was - (SD .) for
the total population.

Table 22. Note that the range for the global severity scores range between 0 and 104, with 0
corresponding to a normal situation in all items while the global disability scores range
between 0 and 27, with 0 corresponding to a normal situation in all items.

The global severity score after placebo showed little improvement whilst all patients treated
with mexiletine showed an improvement in their severity score (mean change [ for placebo
vs. [l for mexiletine).

Similar observations can be made for the disability global score:

o After treatment with placebo, mean absolute change from baseline was - (SD .)
for the total population.

o After treatment with mexiletine, the mean absolute improvement was - (SD .) for
the total population.

Company evidence submission template for mexiletine (NaMuscla) for treating symptomatic
myotonia in adult patients with non-dystrophic myotonic disorders [ID1488]

© Lupin Healthcare (UK) Limited (2019). All rights reserved Page 80 of 195



Table 22: Severity and Disability Global Scores Before and After Treatment — mITT Population

Absolute values Absolute changes
from V2
Items Before Placebo | Mexiletine | Placebo Mexiletine
treatment (V2)

Severity global | N . . . . .
score* Mean I I I I |
(SD) HE I

Med B I H |

[range] Il B BN |
Disability global | N 25 25 25 25 25
score** Mean B I B N e

(SD)

Med B N N | N |

[range]

End of treatment period values were collected at V3 and V5.

* Min-max range for global severity score is 0-104, with O corresponding to a normal situation in all items
** Min-max range for global disability score is 0-27, with 0 corresponding to a normal situation in all items
mITT: modified intention-to-treat population; SD: standard deviation

More patients reported a normal score of ‘0’ on the disability rating scale after treatment with
mexiletine compared to placebo, demonstrating that mexiletine improved patient’s ability to
undertake daily activities (Figure 23).

Fiqure 23: Proportion of patients reporting a score of 0 on the disability rating scale

Each domain was rated 0-4 with 0 = normal. NB. Few scores of 3 or 4 were observed

The decrease observed in the disability score for the total study population was significant
() ith no significant diagnosis-treatment interaction effect () (Table 23).
Therefore, mexiletine significantly decreased the disability score in the overall population.
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Table 23: Mixed Effect Linear Model for the CMS Severity and Disability Global Score — mITT

Population

Diagnosis

Parameter

CMS — Global Severity Score

Diagnosis

Treatment

Period

Treatment-diagnosis interaction

Baseline value

CMS - Global Disability Score

Diagnosis

Treatment

Period

Treatment-diagnosis interaction

Baseline value

2
<
=
c
®

Correlations between CMS, INQoL, and stiffness VAS scores assessed using the Spearman
coefficient are provided in Table 24.

The global score of severity was strongly correlated with the disability score ([ GczN).

the stiffness score ([ ) and the quality of life (). 't was also inversely
related to the perceived and expected treatment effects || | |G =nc G

respectively.

Similarly, the global score of disability was strongly correlated with the severity score (-, l
). ihc stiffness score (I, ) and moderately correlated with the quality of life

(. ). 't \vas also inversely related to the perceived and expected treatment effects

I B - B B respectively.

Table 24: Correlations between Clinical Myotonia Scale, Quality of Life, and Stiffness Scores
assessed using the Spearman Coefficient— mITT Population

Clinical Myotonia Scale INQoL
Stiffness
Severity Disability Perceived Expected
Quality score
global global treatment treatment
of life (VAS)
score score effect effect
Severity | | | - - |
global B BB I I
score [
Disability | | | | | |
global I Il B
score [
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Chair test

Chair test results are provided in Table 25 and Table 26 for the values collected in the mITT
population at baseline (V2) and after treatment, respectively. The chair test was performed at
baseline (V2) and at the end of each treatment period (V3 or V5). At baseline no marked
differences were observed between treatment sequences.

Table 25: : Chair Test Results at Baseline — mITT Population

Chair test (seconds)

Placebo-mexiletine | Mexiletine-placebo Total
N 13 12 25
Mean HE
Median (range) HEE B

The absolute values and the absolute change from baseline values of the chair test before
and after treatment in the mITT population are presented in Table 26. Overall, the change in
the time recorded for the chair test at the end of the treatment period was significantly higher
after mexiletine treatment (p (Wilcoxon signed-rank test) -). The time taken to perform
the chair test significantly improved at the end of the mexiletine treatment period compared to
placebo, regardless of the patients’ diagnosis. Median duration to stand up, turn around the
chair and sit down was around - seconds after placebo and around - seconds after
mexiletine.

Table 26: Chair Test Before and After Treatment — mITT Population

Chair test (seconds): Absolute Chair test (seconds): Absolute
values changes from V2
Before Placebo | Mexiletine Placebo Mexiletine
treatment (V2)
Mean HE I EE N
Total (SD)
(N=25) | Median I H I N | N
(range) I
p value* -7

*Wilcoxon signed-rank test p value

CMAP amplitude

In patients with MC, the mean CMAP amplitude decreased after the first short exercise but
returned to normal values after exercise cessation. At room temperature, the CMAP
amplitudes recovered with repeated exercise and approached normal values (warm-up
phenomenon) whereas after cold exposure, decrease in CMAP amplitudes remained more
pronounced (cold-aggravated myotonia). Overall, the decrease in CMAP amplitude was less
pronounced in subjects receiving mexiletine than in those receiving placebo. In patients with
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PMC, the expected patterns were observed, i.e. an aggravation of myotonia with repeated
exercises and with cold. Additionally, the decrease in CMAP amplitudes was less pronounced
in subjects receiving mexiletine than in those receiving placebo.

B.2.6.2 Statland et al (NCT00832000) (47)

It should be noted that unfortunately, up to 25% of outcome data for the IVR, nearly 50% for
some domains of the INQoL and around 10% of SF-36 data were missing, but it was not
reported how these missing data were interpreted.

Primary efficacy endpoint

Both treatment periods showed a significant improvement in stiffness as reported on the IVR
diary when patients were on mexiletine compared to placebo (Table 27).

As explained in Section B.2.3.1, treatment effect was estimated separately for each period.
Change in treatment effect in period 1 was highly significant (P <.001) at 2.53 for mexiletine
and 4.21 for placebo, a difference of —=1.68 (95% ClI, -2.66 to —0.706) and significant in period
2, 1.60 for mexiletine vs 5.27 for placebo (difference, —3.68; 95% CI, —3.85 to —0.139; P=.04).

Table 27: Mixed Model Results for IVR stiffness - Includes Mean Estimate Under Both
Treatments, the Difference of Treatments (Mexiletine Minus Placebo), Effect Size, and
Significance Level (47)

End Point No. of Mexiletine Placebo Treatment Effect P

Participant Effect Estimate size value

Interactive voice response

Stiffness, first | 57 253(1.80to | 4.21(3.40 |-1.68(-2.66to- |-1.36 <.001
period 3.17) to 5.20) 0.706)

Stiffness, 57 1.60(1.040r | 527 (4.44 | -3.68(-3.85t0 |-2.97 0.04
second period 2.20) to0 6.27) -0.139)

Secondary efficacy endpoints

The significant improvement seen in IVR stiffness was repeated in IVR assessment of pain,
weakness and tiredness with a treatment effect of -1.63 (-2.00 to -1.26), -1.26 (-1.67 to -0.861)
and -0.918 (-1.30 to -0.532), respectively (Table 28). Patients who received mexiletine showed
significant improvements in most other outcomes in the study, including patient-reported
outcomes, QOL scales, and quantitative measures of myotonia.
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Table 28: Mixed Model Results for IVR Pain, Weakness and Tiredness; Exercise and Needle
electromyography - Includes Mean Estimate Under Both Treatments, the Difference of
Treatments (Mexiletine Minus Placebo), Effect Size, and Significance Level

End Point No. of Mexiletine Placebo Treatment Effect P
Participant Effect size value
Estimate

Interactive voice response

Stiffness, first | 57 253(1.80to | 4.21(3.40 |-1.68(-2.66to- |-1.36 <.001

period 3.17) to 5.20) 0.706)

Stiffness, 57 1.60 (1.04to | 5.27 (4.44 | -3.68 (-3.85t0 | -2.97 0.04

second period 2.20) t0 6.27) -0.139)

Pain, overall 48 1.54 (0.924 3.17(2.43 | -1.63(-2.00to- | -1.36 <.001
to 2.13) to 3.93) 1.26)

Weakness, 44 1.96 (1.43to | 3.22(2.52 | -1.26(-1.67to- | -0.994 | <.001

overall 2.63) to 3.98) 0.861)

Tiredness, 49 29 (2.12to 3.82(3.03 | -0.918(-1.30to | -0.709 | <.001

overall 3.68) to 4.53) -0.532)

Exercise (% baseline)

Short, overall 56 83.1(77.5t0 | 78.6(71.9 | 4.54 (-0.680to | 0.347 .09
88.4) to 84.7) 9.75)

Prolonged, 56 81.8(76.8to | 80.1(74.7 | 1.69 (-3.34 to 0.134 .50

overall 87.0) to 86.4) 6.73)

Needle, electromyography

RADM, overall | 56 2.05(1.75t0 | 2.62(2.39 | -0.568 (-0.812 -0.947 | <.001
2.33) to 2.86) to -0.325)

RTA, overall 56 2.07 (1.73to | 2.54 (2.28 | -0.464(-0.6751to | -0.900 | <.001
2.37) to 2.76) -0.254)

The results of SF-36 showed variation across the dimension with regard to significance levels
(Table 29). The overall scores for physical function, role physical, bodily pain and social
function showed a significant improvement in addition to the physical composite score which
improved in the presence of mexiletine by 5.58 (mexiletine, 44.8 vs placebo, 39.2; difference,
5.58; 95% Cl, 3.44-7.72; P <.001).

Table 29: Mixed Model Results of SF-36 (47)

End Point No. of Mexiletine Placebo Treatment Effect P
Participant Effect size value
Estimate
SF-36
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Physical 57 42.8 (40.1to | 37.8 (34.9 | 5.00(2.81to .904 <.001
function, overall 46.1) to 41.3) 7.20)

Role physical, 57 46.5 (43.6to | 39.2(35.7 | 7.23(4.5510 1.07 <.001
overall 49.2) to0 42.6) 9.92)

Bodily pain, 57 49.8 (46.4to | 42.0(38.6 | 7.78 (5.08 to 1.14 <.001
overall 52.6) to 45.5) 10.5)

General health, | 57 45.5(41.9to0 | 44.5(41to | 0.977 (-0.659 | 0.240 .24
overall 48.7) 47.7) to 2.61)

Vitality, first 57 455 (41.1to | 43.7 (39.7 | 1.76 (-4.34to | 0.211 .57
period 49.6) to 48.1) 7.85)

Vitality, second | 57 51.9(48.1to | 40.0(35.1 | 11.9(-0.307 to | 1.43 .06
period 55.5) to 45.0) 20.5)

Social function, | 57 471 (44410 | 41.9(38.5 | 5.27 (2.69to 0.809 <.001
overall 49.8) to 44.9) 7.85)

Role emotional, | 57 46.2 (42.0to | 45.5(41.2 | 0.764 (-5.68 to | 0.102 .81
first period 50.3) t0 49.4) 7.21)

Role emotional, | 57 49.9 (46.2to0 | 39.1(33.5 | 10.8(-1.51t0 | 1.45 .09
second period 53.1) to 45.0) 21.6)

Mental health, 57 47.3 (43.6t0 | 47.3 (43.7 | 0.016 (-5.24 to | 0.00258 | .99
first period 51.0) to 50.6) 5.27)

Mental health, 57 53.3(50.2to | 44.4 (39.8 | 8.84 (-0.572to | 1.42 .07
second period 56.2) to 48.7) 18.2)

Physical 57 448 (41910 | 39.2(35.9 | 5.58(3.44to 1.04 <.001
composite, 47.4) to 41.9) 7.72)

overall

Mental 57 474 (440to | 47.7 (44.2 | -0.351 (-5.87 | -0.0539 | .90
composite, first 50.2) to 51.3) to 5.17)

period
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Mental 57 53.1 (50.3to | 42.7 (36.8 | 10.4(0.941t0 | 1.60 .03
composite, 55.8) to 48.3) 20.6)
second period

All dimensions in the INQOL questionnaire showed significant improvement in the presence
of mexiletine, with the exception of weakness, overall. The summary QoL score shows a
significant improvement (mexiletine, 14.0 vs placebo, 16.7; difference, —2.69; 95% CI, —4.07
to -1.30; P <.001), Table 30.

Table 30: Mixed Model Results for INQoL (47)

End Point No. of Mexiletine Placebo Treatment Effect P
Participants Effect size value
Estimate
INQOL
Weakness, overall | 35 457 (37.7 49.3 (41.7 | -3.56 (-9.54 -0.290 | .24
to 52.6) to 57.3) to 2.43)
Muscle locking, 43 40.0 (33.1 53.8 (46.4 | -13.7 (-20.4 | -0.888 | <.001
overall t0 46.7) to 61.1) to -7.03)
Pain, overall 32 39.9 (30.6 48.2(39.2 | -8.32(-13.8 | -0.782 | .004
to 49.0) to 57.1) to —2.87)
Fatigue, overall 35 48.4 (40.9 58.3 (50.6 | -9.96 (-17.0 | -0.678 | .007
to 56.6) to 66.0) to -2.93)
Activity, overall 51 34.2 (26.7 47.1(40.1 | -12.9(-18.3 | -0.950 | <.001
t0 43.0) to 55.5) to -7.43)
Independence, 51 17.8 (12.3 225(17.2 | -4.74 (-8.14 | -0.561 | .007
overall to 23.3) to 28.1) to -1.35)
Saocial relations, 51 18.9 (13.5 259(18.0 | -7.02(-13.4 | -0.440 | .03
overall to 24.5) to 35.2) to -0.671)
Emotions, overall | 51 27.7 (22.0 33.8(27.1 | -6.13 (-10.1 -0.619 | .003
to 34.4) to 41.5) to —2.15)
Body image, 51 242 (17.3 29.4 (22.0 | -5.27 (-10.4 | -0.408 | .05
overall to 31.0) to 36.5) to —-0.105)
QOL, overall 51 14.0 (11.6 16.7 (14.0 | —2.69 (-4.07 -0.780 | <.001
to 16.5) to 19.4) to -1.30)
Perceived 51 36.6 (27.1 21.7 (12.7 | 149 (743 to 0.797 <.001
treatment effect, to 45.8) to 31.1) 22.3)
overall
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Expected 51 36.1 (26.9 23.1(145 | 13.0 (4.18 to 0.585 | .005
treatment effect, to 47.0) to 33.6) 21.8)

overall

Table 31 shows significant improvements in all clinical assessments carried out in this clinical
trial. Mexiletine improved myotonia as measured on clinical examination by overall handgrip
times in seconds (mexiletine, 0.164 seconds vs placebo, 0.494 seconds; difference, —0.330;
95% ClI, -0.633 to -0.142; P<.001) and overall QMA hand-grip 90% to 5% relaxation times
(mexiletine, 0.321 seconds vs placebo, 0.429 seconds; difference, —0.109; 95% CI, -0.177 to
-0.0560; P <.001). Electrophysiological measures of myotonia showed a mixed response.
Mexiletine significantly improved the severity of graded myotonia on electromyography (right
abductor digiti minimi: difference, —0.568; 95% CI, —0.812 to —0.325; P < .001). There was no
statistically significant association with mexiletine and electrophysiological exercise testing.

Table 31: Mixed Model Results for clinical assessments (47)

End Point No. of Mexiletine Placebo Treatment Effect P
Participant Effect Estimate size value

Clinical assessment, overall, seconds

Eye 57 0.161 (0.0704 | 0.474 (0.261 | -0.313 (-0.602 | -0.888 | <.001

closure to 0.314) to 0.871) to —0.149)

Handgrip | 57 0.164 (0.0858 | 0.494 (0.281 | -0.330 (-0.633 | -0.748 | <.001

to 0.294) to 0.872) to -0.142)
QMA 54 0.321 (0.274 to | 0.429 (0.365 | -0.109 (-0.177 | -0.518 | <.001
handgrip 0.370) to 0.517) to -0.0560)

B.2.6.3 Stunnenberg et al (NCT02045667) (48)

Primary efficacy endpoint

The Bayesian analysis of the individual N-of-1 trial data showed the predefined clinically
meaningful effectiveness of mexiletine in 24 of the 27 patients (89%). This enabled the N-of-
1 trial to be stopped for these patients and treatment was continued in a normal clinical care
setting. Predefined clinical ineffectiveness was shown in 3 patients (11%) with Bayesian
analysis. Their individual N-of-1 trials were stopped and mexiletine treatment was
discontinued. These three non-responders were found to have an SCN4A genotype.

Bayesian-aggregated N-of-1 trials analysis showed a 100% posterior probability of reaching a
clinically meaningful difference for the NDM group overall and for the CLCN1 genotype
subgroup; this probability was 93% for the SCN4A genotype subgroup. In the total non-
dystrophic myotonia group, the median muscle stiffness score was 6.08 (interquartile range,
4.71-6.80) at baseline and was 2.50 (95% credible interval [Cl], 1.77-3.24) during the
mexiletine period and 5.56 (95% ClI, 4.73-6.39) during the placebo period — see Table 32
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where mean results are reported within genetic subgroup. This corresponded with a mean
reduction of IVR stiffness score of 3.06 (95% CI, 1.96 to 4.15) for the NDM group (n = 27),
3.84 (95% ClI, 2.52 to 5.16) for the CLNC1 genotype subgroup (n = 16), and 1.94 (95% ClI,
0.35 to 3.53) for the SCN4A genotype subgroup (n = 11).

Table 32: Primary and Secondary Outcome Measures - IVR measures for total population (N =

27) (48)

Outcome Baseline Placebo Mexiletine Treatment P-value
Measure Score, Mean Period, Period, Effect, Mean
(SD) Mean (SD) Mean (SD) (95% CI)
IVR score
Stiffness 5.65 (1.78) 5.55 (2.09) 2.42 (1.81) 3.12(2.46to | <.001
3.78)
Stiffness 6.45 (1.71) 6.46 (1.71) 2.60 (1.50) 3.82(3.10to | <.001
CLCN1 4.54)
Stiffness 4.34 (2.02) 4.22 (1.93) 2.16 (2.24) 1.89 (1.01to | .002
SCN4A 2.76)
Genotype x .004
treatment
interaction
Pain 1.95 (2.09) 2.08 (2.10) 1.37 (2.13) 0.70 (0.18to | .01
1.23)
Weakness 2.84 (2.54) 2.96 (2.75) 1.49 (1.66) 1.56 (1.05t0 | <.001
2.06)
Tiredness 4.28 (2.28) 3.65 (2.51) 2.41 (2.53) 1.27 (0.58to | .001
1.95)

The claim that mexiletine reduces myotonia with a meaningful difference (with >95%
probability) was already reached after aggregating results from the first 11 consecutive
patients with NDM. No significant randomisation order effect (P = .85) or period effect (P =
.22) were found.

Secondary efficacy endpoints

Results of the additional secondary outcomes based on frequentist analysis are presented in
Table 33. Secondary objective clinical and electrophysiological outcome measures that
showed a statistically significant (frequentist) treatment effect at NDM group level included the
SF-36 survey (Dutch version) physical and mental component scores, INQoL questionnaire
composite score, mean of handgrip and eyelid closure action myotonia bedside tests, walking
speed, handgrip dynamometry peak force, and the myotonic discharges grade on needle
electromyography.

Table 33: Secondary Outcome Measures - quality of life and handgrip measures for total
population (N = 27) (48)

Outcome Baseline Change Change Treatment Effect P-
Measure Score, Placebo Mexiletine (Placebo- value
Mean (SD)

Company evidence submission template for mexiletine (NaMuscla) for treating symptomatic
myotonia in adult patients with non-dystrophic myotonic disorders [ID1488]

© Lupin Healthcare (UK) Limited (2019). All rights reserved Page 89 of 195



Period, Period, Mean Mexiletine), Mean
Mean (SD) (SD) (95% CI)
HRQoL measure
SF-36 38.26 (7.81) | 1.04 (-0.60 8.66 (5.94 to 7.81 (4.72 t0 10.88) | <.001
Physical to 2.96) 11.38)
component
score
SF-36 Mental | 50.29 (9.67) | -1.85(-4.81 | 4.77 (0.67 to 6.78 (1.64 to 11.92) | .001
component to 1.11) 8.48)
score
INQoL 96.89 -7.22 (-14.5 | —21.44 (-30.90 | —14.22 (-24.71 to .01
composite (38.49) to —-0.29) to -11.95) -3.74)
score
Handgrip action myotonia
First attempt 3.33(5.00) | 0.46 (-0.30 -2.39 (-4.22to | -2.85(-5.28 to .02
to -1.23) -0.55) -0.42)
Fifth attempt 1.36 (1.25) | 0.28 (-0.43 -0.69 (-1.18to | -0.97 (-2.03 to .07
to 0.99) -0.19) 0.09)
Fifth attempt 0.93 (0.41) | -0.01(-0.21 | -0.30 (-0.42to | 0.04 (-1.11t0 1.19) | .95
CLCN1 t0 0.18) -0.18)
Fifth attempt 2.59 (3.00) |0.71(-1.17 -1.24 (-2.48to | -1.96 (-3.41 to .009
SCN4A to 2.60) -0.02) 0.51)
Genotype x .04
treatment
interaction
Mean 2.02 (2.33) |0.29 (-0.17 -1.14 (-1.95t0 | -1.44 (-2.66 to .02
to 0.76) -0.34) -0.22)

The INQoL composite score, though significant, was not as highly significant as the split
component scores of SF-36 suggesting a need to review the impact of other dimensions of
the measure in this study population. The timed tests presented in Table 34 varied in
significance across the number of attempts, however, mean attempts show significance with
regard to the reduction in time taken to carry out the activities whilst on mexiletine in
comparison to placebo.

Table 34: Secondary Outcome Measures - timed tests for total population (N =27) (48)

Outcome Baseline Placebo Mexiletine Treatment P-
Measure Score, Mean | Period, Mean Period, Mean Effect, Mean value
(SD) (SD) (SD) (95% CI)
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Eyelid closure action myotonia

First attempt 6.70 (7.38) -0.74 (-2.49 | -4.99 (-8.25t0 | -4.25(-8.45to .05
to 1.01) -1.73) -0.05)
Fifth attempt 2.24 (3.23) -0.44 (-1.24 | -1.39(-2.57to | -0.95(-2.25to 14
to 0.36) -0.21) 0.35)
Mean 3.50 (4.15) -043 (-1.24 | -2.54 (-4.15t0 | -2.11(-3.94 to .03
to 0.37) -0.93) -0.28)
Timed Up & Go
First attempt 10.10 (2.38) -0.15(-0.99 | -1.41(-1.96to | -1.25(-2.23to .01
to 0.68) -0.85) -0.28)
Fifth attempt 8.91 (1.52) 0.29 (-0.45to | -0.70 (-1.13to | —1.00 (-2.01 to .06
1.03) -0.27) 0.03)
Mean 9.51 (1.77) 0.07 (-0.67to | -1.05(-1.48t0 | -1.12(-2.07 to .02
0.01) -0.62) -0.18)
Handgrip dynamometry relaxation time (90%-5%)
First attempt 0.84 (1.81) -0.10 (-0.87 | -0.10(-0.22to | —0.02 (-0.86 to .96
to 0.67) 0.01) 0.82)
Fifth attempt 0.31(0.23) 0.00 (-0.12to | -0.02 (-0.07 to | —0.01 (-0.16 to .87
0.13) 0.03) 0.14)
Mean 0.48 (0.70) -0.07 (-0.33 | -0.05(-0.10to | —0.02 (-0.28 to 91
to 0.19) 0.00) 0.25)
Handgrip dynamometry peak force (Number)
First attempt 344.07 -7.81(-39.39 | 18.92 (-6.53to | 32.92 (-5.10to .09
(173.56) to 23.77) 44.37) 70.94)
Fifth attempt 321.41 6.15(-14.99 | 27.96 (5.27 to 24.08 (-5.22 to 10
(150.51) to 27.30) 50.65) 53.39)
Mean 336.85 -3.85(-25.84 | 29.90 (5.74 to 37.23 (10.19 to .009
(157.85) to 18.14) 54.05) 64.28)
Handgrip dynamometry transient paresis, %
First attempt 29.19 (27.65) | 069 (-7.68to | —2.4 (-11.55t0 | -3.7 (-15.10to 51
9.07) 6.75) 7.68)
Fifth attempt 20.30 (18.75) | 0.73 (-3.63to | —8.56 (-17.26 to | —12.25 (-22.04 .02
5.09) 0.14) to -2.47)
CLCN1 24.35(23.11) | 4.31(-1.32to | —18.75(-28.59 | —23.85(-32.45 <.001
9.94) to —8.91) to —15.24)
SCN4A 9.12 (10.33) -5.00 (-11.32 | 9.56 (1.24 to 13.71 (-1.96 to .02
to 1.32) 17.87) 25.47)
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Genotype x <.001

treatment

interaction

Mean 2411 (20.13) | -0.08 (-4.84 | -6.38(-10.81to | -7.34 (-13.45t0 | .02
to 4.68) -1.95) -1.24)

CLCN1 32.56 (22.35) | 1.53 (-5.70to | -11.26 (-16.83 | —12.37 (-18.35 <.001
8.75) to —-5.69) to -6.38)

SCN4A 8.10 (7.40) -2.64 (-8.50 | 2.31(0.10to 4.46 (-3.85t0 .28
to 3.22) 4.52) 12.76)

Genotype x .002

treatment

interaction

B.2.6.4 Suetterlin et al. 2015 (49)

Efficacy endpoints

This retrospective review of a large skeletal muscle channelopathy cohort (n=63) had a mean
length of follow-up of 4.8 years (range, 6 months to 17.8 years).

Efficacy was based on subjective patient report, documented by the clinician where the mean
effective daily dose of mexiletine across the study population was 416.7 mg. Twelve patients
were refractory to mexiletine treatment.

B.2.6.5 Conclusions — efficacy of mexiletine

Well conducted randomised clinical studies have demonstrated mexiletine’s efficacy and well
tolerated profile as an anti-myotonic intervention that and significantly improved myotonia,
pain, weakness and tiredness (1, 47, 48) and long-term use is supported with observational
data of up to 17.8 years of follow-up which in the context of a rare disease is unusual and
significant (49). Health-related quality life was consistently and significantly improved in the
disease specific instrument INQoL and also to some degree with SF-36. However, as
discussed in section 3a and 6f and Appendix B the SF-36 is not an appropriate quality of life
instrument to measure myotonia, and therefore unable to capture the full treatment benefits of
mexiletine. Accordingly, INQoL measures are mapped directly to EQ-5D in the health
economic evaluation.
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B.2.7  Subgroup analysis

No sub-group analyses are presented as per NICE scope.

B.2.8 Meta-analysis

A meta-analysis of the mexiletine trials was not considered feasible and any results would be
highly uncertain. See Section B.2.9 below for further details regarding the challenges in
conducting such analysis which apply equally to the mexiletine trials as well as the lamotrigine
trial considered for an indirect treatment comparison.

A summary of challenges of a meta-analysis for this indication are:

e Patients across studies differed in disease diagnosis, for example, patient population
in Statland et al did not have to be genetically confirmed NDM patients and the number
who had are not reported (47).

¢ Clinical exchangeability of the primary endpoints of stiffness for VAS and IVR used in
the mexiletine trials (see Appendix M).

¢ Clinical endpoints such as eyelid closure action myotonia and handgrip relaxation time
were not measured in MYOMEX and in the Statland trial a geometric mean for the
time was recorded. Additionally, these endpoints have a narrow focus that are not
necessarily descriptive of the impact of myotonia across all types of NDM. In the
assessment of these endpoints, there are potential issues such as interobserver
variability and selection of points for assessment (see Appendix M).

e Which version of the INQoL questionnaire was used — in MYOMEX it is version 1.2;
Statland et al version 1.0 and it is not reported in Stunnenberg et al. Different versions
have slightly different questions and the scores reported could be different. In addition,
Stunnenberg et al report only a composite score for INQoL and no results for the
domains.

e In the Statland trial, up to 25% of outcome data for the IVR, nearly 50% for some
domains of the INQoL and around 10% of SF-36 data were missing, but it was not
reported how these missing data were interpreted.

o |deally patient level data would have helped address some of the above issues and
the authors of the Statland and Stunnenberg trials were approached for patient level
data without success.
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B.2.9 Indirect and mixed treatment comparisons

B.2.9.1 Feasibility assessment for conducting an indirect or mixed treatment

assessment of mexiletine vs. lamotrigine

Lupin does not believe that lamotrigine is a relevant or appropriate comparator as specified in
the NICE Final Scope. Reasons for this are described in Decision Problem — Section B1.1.
and Section B.1.3.7. and it does not represent established use in the NHS.

A systematic literature review was conducted including lamotrigine as well as mexiletine to
identify any randomised controlled trials. As described in detail in Appendix D four trials were
found (three for mexiletine and one for lamotrigine). Table 35 lists the trials that were found.
The quality assessment of these studies are provided in Appendix D. Apart from the Andersen
(lamotrigine) trial (8), which has some concerns, the trials were well conducted. The patients
treated with lamotrigine were provided with mexiletine as escape medicine during the trial
while in the mexiletine trials no escape medication was allowed.

Table 35: Summary of the randomised controlled trials found from the SLR and used to assess
feasibility of performing an indirect or mixed treatment comparison

References of trial Mexiletine Lamotrigine Placebo
Andersen (2017) (8) Yes Yes
MYOMEX (2017) (1) Yes Yes
Statland (2012) (47) Yes Yes
Stunnenberg (2018) (48) Yes Yes

The authors of the lamotrigine trial and also the other mexiletine trials (Statland et al, and
Stunnenberg et al) were contacted to see if patient level data could be obtained to support
any potential ITC without success. Therefore, only Lupin’s own trial (MYOMEX) has patient
level data available.

A feasibility analysis was undertaken to assess the possibility of conducting an indirect or
mixed treatment comparison of mexiletine versus lamotrigine. Lupin also consulted with
clinical experts regarding the trial endpoints and their exchangeability (Appendix M).

A summary of the baseline demographics and disease characteristics across these studies
are presented in Table 36. The trial populations are broadly similar in terms of age and all
required genetic confirmation of NDM in the inclusion criteria apart from the Statland trial. In
the Statland trial, the inclusion criteria stated eligible patients could have genetically confirmed
NDMs, or clinical features of NDMs but negative myotonic dystrophy DNA testing. This could
introduce some uncertainty that all the patients recruited into the trial definitely had NDM.
Based on the VAS scales used in the mexiletine trials the Statland population may have been
a milder population compared to the one recruited by Stunnenberg et al. but this is difficult to
fully determine in the absence of patient level data and also from the fact that there were
missing data from the Statland et al trial and slightly different inclusion criteria. MYOMEX also
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used a VAS where patients marked between 0-100 mm the level of stiffness whilst in the other
two mexiletine trials patients used an interactive voice response (IVR) diary to report stiffness

(1=minimal to 9=worst ever experienced).

Table 36: Trial, Baseline Demographic and Disease Characteristics

Characteristic Andersen MYOMEX Statland Stunnenberg
2017(8) 2017(1) 2012(47) 2018(48)
Trial design type Double blind, Double blind, Double blind, Double blind,

cross-over RCT

cross-over RCT

cross-over RCT

cross-over RCT?

Study treatments Lamotrigine Mexiletine Mexiletine Mexiletine

600mg/day 600mg/day 600mg/day
Placebo Placebo Placebo Placebo

Treatment duration 8 weeks 18 days 4 weeks 4 weeks

Trial conduct period 2013-2015 2011-2014 2008-2011 2014-2015

Countries Denmark France USA, Canada, Netherlands

UK, Italy

Number of patients 26 25 59 27

analysed

Patient level data N Y N Y?2

available?

Genetically confirmed Y Y Y/N?® Y

NDM

Efficacy subgroups None MC/PC None Genotype

Age (years)' 45 43 43 43

Male (%) 61 ] 56 738

BMI (kg/m?)1 28 ] NR NR

MC (%) 54 | NR NR

PC (%) 46 ] NR NR

Stiffness assessment MBS (0-5) VAS (0-100) VAS (0-9) VAS (0-9)

type*

Baseline stiffness® 3.2(1.2) ) 4.26 (2.71) 6.65 (1.78)
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Eyelid closure action 4.8 NR 0.497 3.50
myotonia (s)

Hand grip relaxation 4.3 NR 0.86" 2.02
time (s)’

"Mean/median. 2IPD available for limited baseline and primary endpoint (mean daily stiffness severity score). 3Aggregate N-of-1
design, multiple period per patient. “Patient self-reported. Mean(SD). “Geometric mean. 8Incorreclty reported as 22% in the
abstract of the publication. ® Inclusion criteria stated patients could have genetically confirmed NDMs, or had clinical features of
NDMs but negative myotonic dystrophy DNA testing

Table 37 lists all the outcomes measures across all relevant trials.
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Table 37: Outcome measures across trials for indirect comparison feasibility analysis

scale (examination of patient) and disability scale (patient’s view of disability

in activities of daily living)

Outcome Measures Outcome | Andersen | MYOMEX Statland Stunnenberg
(2017)(8) (2017)(1) | (2012)(47) (2018)(48)

STIFFNESS
Score of stiffness severity on a self-assessment scale (100 mm VAS) Primary X
Patient-reported Stiffness on the interactive voice response (IVR) diary Primary X X
(experience in last 24 hours recorded daily, on a scale of 1 to 9)
Myotonia Behaviour Scale (MBS), change from baseline Primary X
PAIN
Patient Reported Pain on the IVR diary (experience in last 24 hours recorded | Secondary X X
daily)
WEAKNESS
Patient Reported Weakness on the IVR (experience in last 24 hours Secondary X X
recorded daily)
TIREDNESS
Patient Reported Tiredness on the IVR (experience in last 24 hours recorded | Secondary X X
daily)
DISEASE SEVERITY
Clinical Myotonia Scale (CMS) comprising 2 sections: myotonia severity Secondary X
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Clinical Global Impression (CGl) efficacy index Secondary X

Average in use of mexiletine as escape medicine* Secondary X

CLINICAL MYOTONIA OF THE EYE

Eyelid muscle relaxation time after 5 secs maximal contraction (repeated 5x) | Secondary X X X

CLINICAL MYOTONIA OF THE HAND

Hand Grip relaxation time after 5 seconds maximal contraction (repeated 5x) | Secondary X X X

- dynamometry, electrophysiological tests

CLINICAL MYOTONIA OF THE LEG

TUG-test (time up and go) 10 minutes of rest in the chair, walk 3m and then Secondary X X

return to sitting

14-step-stair-test, walk up 14 stairs and return to base Secondary X

Electromyography (EMG)

Electromyography (EMG) — myotonic discharge grading performed in left Secondary X X
rectus femoris muscle at rest (10 insertions, with 30 seconds of evaluation

per insertion)

GENERAL TIMED EXERCISE TESTS

Compound Motor Action Potentials (CMAP) after short exercise test Secondary X X X
Compound Motor Action Potentials (CMAP) after long exercise test Secondary X X
Chair test: time needed to stand up from a chair, walk around it and sit down | Secondary X

again

Company evidence submission template for mexiletine (NaMuscla) for treating symptomatic myotonia in adult patients with non-dystrophic
myotonic disorders [ID1488]

© Lupin Healthcare (UK) Limited (2019). All rights reserved Page 98 of 195



HEALTH RELATED QUALITY OF LIFE

INQoL score Secondary X X X

SF-36 (mental and physical components) Secondary X X X
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As can be seen from Table 37 above there are very few endpoints which have been used in
the both the lamotrigine and mexiletine trials. The following outcomes were assessed in the
lamotrigine trial and at least one of the mexiletine trials:

o Stiffness
o Clinical measures of myotonia of the eye, hand or leg
e Health related quality of life (HRQoL), namely SF-36

All were examined to see if they could form a clinically meaningful ITC, in particular the
measures of stiffness and HRQoL that were used in the lamotrigine and mexiletine studies.

Measurement of stiffness

Three different measures of stiffness were used across the trials:
e The lamotrigine trial used the myotonia behaviour scale (MBS),
¢ MYOMEX used a VAS (0-100 mm)

¢ The Statland and Stunnenberg studies used an interactive voice response (IVR) diary
(1=minimal to 9=worst ever experienced).

The Behaviour Rating Scale originally developed as pain measurement instrument (54), and
was modified by Hammeren et al (55) in a study of six NDM patients. The MBS comprises of
the following questions on a scale of 0 to 5 (Table 38).

Table 38: Myotonia Behaviour Scale (MBS)

Score Description

0 No stiffness

1 Some stiffness exists, which can be ignored

2 Some stiffness exists, which can be ignored at times, but doesn’t impair

daily activities

3 Stiffness exists, which demands a higher level of mental awareness when

performing some duties and activities

4 Severe stiffness exists, which impairs every duty and activity

Incapacitating stiffness exists, which demands constant moving not to be

totally locked up, with regard to movement

Clinical experts were consulted regarding the possible clinical interchangeability of the MBS
and VAS/IVR scales. All stated that the MBS was different to the VAS/IVR as it not only
measured stiffness but also impact on function. Some also noted the scale had been
developed in a very small study and had not been validated, see Appendix M.
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Some experts also commented that the VAS and the IVR may not be wholly interchangeable
either as it might depend on how the question was asked of participants; there could also be
differences in that the VAS requires a line to be drawn between 0 and 100 mm whilst the IVR
patients were asked to provide a score between 1 and 9. It should also be noted that there is
no explanation provided for the existence of missing data in the Statland study (47).

Therefore, it was concluded that it would not be appropriate to conduct ITC of this outcome
given the variability in the measures used to assess stiffness.

Clinical myotonia tests

The following tests were used in the lamotrigine trial and also on one or two of the mexiletine
trials.

¢ Eyelid muscle relaxation time after 5 secs maximal contraction (repeated 5x)

o TUG-test (time up and go) 10 minutes of rest in the chair, walk 3m and then return to
sitting

e Hand Grip relaxation time after 5 seconds maximal contraction (repeated 5x) -

dynamometry, electrophysiological tests

Clinical experts consulted by Lupin, see Appendix M, stated such measures were used in the
clinical diagnosis of myotonia such as the eyelid and hand-grip relaxation time but there would
be issues in accurately determining the clinical effectiveness of a particular treatment and
interpreting the results for the following reasons:

e Lack of a consensus on minimally clinically important difference for the tests
e Lack of precision
o Observer bias

» Impacted by observer reaction time and their judgement of fully open
hands and stretched fingers/eyes; this is particularly difficult in the least
affected patients who might be able to open their eyes or hands quite
quickly

= Times recorded for eyelid myotonia could be quite different according
to the NDM genotype

o Patient expectation bias

= Patients slowing down opening their eyes because they misunderstood
the doctor’s instructions

o Instrument used

= How the time taken to open the eyes was recorded might impact the
results — The Statland trial and the lamotrigine trial reported that a
stopwatch was used to record the time, but the lamotrigine trial did not
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state how this was done. The use of a stopwatch itself can be subject
to variability.

Hammaren et al (55) report that normal values of TUG are not definitely set and they differ
between investigators. The TUG can also be dependent on the height of the chair (neither the
Andersen nor Stunnenberg trials where this test was used report the height of the chair used).

Therefore, it was concluded that it would not be appropriate to conduct an ITC of this outcome
given the issues described above.

HRQoL instruments

The SF-36 was used in the lamotrigine trial and also two mexiletine trials. Both the Statland
and Stunnenberg mexiletine trials reported the SF-36 physical and composite scores with
Statland also reporting individual domains. However, compared to INQoL, SF-36 is not
considered an appropriate tool for the assessment of quality of life in NDM patients (15, 36).

It should be noted that unfortunately in the Statland et al trial, up to 25% of outcome data for
the IVR, nearly 50% for some domains of the INQoL and around 10% of SF-36 data were
missing, but it was not reported how these missing data were interpreted. This makes it difficult
to assess impact of mexiletine on QoL in the Statland study.

The lamotrigine trial appears to have only reported an overall score for the SF-36. The
lamotrigine trial reported that the SF-36 overall health status in patients was 65+18 at baseline
but the authors also stated that normal health, measured by SF-36, is defined as 50 which
either means the population had very mild disease or it has not been reported correctly.

We note that the developers of the SF-36 (56) state that “The components analyses showed
that there are two distinct concepts measured by the SF-36 — a physical dimension and a
mental dimension. Therefore, it is not appropriate to try and come up with one overall score;
thus, instead the two summary scores are used”.

Furthermore, in a systematic review, Lins et al (57) identified at least nine different ways of
calculating a SF-36 Total Score and concluded that calculating a SF-36 Total/Global/Overall
Score is a measurement bias (a systematic error) that can lead to a measure with poor validity.
Therefore, the use of an overall score in the lamotrigine trial is considered inappropriate as
well as there being insufficient data to inform a meaningful ITC for this outcome. A complete
list of the what was reported by each trial is shown in Appendix D.

Conclusion

An ITC/MTC of the lamotrigine trial versus any of the mexiletine trials is not possible and
lamotrigine is not established use in the NHS.
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B.2.9.1 Uncertainties in the indirect and mixed treatment comparisons

Not applicable.

B.2.10 Adverse reactions

B.2.10.1 MYOMEX Study (NCT02336477) (1)

In MYOMEX, 25 patients received at least one dose of mexiletine (safety population). The
mean mexiletine treatment duration was 19.0 days (SD 2.4 days), representing an exposure
of 1.4 patient-years (1). In MYOMEX, 25 patients received at least one dose of mexiletine
(safety population). The mean mexiletine treatment duration was 19.0 days (SD 2.4 days),
representing an exposure of 1.4 patient-years (1).

No patient withdrew due to intolerable increase in myotonia severity. Only one patient (4.0%
of the total population) prematurely discontinued the study medication following occurrence of
an adverse event (1).

The severity of the majority of adverse events was [JJ% mild and J§% moderate experienced
by the participants receiving mexiletine. Only one adverse event in the mexiletine group was
deemed to be severe (tachycardia), who discontinued treatment. The most frequent treatment-
related adverse events were upper abdominal pain, vertigo and insomnia. While mexiletine
may induce an arrhythmia or accentuate a pre-existing arrhythmia, no marked variations in
ECG parameters were observed between baseline and the end of the treatment period when
tested on NDM patients. An overview of adverse events are reported in Table 39 (1).

Table 39: Overview of adverse events in the safety population (1)

Placebo Mexiletine Total
(N = 25) (N = 25) (N=25)
Ev Patient Ev Patient (%) | Ev | Patient (%)
(%)

Total | Any AEs H I N N N
Related AE I TN N I b
Severe AE | | T | 1 N
Serious AE I I I I I I
Death | | | | | |
AE requiring concomitant I - I -T-
medication

N = Number of patients

Patient = Number of patients with at least one AE
% = Percentage of patients with at least one AE
Ev= Number of events

In the MYOMEX study the most frequently reported events (JJll patients) during mexiletine
treatment which were considered as related to mexiletine were abdominal upper pain (-
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patients), nausea (] patients), and insomnia (il patients). Tachycardia in a context of
anxiety led to mexiletine discontinuation in one patient. Abnormal ECG findings were reported
for - patients but were not considered by the investigator or cardiologist as a
contraindication to initiate/continue mexiletine. No significant variations were observed in 12-
lead ECG parameters or in the portable ECG device parameters between baseline and the
end of the treatment period, either with placebo or mexiletine. No other safety signals were
observed and overall, investigators as well as patients considered mexiletine tolerability as

good.

Table 40: Adverse events by SOC and PT — SAF

Mexiletine
(N = 25)

Total
(N=25)

Ev | Patient

Ev

Patient
(%)

Ev

TOTAL POPULATION

W |

Patient (%)

INFECTIONS AND INFESTATIONS

Rhinitis

Nasopharyngitis

Gastroenteritis

Influenza

Sinusitis

NERVOUS SYSTEM DISORDERS

Headache

Radicular pain

Somnolence

Paraesthesia

Tremor

GASTROINTESTINAL DISORDERS

Abdominal pain

Nausea

Abdominal pain upper

Diarrhoea

GENERAL DISORDERS AND

ADMINISTRATION SITE CONDITIONS

s e s e s s o e

Fatigue

1
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Chest pain

Asthenia

Chest discomfort

Malaise

BLOOD AND LYMPHATIC SYSTEM
DISORDERS

Lymphadenopathy

RESPIRATORY, THORACIC AND
MEDIASTINAL DISORDERS

Dyspnoea

SKIN AND SUBCUTANEOUS TISSUE
DISORDERS

Eczema

Acne

CARDIAC DISORDERS

Tachycardia

EAR AND LABYRINTH DISORDERS

Vertigo

EYE DISORDERS

Vision blurred

INJURY, POISONING AND PROCEDURAL
COMPLICATIONS

Fall

MUSCOSKELETAL AND CONNECTIVE
TISSUE DISORDERS

Muscle contracture

-

Pain in extremity

PSYCHIATRIC DISORDERS

Anxiety

Insomnia

REPRODUCTIVE SYSTEM AND BREAST
DISORDERS

Dysmenorrhea

- -

VASCULAR DISORDERS

Flushing

Hypotension

smmn mmmme MR EEEees oo o e

N = Number of patients

Patient = Number of patients with at least one AE
% = Percentage of patients with at least one AE
Ev= Number of events
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Table 41: Drug-related adverse events by SOC and PT — SAF

Total

q

Gastrointestinal Disorders

Abdominal Pain

Nausea

Abdominal Pain Upper

General Disorders And Administration Site

Conditions

Fatigue

Chest Pain

Asthenia

Chest Discomfort

Malaise

Nervous System Disorders

Headache

Somnolence

Paraesthesia

Respiratory, Thoracic And Mediastinal

Disorders

Dyspnoea

Cardiac Disorders

Tachycardia

Ear And Labyrinth Disorders

Vertigo

Eye Disorders

Vision Blurred

Musculoskeletal And Connective Tissue

Disorders

== meem=————-- ===—--

Pain In Extremity

Psychiatric Disorders

Insomnia

Skin And Subcutaneous Tissue Disorders

Acne

Vascular Disorders

i ol fipdn e

SUTRITTCR ORI

e

EEEEEEECNCECEEEEECENCEEEE

-—----
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Flushing I -
Hypotension I -

N = Number of patients

Patient = Number of patients with at least one AE
% = Percentage of patients with at least one AE
Ev= Number of events

B.2.10.2 Statland et al NCT00832000 (47)

In this phase Il, double-blind, placebo-controlled crossover study, 58 patients received at least
one dose of mexiletine. Overall, mexiletine was well tolerated. There was one serious adverse
event determined to be not study-related (narcotic withdrawal). The most common adverse
event was gastrointestinal in nine participants receiving mexiletine and one receiving placebo.
There were two reported cardiac adverse events both found incidentally on electrocardiogram
at the end of week 4: one patient had bradycardia (mexiletine) that resolved on follow-up
electrocardiogram; the other had premature ventricular complexes (placebo). Neither
necessitated stopping the study. All the reported adverse events are listed in Table 42 (47).

Table 42: Reported adverse events in clinical trial of mexiletine in sodium channel and
chloride channel mutations (47)

Category Mexiletine Placebo
Cardiac 1 1
Constitutional 3 0
Dermatology/Skin 1 2
Gastrointestinal 9 1
Infection 1 3
Lymphatics 0 1
Musculoskeletal/Soft Tissue 0 2
Neurologic 5 1
Pain 4 0
Total 24 11

B.2.10.3 Stunnenberg et al NCT02045667 (48)

In this series of aggregated, double-blind, randomised, placebo-controlled N-of-1 trials,
performed in a single academic referral centre, the most common adverse event was
gastrointestinal discomfort [21 mexiletine (70%), 1 placebo (3%)]. These symptoms were
controlled in most patients with lifestyle advice. All 24 mexiletine responders continued
mexiletine treatment during the follow-up period that was completed on September 10, 2016
(range, 18-31 months), without adverse events that occasioned discontinuation.

One serious adverse event was reported during mexiletine treatment; with one patient

developing an allergic skin reaction (3%) resulting in treatment discontinuation.
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No clinically relevant electrocardiographic rhythm abnormalities or cardiac conduction interval
changes were observed during the course of the trial.

B.2.10.4 Suetterlin et al., 2015 (49)

In this retrospective review of 63 patients treated for 6 months or greater with mexiletine, a
total of 33 of 63 patients (52.4%) reported 1 or more adverse events. Sixteen of the 23 patients
(69.6%) who reported dyspepsia required dyspeptic therapy, despite which four stopped
taking mexiletine. Eight of 11 patients (72.7%) who stopped mexiletine previously because of
inefficacy or intolerable adverse events found it effective and tolerable on retrial.

No serious adverse events were reported. Further, paired assessment of ECG parameters
while not taking mexiletine and at the highest dose at which an ECG was recorded for each
individual revealed no significant change in heart rate (71 beats per minute vs 71 beats per
minute; p=0.97), PR interval (154 milliseconds vs 166 milliseconds; p=0.23), QRS duration
(89 milliseconds vs 89 milliseconds; p=0.52), automatically calculated QTc (406 milliseconds
vs 405 milliseconds; p=0.88), or manually calculated QTc (386 milliseconds vs 392
milliseconds; p=0.30). All 16 patients referred to cardiology because of cardiac concern were
advised it was safe to start or continue mexiletine.

The authors concluded that the absence of any significant change in ECG parameters or
serious adverse events within a total of 302.4 years of patient follow-up demonstrates the
long-term safety of mexiletine and suggests that frequent routine ECG monitoring of patients
on maintenance dose may not be necessary.

B.2.10.5 Post-marketing safety

As mexiletine has been approved since 1975 as an antiarrhythmic and since 2010 in France
for the symptomatic treatment of myotonic disorders, periodic safety update reports (PSURS)
provide long-term safety information supporting the use of mexiletine for the treatment of
chronic conditions. Safety data presented in this section are based on:

Four PSURs (2010-2012) related to the approved indication in myotonic syndromes in France
(58-61)

One French PSUR for the period between the withdrawal of mexiletine (2008) and its approval
in the myotonia indication (2010), during which time Boehringer Ingelheim France provided
mexiletine for an off-label indication with no alternative available therapy (myotonia) (62)

One international PSUR (2005-2008) related to the antiarrhythmic indications and covering
the last period (2005—-2008) before mexiletine production ended (63)

Following the approval in 2010 of mexiletine for the symptomatic treatment of myotonic
disorders in France, four PSURs have summarised the long-term safety and tolerability of
mexiletine (Mexiletine hydrochloride AP-HP 200 mg capsules) in patients with myotonic
disorders (58-61).
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Between November 2010 and October 2012, 18 treatment-related adverse events were
reported over 2 years of treatment with mexiletine in France, including the MYOMEX study
(15 treatment-related adverse events). Treatment-related adverse events reported outside of
the MYOMEX study were drug exposure during pregnancy and foetal exposure during
pregnancy (59-61).

In addition to the 25 patients treated in the MYOMEX study, a mean number of 372 patients
with myotonic disorders were treated with mexiletine (based on a posology of two capsules
per day, with 407,300 capsule units for treatment over the period). During the period covered
by these PSURSs, there were no reported serious adverse events, no dose maodifications and
no modifications of the formulation for safety reasons (58-61).

The analysis of safety data collected between 2010 and 2012 did not reveal evidence of any
new safety issues with the use of mexiletine in France. As such, the benefit-risk profile was
considered favourable (58-61).

Between 2008 and 2010, mexiletine (Mexitil®, mexiletine hydrochloride 200 mg capsules) was
imported by Boehringer Ingelheim France for off-label usage by French patients with myotonic
disorders, while a long-term solution was investigated. During this period, total exposure to
mexiletine was 285.1 patient-years. Three health-professional confirmed cases were reported
in patients with myotonia, two of which (in the same patient) were serious (62):

¢ Malaise without prodrome and syncope in a 19-year old female patient treated with
mexiletine for myotonia

o Dyspnoea on exercise in a 20-year old female patient, requiring hospitalisation, about
40 days after the start of mexiletine for myotonia. Mexiletine was discontinued and the
patient recovered. Co-suspect drugs included metoprolol, desloratadine and
hydroxyzine

o The third case was a non-serious occurrence of somnolence in a 20-year old male
patient (63). Somnolence was also reported in the MYOMEX study and is listed as a
common adverse drug reaction (ADR) in the mexiletine summary of product
characteristics (1, 39).

Pre-2008

The last international PSUR published by Boehringer Ingelheim covered the period 2005—
2008 and was related to the use of mexiletine (Mexitil®, mexiletine hydrochloride 200 mg
capsules) in cardiac indications. During this period, exposure to mexiletine was approximately
7,740 patient-years in clinical trials and 486,077 patient-years in clinical practice (62).

During the PSUR period, the total number of health-professional confirmed cases was 258
and the total number of adverse drug reactions was 411 (Table 43) (62). During this period,
no new issues or safety concerns were identified. Of the 258 cases, there were two health-
professional confirmed case reports classified as off-label use in patients with myotonia,
neither of which was serious. One case was the occurrence of nausea, vomiting, constipation
and confusion requiring discontinuation of mexiletine in a 42-year old male patient, treated
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with mexiletine (200 mg TDS) for paramyotonia congenita. The second non-serious case was
diffuse mild dysesthesia in a 48-year old female patient while on treatment with mexiletine
(Mexitil®, mexiletine hydrochloride 200 mg) for Becker myotonia congenita (62).

Table 43: Health-professional confirmed case reports and ADRs (PSUR 2005-2008) Boehringer
Ingelheim. Periodic safety update report. Mexitil. October 2005-October 2008

Cases n
Health-professional confirmed case reports 258
Serious 110
Non-serious 148
Fatal 13
ADRs 411
Serious 178
Non-serious 178
Seriousness not reported 55
ADRs: adverse drug reactions; PSUR: periodic safety update report

Post-launch of NaMuscla (December 2018 onwards)

Safety data are now available since the marketing authorisation of NaMuscla for NDM for the
period 18 December 2018 to 17 June 2019 (64). No new risk has been identified during the
review period. The signals of drug interaction between sacubitril/valsartan and mexiletine
causing proarrhythmogenic effect, fatal Drug Reaction and Eosinophilia with Systemic
Symptoms (DRESS), fatal Pulmonary fibrosis were identified, which will be subject for close
monitoring and discussion in future PSUR. In all cases mexiletine had been prescribed for a
cardiac indication rather than for NDM.

B.2.10.6 Conclusions — safety and tolerability of mexiletine

Mexiletine has been approved initially for ventricular arrhythmia since 1975 in a similar
posology as for the treatment of myotonia and is still in use in countries like US, Canada and
Japan for this indication. Thus, there are extensive post-marketing safety data available from
its past and current use for the treatment of arrhythmia spanning several thousand patient-
years. In addition to this, there is post-marketing safety data available from its use in the
treatment of myotonic disorders from France where the drug is approved for the symptomatic
treatment of myotonic disorders since 2010.

In randomised controlled trials of mexiletine for the treatment of NDM, mexiletine was found
to be well tolerated, with gastrointestinal discomfort being the most common adverse event.
There were no treatment-related serious adverse events. Post-marketing safety data are also
available, covering the periods 2008-2012 (myotonia indication) and 2005-2008 (mostly
cardiac indications) and since the launch of NaMuscla. The analysis of post-marketing safety

data did not reveal evidence of any new safety issues with the use of mexiletine in myotonic
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disorders (58-61, 63, 64). Thus, there is substantial safety data for a medicine being assessed
in such a rare disease.

B.2.11 Ongoing studies

There are no known ongoing studies. However, Lupin continues to collate clinical and patient
opinion of the impact of mexiletine in the treatment of NDM patients.

B.2.12 Innovation

NaMuscla is the first licensed medicine for NDM that brings access for patients to a highly
effective treatment which can dramatically improve HRQoL. From recent market research (3)
out of eight neuromuscular centres in England & Wales, responsible for circa 393 patients with
NDM, six centres strongly agreed or agreed that mexiletine was an innovation in the treatment
of NDM (Figure 24). These 6 centres collectively accounted for 93% of the patients who were
currently being treated.

Figure 24: Mexiletine as an innovation in the management of NDM (3)

mexiletine considered an innovation in its potential to make a significant
impact on the management of non-dystrophic myotonia

W Strongly agree 2

M Agree 4

Number of centres Neither agree nor disagree 1
M Disagree 1

M Strongly disagree 0

Mexiletine is an established first choice treatment for NDM. For many patients, treatment with
mexiletine is transformational and effectively a step-change in their life. Many patients may
prefer to try and manage their condition themselves, avoiding trigger factors such as cold,
stressful situations (e.g. presenting at meetings), anxiety about going to new places where
may need to walk up or down stairs or avoiding such places where there may be many stairs.
stressful situations. Feedback from interviews with clinical experts indicate that patients
express the view that once they have tried mexiletine they wished they had taken it sooner
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(Appendix M). Conversely, patients who have been on mexiletine but stop due to a lack of
access to mexiletine supply, notice a significant difference after stopping mexiletine and then
re-starting it (Appendix M).

A patient survey (MyoPath) has highlighted the dramatic impact mexiletine had on symptoms
and how their condition greatly worsened as a result of not being treated with mexiletine (27).
Unlike the UK, most countries in Europe have not had the ability to obtain mexiletine via
importation. Despite this patients have experience difficulties in obtaining special imported
mexiletine due to supply disruption and shortages (see Appendix L and (27)). NaMuscla offers
offer a guaranteed supply of mexiletine through usual channels of supply in the UK. The pan-
European MyoPath survey found that the ability to access mexiletine ‘drastically’ or
‘substantially’ reduced frequency of falling in 77% of patients and disruption in mexiletine
treatment harmed 85% of patients (27, 38). Another survey found that 26.9% of patients found
it hard to find employment that accommodates issues caused by stiffness and 65.4% having
anxiety related to negative experiences (falling, shaming, bullying) (2). Patient interviews
found that because of restrictions in their condition patients lead a more sedentary lifestyle
(Appendix L) which could potentially have wider public health issues.

In the MyoPath survey respondents reported a significant or drastic improvement in the
following as a result of mexiletine:

o 72% of patients in the ability to work

e 75% in ability to exercise or play sports

¢ 85% in overall mobility (e.g. leaving house or taking public transport)
e 82% ability to drive car

o 80% ability to take care of my child

o 77% ability to socialise and communicate with others (e.g. speaking in public, shaking
hands)

o 66% ability to do tasks independently (e.g. dress, brush hair, brush teeth, tie shoes,
feed myself)

¢  91% emotional well-being

As NDM is a hereditary condition some patients decide never to have children for the fear of
passing on a condition which may severely affect the quality of life (Appendix L), so this will
be an aspect that is not captured in the QALY.

Thus, the availability of licensed mexiletine (NaMuscla) brings assurance for patients to obtain
a highly effective treatment. The psychological and social impact of NDM itself should not be
underestimated and the availability of clinically effective treatment for NDM together with the
assurance of mexiletine supply, without possible delays or interruption associated with
uncertainty of importation of medicines, will not necessarily be captured in the QALY.
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B.2.13 Interpretation of clinical effectiveness and safety evidence

B.2.13.1 Key findings of the clinical evidence

Mexiletine (NaMuscla®) is a non-selective voltage-gated sodium channel blocker that exerts
its potent anti-myotonic effect by blocking muscular sodium channels. Clinical studies have
demonstrated that mexiletine significantly improves myotonia, pain, weakness and tiredness
in patients with NDM. Health-related quality of life improved significantly in mexiletine-treated
patients, measured primarily using the disease specific instrument the Individualised
Neuromuscular Quality of Life (INQoL) Questionnaire.

MYOMEX - pivotal registrational phase lll trial results(1)

Myotonia “Stiffness” improvements

The primary endpoint of this study was stiffness as assessed by the patient on a VAS. The
median stiffness VAS scores for patients receiving mexiletine in the mITT population were of
. at baseline and decreased to ._at the end of the treatment period, while those on placebo
did not change (. vs ] at baseline and end of treatment, respectively). This represents a
median change of Il of the stiffness VAS score compared to baseline for subjects under
mexiletine (vs. a % median change for placebo). According to the mixed effect linear model,
mexiletine treatment allowed a highly significant stiffness improvement regardless of the
subjects' genotype (). The mixed effect linear model evidenced no carry-over effect
(treatment sequence effect, [ ). Long-term data from the MYOMEX trial for the 8
patients who had a mean follow up period of 48 months (range 3 — 94 months) demonstrate
that the reduction in stiffness scores achieved with mexiletine at the end of the MYOMEX trial
were least maintained, as there was a further 7% reduction in the average in the VAS stiffness
score. The mean mexiletine hydrochloride dose at the time of the last measurement was 400
mg daily.

QoL improvements

In addition to the stiffness improvement, an improvement in quality of life was observed in
every domain of the INQoL. The mixed effect linear model showed that this improvement with
mexiletine was significant for the total population demonstrating a treatment effect for each
domain of the INQoL questionnaire, [ ).

Patient and investigator reported outcome of change

Overall, mexiletine treatment was considered as efficient by both the patients (%) and the
investigators (J|%). Patients clearly preferred the mexiletine treatment period over the
placebo period (1%, ) and only | patients were not willing to continue mexiletine
treatment after the study (including the one who prematurely discontinued the study following
an AE and one who did not consider the treatment as efficient).

Clinical Myotonia Scale (CMS)
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An improvement in the severity and disability scores of the newly developed CMS was also
observed after mexiletine treatment for both diagnoses. The decrease observed in the
disability score for the total study population was significant ([ l)) with no significant
diagnosis-treatment interaction effect (-).

The global score of severity was strongly correlated with the disability score (i, | EKGczNN).

the stiffness score (-, _) and the quality of life (-, _). It was also inversely
related to the perceived and expected treatment effects || | |, Gz =nc I I

respectively. Similarly, the global score of disability was strongly correlated with the severity

score (I, ). the stifiness score (], ) and moderately correlated with

the quality of life (||}, ). 't was also inversely related to the perceived and expected

treatment effects ||| |, Gz and . B rcspectively.

Supportive evidence for the clinical effectiveness of mexiletine (47, 48)

Further evidence for the clinical effectiveness of mexiletine comes for the Phase Il trial by
Statland et al and an aggregated N-of-1 trial by Stunnenberg et al.

In the Statland trial mexiletine significantly improved the primary endpoint of patient-reported
severity score stiffness on the IVR diary compared to placebo (47). Because of a statistically
significant interaction between treatment and period for this outcome, treatment effect was
estimated separately for each period. Change in treatment effect in period 1 was highly
significant (P <.001) at 2.53 for mexiletine and 4.21 for placebo, a difference of —1.68 (95%
Cl, -2.66 to -0.706) and significant in period 2, 1.60 for mexiletine vs 5.27 for placebo
(difference, —3.68; 95% CI, —3.85 to —0.139; P=.04). The significant improvement seen in IVR
stiffness was repeated in IVR assessment of pain, weakness and tiredness. For the HRQoL
the results of SF-36 showed variation across the dimension with regard to significance levels.
The overall scores for physical function, role physical, bodily pain and social function showed
a significant improvement in addition to the physical composite score which improved in the
presence of mexiletine by 5.58 (mexiletine, 44.8 vs placebo, 39.2; difference, 5.58; 95% Cl,
3.44-7.72; P < .001). Assessment of all dimensions in the INQOL questionnaire showed
significant improvement in the presence of mexiletine, with the exception of weakness, overall.
The summary QoL score shows a significant improvement (mexiletine, 14.0 vs placebo, 16.7;
difference, -2.69; 95% CI, —-4.07 to —1.30; P < .001), suggesting that the INQoL measure is
more capable of detecting changes in health-related quality of life in this population.

Similarly the aggregated N-of-1 trials by Stunnenberg et al where in the total population, the
median muscle stiffness score was 6.08 (interquartile range, 4.71-6.80) at baseline and was
2.50 (95% credible interval [CI], 1.77-3.24) during the mexiletine period and 5.56 (95% ClI,
4.73-6.39) during the placebo period (48). This corresponded with a mean reduction of IVR
stiffness score of 3.06 (95% CI, 1.96 to 4.15) for the NDM group (n = 27). Statistically
significant changes in INQoL composite score and the physical and mental composite SF-36
scores were also seen with mexiletine.

The retrospective review of a large UK skeletal muscle channelopathy cohort with a mean
length of follow-up of 4.8 years (range, 6 months to 17.8 years) provides evidence that in
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clinical practice the effective dose is 416.7 mg daily of mexiletine hydrochloride (49). IT also
provides evidence of the long-term safety of mexiletine in an NDM population and the authors
suggest that frequent routine ECG monitoring of patients on maintenance dose may not be
necessary.

Safety and tolerability

Mexiletine is well tolerated with the most common adverse event being gastrointestinal (Gl)
affecting up to B of patients in the MYOMEX (1) and Statland et al. trials (47) with a
similarly frequency reported from long-term use based on observational data of up to 17.8
years of follow-up from a retrospective chart review (49), Further extensive safety data comes
from post-marketing surveillance data from its use as an antiarrhythmic prior to its withdrawal
from Europe and from its use in the treatment of myotonic disorders from France where the
drug is approved for the symptomatic treatment of myotonic disorders since 2010 and now
recent PSUR data since the launch of NaMuscla in December 2018. The information from the
substantial patient exposure to mexiletine in the clinical setting for the antiarrhythmic
indications was extrapolated to that of the NDM population by the EMA and was considered
to result in a positive benefit/risk balance that supported the approval of marketing
authorisation for symptomatic management of myotonia in patients with NDM .

B.2.13.2 Strengths and limitations of the clinical evidence

The development of medicinal products intended for the treatment, diagnosis or prevention of
rare diseases, including NDM, can be very challenging due to distinct rare disease features,
such as small patient populations, low event rates, incomplete understanding of disease
natural course, and a lack of previous clinical trials. In addition, there are no longitudinal data
capturing the natural history of NDM to either understand disease progression nor resource
use which Lupin considers require further research.

Strengths

Evidence of mexiletine’s clinical effectiveness from three trials including real-world long-term
data

The most obvious challenge in rare disease ftrials is the recruitment of the right patients in
adequate numbers (65). Despite this and unusually for a very rare disease, there are three
randomised controlled mexiletine trials that enrolled a total of 115 patients and demonstrated
a significant treatment effect for mexiletine compared to placebo (1, 47, 48).

In clinical practice patients will generally be titrated until symptomatic relief is achieved and
thus lower doses are used in practice. In the MYOMEX study for patients receiving mexiletine,
the stiffness VAS scores decreased as a function of time, while the stiffness VAS scores
remained generally stable for patients receiving placebo with patients achieving clinical benefit
by Day 7 on the 400 mg dose. This is supported by the long-term follow up (mean 48 months)
data from MYOMEX where the mean dose of mexiletine hydrochloride was 400 mg daily to at

least maintain the improvements seen in VAS stiffness scores seen at the end of the study
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period. In addition, the real-world UK data (mean length of follow-up was 4.8 years (range, 6
months to 17.8 years) from Suetterlin et al reported the average dose of mexiletine prescribed
was 416.7 mg mexiletine hydrochloride per day and corroborated from input by clinical experts
(Appendix M). Thus, in the health economic analysis a dose of mexiletine 400 mg daily is used
in the base case.

Long-term safety data available

Mexiletine well tolerated, with gastrointestinal discomfort being the most common adverse
event. There are extensive post-marketing safety data from mexiletine’s previous
antiarrhythmic indication and now current NDM indication. In addition real-world UK data for
mexiletine in NDM has also been reported.

Key endpoints reported are clinically meaningful and relevant

The primary endpoint of a change in stiffness was a patient reported outcome, either as a VAS
(MYOMEX) or IVR (Statland and Stunnenberg trials. Patient-reported outcome measures (e.g.
through a VAS) have the advantage of recording the patient experience as it occurs, without
the bias of interpretation by an interviewer. Moreover, the efficacy evaluation of antimyotonic
treatment in clinical practice is mainly based upon subjective statements of the patients about
the improvement in their stiffness and activities of daily living, with measures such as hand
grip relaxation time, electromyography, chair tests not used as confirmed by clinical experts
(Appendix M).

Statistically significant improvements in stiffness were seen in all the mexiletine trials. A 50%
reduction of VAS score is often used as a minimally clinically important difference (MCID),
notably in the assessment of pain (66-68). In response to an EMA question during the
marketing authorisation process analyses were provided for a 50% decrease in VAS score
(69). Overall, in the MYOMEX ftrial B of subjects in the mexiletine group compared to A
in the placebo group reported a = 50% decrease in VAS score in the mITT population (-
) W and %, respectively, in the PP population, | lll]). Additional analyses for the
EMA also included the presentation of very stringent decrease of at least 50 mm on the 100
mm VAS scale (absolute reduction) and another of = 25 mm absolute decrease. In pain a =
25 mm absolute decrease was the most accurate in predicting a successful pain reduction
after a given treatment (67).

For the decrease of at least 50 mm on the 100 mm VAS scale (absolute reduction), this was
achieved by [J|% of subjects in the mexiletine group compared to [J§% in the placebo group
in the mITT population () @l and I, respectively, in the PP population, [}
). An absolute decrease of 25 mm in VAS stiffness score was achieved by % of
subjects in the mexiletine group compared to .% in the placebo group in the mITT population
(% and 1%, respectively, in the PP population). Only subjects with a VAS baseline value
= 25 mm were taken into account for this calculation.

All three trials also demonstrated a statistically significant difference in a secondary endpoint
of quality of life as measured by the validated INQoL instrument. None of the trials were
powered for this endpoint, but this is not surprising considered the rarity of the disease and
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challenges in recruiting large numbers of patients to power multiple endpoints. MYOMEX a
significant treatment effect for mexiletine was seen in the domains of locking, weakness, pain,
fatigue, activities, independence, social relationship, emotions, body image and overall quality
of life of the INQoL questionnaire (). Significant differences in the SF-36 were also
seen in the Statland and Stunnenberg trials where this instrument was used but as described
in Section 1.3.5 the SF-36 in not the most sensitive instrument to capture a difference in
HRQoL compared to the INQoL.

Patient population broadly generalisable to England and Wales

The three mexiletine studies were conducted in France (MYOMEX) (1), the Netherlands
(Stunnenberg) (48) and in the USA and Europe with England included in the Statland study
(47). The mean age of patients in the studies ranged between 40-50 years old; this is in line
with that reported in other observational studies. Patients with both sodium and chloride
channelopathies were included in the studies and patients with a range of stiffness severity at
baseline were recruited.

A feature of MYOMEX is that the inclusion criteria used ensured that a relatively homogenous
patient population was enrolled with respect to myotonia symptoms for the comparison of
mexiletine to placebo. This was a discussion point with the EMA during NaMuscla’'s marketing
authorisation review. The criterion specified that to be included patients who experienced
myotonic symptoms severe enough to justify treatment were those with myotonia that involved
at least 2 segments and that had an impact on at least 3 daily activities. This does not
necessarily mean these patients suffered from “severe myotonia”; rather, they had clinical
symptoms of myotonia that were severe enough to justify treatment with mexiletine. There is
no generally recognised and agreed upon definition of myotonia severity; symptoms may show
a high inter- and intraindividual variability. Clinical findings span a continuum from mild to
severe, not only between individuals but also, within the same patient, from day to day and
even within the same day, depending on factors such as the outside temperature, the level of
physical activities, stress, and the diet. Only patients with myotonia symptoms interfering with
their daily life will receive treatment which was accepted by the EMA and hence NaMuscla is
indicated for symptomatic treatment of myotonia in adult patients with non-dystrophic myotonic
disorders.

There is no reason to believe that the results seen in the MYOMEX, Statland and Stunnenberg
studies would not be broadly generalisable in England and Wales.

Crossover design

Whilst the crossover design of the MYOMEX study could raise the potential of overestimation
of the treatment effect, it can equally be argued that the cross-over design offers advantages
over a parallel study in the evaluation of treatments for NDM. Most notably, the use of a
crossover design means that possible confounders between treatment groups do not need to
be considered as patients are in fact their own control. MYOMEX could not be restricted to
mexiletine-naive patients; patients already receiving mexiletine were hesitant to stop
treatment for a long period. As such, a crossover design with two short periods of treatment
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was chosen, rather than a parallel group design. Furthermore, at first mexiletine intake,
plasma concentration was null or below the detection threshold for all patients in both periods
(baseline or at Visit 4 (Day 22) depending on the treatment sequence), regardless of treatment
sequence, meaning that the wash-out period was sufficient. Finally, the Mixed Effect Linear
Model did not show a difference in treatment effect for treatment periods with no evidence of
a carry-over effect (treatment sequence effect).

Weaknesses
Short trial durations

Study durations of the prospective, randomised, controlled trials were short, and this may also
be considered a limitation to the evidence base. However, a longer study duration would not
be ethical in keeping patients off an acknowledged therapy in NDM and where the treatment
effect is seen within a short space of time. There are however long-term data for mexiletine
as described above.

Dosing regimen titration in the trials may not reflect clinical practice

The doses used in the mexiletine studies were in line with the Summary of Product
Characteristics of NaMuscla. However, in all the trials patients were force titrated to achieve
the maximum dose of 600 mg mexiletine hydrochloride daily at which point efficacy was
assessed. As discussed above this is addressed with the follow-up data from the MYOMEX
study and real-world data from Suetterlin et al.

Inclusion criteria and missing data in Statland et al

In the MYOMEX and Stunnenberg studies all participants had to have genetically confirmed
NDM; in the Statland trial participants with genetically confirmed NDM or patients who had
clinical features of NDM, but negative myotonic dystrophy DNA testing could be included
which is a weakness of the study. It should also be noted that up to 50% of endpoint data is
missing in the presentation of the results by Statland et al. which is not discussed in the
publication.

Lack of head to head studies for mexiletine vs. lamotrigine as defined in the NICE Scope and
inability to conduct an indirect treatment comparison or meta-analysis

At the time of the initiation of the MYOMEX, Statland and Stunnenberg studies, there was no
identified standard of care in the literature, and hence the use of a placebo-control was most
appropriate.

Lamotrigine has been specified as a comparator in the NICE scope for the appraisal of
mexiletine. Lupin does not consider lamotrigine an appropriate comparator as it is only very
rarely used as a second-choice agent whilst mexiletine is the first-choice agent for the
treatment of NDM in the UK, and in Lupin’s opinion cannot possibly be described as an
established treatment in practice in the NHS. Feedback on the NICE draft scope, from the
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NHNN, Queens Square Centre for Neuromuscular Diseases, London stated mexiletine is first-
choice, with lamotrigine as a second-choice option. German guidelines also confirm this
positioning.. Lupin has also consulted with experts in England to confirm this as well (see
Section B.1.3.7 for further details). Additional data from market research involving 8 neurology
centres in the England and Wales (including the NHNN) shows that lamotrigine is not
established in practice with less than 3% of patients currently on or having ever received
lamotrigine (see Section B.1.3.7.) and this result was confirmed in a UK patient survey (2).

A systematic literature review was conducted including lamotrigine as well as mexiletine to
identify any randomised controlled trials. As described in detail in Appendix D one ftrial for
lamotrigine was found that was published in 2017 by Andersen et al (8). The quality
assessment of the lamotrigine study revealed that data are incompletely reported and, in some
cases, such as the SF-36, incorrectly reported thus questioning the validity and strength of
this study.

A feasibility assessment for conducting a meta-analysis of the mexiletine trials and an indirect
treatment comparison with lamotrigine was performed and it was concluded that for key
outcome measures neither were possible as no overlapping outcome measures as reported
could be identified and reasonably be included in an ITC (Section B.2.9.1). Patient level data
would have helped address some of the above issues and the authors of the trials were
approached for patient level data without success.

B.2.13.3 End-of-life criteria

Mexiletine for the treatment of NDM does not meet the criteria for ‘life-extending treatment at
the end of life'.

B.3 Cost effectiveness

B.3.1 Published cost-effectiveness studies

A systematic literature review (SLR) was conducted using a single search strategy to identify
cost-effectiveness, health-related quality-of-life (HRQoL), and cost and resource use studies
(see Section B.3.5). No studies containing economic evaluations or cost and resource use
data were identified (see Appendix G). There were also no studies identified with utility data
(see Appendix H).

B.3.2 Economic analysis

As no cost-effectiveness studies were identified, a de novo model was created to evaluate the
treatment of symptomatic myotonia in adults with non-dystrophic myotonia (NDM) and a
valuation study was carried out to generate utility data to assess changes in HRQoL between
mexiletine and its comparators. Due to the short duration of the MYOMEX study, extrapolation
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of the clinical effectiveness and impact on QoL to a longer time horizon was informed by
additional sources including long-term follow up data from MYOMEX (50), clinical and patient
expert advice (39) (Appendix L, Appendix M) and data from Suetterlin et al (49) a retrospective
review of a large UK muscle channelopathy patient cohort.

B.3.2.1 Patient population

The patient population is as per the marketing authorisation of NaMuscla and the NICE final
scope. Patients entering the model are adults with NDM who require symptomatic treatment
of myotonia. Patient-level data from the MYOMEX study provided evidence of treatment
impact and benefit. The 25 genetically identified NDM adults aged 18-65 years recruited to
the MYOMEX study had a mean age of 44 years.

B.3.2.2 Intervention technology and comparators

The cost-effectiveness model compares treatment of NDM with NaMuscla against no
treatment (i.e. no pharmacological treatment). It is assumed that all patients also receive best
supportive care (BSC) regardless of treatment choice. Once the diagnosis is made, mexiletine
treatment is invariably initiated by a neurologist after discussion with the patient at either the
National Hospital for Neurology and Neurosurgery in Queen Square, London or one of the
neurology centres commissioned by NHS England as a specialised service (6, 22). By this
stage patient’s symptoms will be severe enough that any strategies they have developed to
cope with their condition, such as avoiding triggers or performing muscle warming routines
(effectively best supportive care), will not be sufficient and the patient will require treatment.
Patients entering the MYOMEX trial had disease severe enough to warrant drug therapy, as
described in section B.2.3.1, hence the placebo arm of the study is effectively BSC.

A systematic literature review (SLR) was conducted to identify randomised controlled trials of
interventions used for the treatment of myotonic symptoms in NDM. The SLR identified four
randomised placebo-controlled trials, the details of which are presented in Appendix D. Three
RCTs compared mexiletine to placebo whilst one RCT compared lamotrigine to placebo.
Table 44 lists the four trials identified.

Table 44: Summary of the randomised controlled trials found from the SLR

References of trial Mexiletine Lamotrigine Placebo
Andersen (2017) (8) Yes Yes
MYOMEX (2017) (1) Yes Yes
Statland (2012) (47) Yes Yes
Stunnenberg (2018) Yes Yes
(48)

The results of an indirect treatment comparison (ITC) feasibility assessment is presented in
Section B.2.9.1. which concludes that an ITC/MTC is not possible between mexiletine and
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lamotrigine, in addition to lamotrigine not being an established treatment for NDM under the
NHS (see Section B.1.3.7.).

For the patient population defined in the NICE scope, evidence from direct treatment
comparison of mexiletine to placebo in the MYOMEX trial is used in this economic evaluation.

B.3.2.3 Perspective

The model perspective on costs is that of the National Health Service (NHS) and Personal
Social Services (PSS), in line with the NICE reference case.

The NICE reference case also indicates that the perspective on outcomes should focus on the
patient and caregivers. Patient and clinical expert elicitation suggests substantial societal
costs for both the patient and family members, which are not incorporated when only
considering the NHS perspective. This includes the ability to work with patients and clinicians
alike specifying the impact of myotonic symptoms in the workplace (Appendix L, Appendix M
and (27)) — see Section B.1.3.5 and B.2.1.2.

Since no information could be obtained for caregivers, the model solely captures patient
outcomes. As a consequence, costs which fall outside of the NHS and PSS perspective have
not been incorporated in this evaluation, hence, there is a possibility the economic model
underestimates the potential value of NaMuscla for patients and their families.

B.3.2.4 Discount rate

The discount rate is set at 3.5% for both cost and outcomes as per NICE reference case. A
lower discount rate (1.5% rather than 3.5%) which is aligned with the most recent UK HM
Treasury Green Book is used in the scenario analysis (70), as the All-Party Parliamentary
Group on Access to Medicines recently recommended that NICE adopts the HM Treasury
Green Book rate of 1.5%.

B.3.2.5 Model structure

Due to the heterogeneity of the presentation of myotonic symptoms in NDM disease
(described in section B.1.3.3), clinical experts agreed there were no validated cut-offs to
enable the segmentation of the population defined in the NICE final scope. A patient level
analysis was considered a more appropriate method to gather the differences in outcomes
upon mexiletine treatment in an NDM population.

A Markov cohort simulation model was created within Microsoft Excel® to evaluate the cost-
effectiveness of NaMuscla for the treatment of patients with NDM. The Markov model was
built in line with the NICE Reference Case and enabled the extrapolation of costs and benefits
across the lifetime of an NDM cohort. All model inputs and calculations are set out in tables
within the model which can be modified to incorporate new data and enable scenario analyses.
The goal of the model was to assess benefits and costs associated with the treatment of
myotonic symptoms in NDM patients with mexiletine in comparison to best supportive care.
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A lack of evidence of the natural history of the disease in the literature and from clinical experts
when questioned (Appendix M and (39)) led to the use of a simple Markov model where
patients could be in one of two health states, ‘alive on treatment’ (AOT) or alive with no
treatment (ANT), with the final absorbing state ‘death’, as illustrated in Figure 25.

Figure 25: Markov model structure

Alive on
treatment

Alive no
treatment

N

A cycle length of one year was considered appropriate to capture changes in treatment benefit
and costs based on the typical follow-up period by neurology specialists (see Appendix M),
with a half-cycle correction also applied. The model assumes that once a patient discontinues
treatment, they cannot return to treatment and may only move onto the absorbing state of
death. This is a conservative assumption as Suetterlin and colleagues found that many
patients who discontinued treatment reinitiated treatment (49). As the length of time to re-
initiation was not reported by Suetterlin et al (2015), it was assumed the mean discontinuation
rate obtained from this study incorporates re-initiation rates.

Patient level analysis of the MYOMEX patient population provided evidence of the clinical
effectiveness with and without mexiletine treatment. This was extrapolated to one year and
enabled the calculation of cost of treatment and utilities associated with each Markov state.
There is no evidence or clinical rationale to inform the impact of NDM on mortality, hence,
survival was assumed the same as that of the general UK population (71). A variety of sources
(1, 3, 39, 49, 50) (see also Appendix M for clinical expert input) including long term data from
the MYOMEX trial and real world data were used to provide evidence of the clinically effective
treatment dose for long term therapy, frequency of adverse events, mexiletine discontinuation
rates and disease progression enabling the extrapolation of treatment benefit in the modelled
population to a longer time horizon. The features of the model are detailed in Table 45.
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The model structure and approach were reviewed and validated by two third-party health
economic consultancies (see Section B.3.10).

Table 45: Features of the economic analysis

Factor

Chosen values

Justification

Time horizon

A lifelong time
horizon, capping the
maximum survival at

age 100 years

The time horizon for estimating clinical and cost-
effectiveness should be sufficiently long to reflect all
important differences in costs or outcomes between the
technologies being compared (46). Therefore, a lifetime
horizon was chosen to model the accumulation of
differential costs and QALYs until death. The mean age
of patients in the MYOMEX population was 44 years (1).
Patients in the model were assumed not to survive past
100 years, hence the time horizon of the model was 56

years.

The impact of time horizon has been assessed in

scenario analysis.

Cycle length

1 year

A Markov model was used in order to capture the effects
of NDM. As per current clinical practice the condition of
the patients is measured on an annual basis (Appendix
M). A half cycle correction was incorporated due to the

long-time horizon of the model, see Section B.3.6.2.

Discount rate

3.5% for health

effects and costs

NICE reference case. The impact of alternative discount

rate of 1.5% has been tested in sensitivity analyses.

Perspective

NHS in England and

NICE reference case.

resource use

(NHS/PSS) Wales

Source of As generated in The INQoL measure collected during the MYOMEX

utilities preference-based study is the best measure for capturing the impact of
valuation of INQoL NDM on patients QoL. Relevant mapping was
outputs obtained conducted to derive utility weights from EQ-5D. See
during MYOMEX section B.3.4.2
study

Source of According to disease | Healthcare resource use was not collected directly

healthcare severity proxy, see during the MYOMEX study. A disease severity proxy

section B.3.5

was generated to approximate healthcare resource use
according to subjective assessment of disability using

the disability scale of the Clinical Myotonia Scale used in
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MYOMEX, clinical expert advice was also used to

assign resource use.

Genetic testing is included in the base case as
requested by the NICE Final Scope. A conservative
assumption that all patients receive the test is based on
market research carried out by Lupin that confirms 87%
of patients with NDM have been tested (3).

Source of BNF 2019 (11), NHS
Reference costs (72),

PSSRU (73)

costs

Costs were obtained from UK national resources to
reflect the UK NHS/PSS perspective.

B.3.3

Clinical parameters and variables

A summary of key data sources for the clinical parameters and variables for the cost
effectiveness model are presented in Table 46 and a detailed description of model inputs and

sources follow.

Table 46: Overview of key data sources

Model Parameter Data source
Section
Patient Demographic characteristics MYOMEX study population in both the base
population (age, gender) case and scenario analyses (1)

Clinical inputs | Clinically effective dose in long

for NaMuscla term use

MYOMEX long term efficacy corroborated by
clinical experts in the base case (Appendix M
and (39, 50)) and Suetterlin et al (49)

Treatment compliance

MYOMEX population in base case (1)

Treatment discontinuation

Suetterlin et al (49)

Adverse events (Gl) of

mexiletine

Suetterlin et al (2015) (49) in the base case.
MYOMEX (1), Statland et al (2012) (47) and

Stunnenberg et al (2018) (48) inform scenario

analyses.

Disease severity proxy or

healthcare resource use

Clinical Myotonia Scale (CMS) disability scale
as reported in MYOMEX study population in the
base case and scenario analysis (1) supported
by patient and expert advice (Appendix L,
Appendix M and (39))
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Disease progression Assumption supported by the literature (17),
differential clinical expert elicitation (Appendix M) and long-
term follow-up of MYOMEX study population
(50).
Likelihood of falls resulting in Assumption informed by the Lupin Advisory
fracture Board (39) and supported by patients (2, 27),
Appendix L.
Clinical inputs | Disease severity proxy for Clinical Myotonia Scale (CMS) disability scale
for best healthcare resource use as reported in MYOMEX study population in the
supportive base case and scenario analysis (1).
care Disease progression Assumption supported by clinical expert
differential elicitation (Appendix M) and patients ((2, 27),
Appendix L).
Healthcare resource use Assumption of a multiple of 3 (i.e. x3) due to
multiplier likely underestimation of healthcare resource
use in the absence of treatment.
Likelihood of falls resulting in Assumption informed by Lupin Advisory Board
fracture (39), and supported by patients (2, 27),
Appendix L.
Mortality All-cause mortality rates Life tables for England

B.3.3.1 Population Baseline Characteristics

The model simulates individual patients from the MYOMEX study. The baseline characteristics
of the modelled population, in terms of age and gender, is informed by the modified intention
to treat (mITT) population of the MYOMEX study (n=25). Of the modelled population, %
were male and the mean age was 44 years. The gender distribution informed the survival
calculations of the modelled population only. Some clinical experts consulted pointed out that
there was no difference in age distribution in NDM so that a higher percentage of a males
might not reflect the UK population (Appendix M) .

The population is assumed to have received a genetic test to confirm the disease diagnosis
as requested in the NICE final scope. Genetic testing is already provided as a highly
specialised service by the National Hospital for Neurology and Neurosurgery (NHNN), Queens
Square Centre for Neuromuscular Diseases — a part of University College London and the
national diagnostic centre for NDM (22). Thus, the infrastructure is already in place for the
diagnosis of NDM and funded by NHS England. Additionally, clinical experts confirm that
treatment is driven by clinical diagnosis and a negative genetic test would not always lead to
treatment being discontinued or not initiated (6).
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Therefore, the eligible population that are genetically diagnosed with NDM nor the availability
of NaMuscla will drive diagnosis. Only clinically diagnosed patients are offered the option of
treatment if symptoms impact quality of life. Once a clinical and/or genetic diagnosis is made,
mexiletine treatment is invariably initiated after discussion with the patient. By this stage
patient’'s symptoms will be severe enough that any strategies they have developed to cope
with their condition such as avoiding triggers or performing muscle warming routines
(effectively best supportive care) will not be sufficient and the patient may benefit from
treatment.

Although the genetic test should not be incorporated in the base case it has been included as
per NICE final scope. A scenario analysis is presented without the cost of the genetic test.

B.3.3.2 Clinically effective dose

In the base case drug costs are determined by a daily mean effective dose of mexiletine of
400 mg daily (14 capsules per week) based on the MYOMEX trial including long-term follow-
up data, and expert advice (see Appendix M and (1, 39, 50)). A UK real world retrospective
study from Suetterlin et al reported that the mean clinically effective dose of mexiletine used
was 416.7 mg daily (49). This dose derived from Suetterlin et al (2015) data does not equate
to a specific number of capsules, a scenario analysis conservatively rounded the daily dose
to 429 mg daily, which equates to 15 capsules per week, to represent ‘wastage’ as presented
in Table 47.

Table 47: Calculation of mean effective dose

Daily Number of capsules Equivalent weekly number of 200 mg Role in model
dose per day capsules
400 mg 2.00 14 capsules Base case
429 mg 215 15 capsules Scenar_lo
analysis

The use of the 400 mg daily dose as the base case is supported by the MYOMEX study (1)
where the clinical benefit was achieved by Day 7 (i.e. during the dose titration period) when
patients were on 400 mg dose (see Figure 18 and Figure 19), Section B.2.6.1.) and long-term
follow-up data (mean (48 months) for a small group of patients where the mean dose was 400
mg daily (50) (see Section B.2.6.1. Figure 20). As highlighted in Section B.2.3.2 patients in all
the mexiletine trials were force titrated to achieve a dose of 600 mg mexiletine hydrochloride
daily at which point efficacy was assessed and so represents an artificial situation rather than
what will happen in clinical practice where patients are titrated until symptoms and QoL are
improved as reported by the patient. The effective dose used in the base case was also
confirmed by clinical experts, all of whom agreed that patients in the real world tend to be 400
mg daily (Appendix M and (39)). An effective dose of 429 mg informed the scenario analysis.
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B.3.3.3 Disease progression differential

A differential effect is assumed to exist in NDM such that quality of life decreases over time in
the absence of treatment for myotonic symptoms.

The detailed natural history and determinants of morbidity have yet to be prospectively studied
(13) and so the underlying disease progression is unknown but data suggests that disease
severity worsens over time. In one study 58% of patients reported that the severity of their
myotonia had increased since the onset of symptoms (17). A UK patient survey found that
87.3% of patients reported their stiffness and 70.8% reported their weakness had worsened
since diagnosis (2). Such a scenario has been confirmed in patient elicitation interviews where
symptoms are seen to worsen in the absence of treatment (Appendix L). Feedback from two
German clinical experts support that in the absence of an effective treatment a decline in QoL
over time occurs, as imported mexiletine has not been an option (Appendix M). Long-term
data from MYOMEX shows the clinical benefit of mexiletine is at least maintained and this is
supported by clinical experts (Appendix M). In the base case it was assumed there was a
differential effect between mexiletine treatment and no treatment over the lifetime of an NDM
patient of 15%. Different differential effects were explored between mexiletine and no
treatment in various scenario analyses.

B.3.3.4 Treatment compliance

In the MYOMEX study, two compliance rates were calculated:
o Number of patients who took treatment according to protocol
o Number of capsules taken by individual during the mexiletine phase of the study

Mean compliance was calculated according to the number of capsules taken by each
individual during the mexiletine arm of the MYOMEX study, [JJJl|% in the base case. This
was used to calculate the annual number of capsules taken by an individual in the model which
in turn informed mexiletine drug cost calculations. Compliance only informed drug cost
calculations within the model. The impact of other sources of compliance that were assessed
in the compliance was assessed in the Mexiletine clinical trials identified in the SLR
compliance informed scenario analyses as presented in Table 48.

B.3.3.5 Treatment discontinuation

The transition probability of moving from the AOT health state to the ANT health state in the
Markov model were informed by the discontinuation rate of patients whilst in the mexiletine
arm of the MYOMEX study. Due to the short duration of the MYOMEX study (mean duration
in each treatment arm was 19 days), the retrospective analysis by Suetterlin et al, with its
mean follow-up of 4.8 years and where 15 out of 63 patients discontinued treatment, was
considered the best source for the probability of discontinuation. The probability of
discontinuation in this study was converted to an annual discontinuation rate using the
equation below resulting in an annual discontinuation rate of 5.15% (49).
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—In(1-p)

Annual rate of treatment discontinuation = .

This transition probability informed the movement of patients from alive with treatment to alive
without treatment.

Table 48: Sources of mexiletine compliance and discontinuation probabilities

Study Compliance rate | Discontinuation rate
-
MYOMEX study (1 v
study (1) (base case) L
Statland et al (2012) (47) 90.2% 7%
Stunnenberg et al (2015) (51) 94% 3%
5.15%
Suetterlin et al (2015) (49) Not reported (base caose)

B.3.3.6 Adverse events

The probability of the modelled population having an adverse event was informed by the joint
probability of suffering a gastrointestinal (Gl) disturbance whilst on mexiletine and being
treated for dyspepsia associated with this Gl disturbance. The base case probability of having
a Gl disturbance was informed by long term data from Suetterlin et al (49), see Table 49. The
probability of Gl disturbance from MYOMEX, Statland, and Stunnenberg were used in
scenario analysis. The forced titration in these trials to a dose of mexiletine hydrochloride 600
mg daily make the frequency of adverse events more difficult to interpret and hence it was
more appropriate to use the real-world data from Suetterlin et al in the base case.

Table 49: Adverse event probabilities incorporated into economic model

Probability
Study
Gl disturbance | Treatment for dyspepsia
MYOMEX study (1) [ ] Not reported
Statland et al (2012) (47) 0.32 Not reported
Stunnenberg et al (2015) (51) 0.70 Not reported
Suetterlin et al (2015) (49) 0.33 0.70

Another adverse event incorporated into the model is the risk of fractures following a fall for
patients whilst taking mexiletine or no treatment. This was not quantified by any degree of
severity as patients with severe disease may compensate by being more careful in avoiding
the risk of falls and so the difference was simply defined as that being on mexiletine or not.
Injuries from falls were reported by 69.2% of patients in a recent survey of UK patients (2) and
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is therefore an important adverse event to capture in the health economic model despite the
lack of data for this rare disease. The likelihood of such events, as informed by clinical experts
in the advisory board (39), are summarised in Table 50. However, these may be
underestimated based on patient insights (Appendix L and (2) but cannot be quantified.

Table 50: Probability of falls resulting in a fracture, as informed by the UK advisory board

Mexiletine Placebo Source
Probability of falls UK Advisory Board
. 0.1 0.2
resulting in a fracture (39)

B.3.3.7 Mortality

As there is little evidence (due to a lack of natural history studies) that NDM patients have a
reduced life-expectancy compared to the general population, no assumptions have been
made in the model and modelled patients are assumed to have the same survival as the
general population (71).

B.3.4 Measurement and valuation of health effects

B.3.4.1 Health-related quality-of-life data from clinical trials

As illustrated in section B.1.3.5, the INQoL measure is the most appropriate validated measure
of HRQoL in NDM patients. Availability of patient level data from MYOMEX enabled the
assessment of quality of life changes for each individual within the study population and the
direct elicitation of utilities changes associated with myotonic symptoms when a patient is
treated with mexiletine or not receiving a pharmacological treatment. The advantage of the
MYOMEX dataset is that the HRQoL impact of treatment and no treatment is observed in each
member of the study population due to the cross-over study design. This ensures the unique
presentation of myotonia in an individual is appropriately captured in the assessment of health-
related quality of life, better assessing the HRQoL impact of mexiletine in this heterogenous
population. This is particularly important in NDM as a lack of understanding of the natural
history of the disease makes it difficult to identify discrete health states for the assessment of
treatment impact.

The NICE reference case prefers the assessment of HRQoL to be directly elicited from
patients, or individuals acting as their carers when this is not possible informed by the generic
measure, and the preferred measure is EQ-5D. The EQ-5D was not collected in any of the
clinical trials identified during the systematic literature review (see section B.2.6.1-B.2.6.4).
This submission utilises the condition-specific preference-based measure, INQoL. At the time
the MYOMEX study was carried out, the INQoL questionnaire was, and still is, the only
validated QoL questionnaire that referred specifically to the presence and impact of myotonic
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symptoms (33). Therefore it was the preferred measure to capture changes in HRQoL for the
mITT and PP populations in the MYOMEX study.

Sansone and colleagues compared the effectiveness of the neuromuscular disease-specific
measure, INQoL, to the generic measure SF-36 in assessing QoL in patients with skeletal
muscle channelopathies. Myotonia was found to be the most disabling symptom in the
population assessed as well as the symptom with the highest impact on NDM patients’ QoL
perception. A conclusion of the study was that myotonia should be the treatment target for
NDM patients. Muscle weakness, fatigue and pain were also found to have significant impact
on NDM patients’ QoL perception.

No generic measure was collected during the MYOMEX study. To obtain utility values that
describe quality of life during the MYOMEX study, the QoL measured by the INQoL instrument
had to be valued.

With regards to the correct QoL measure for NDM, Sansone and colleagues concluded that
INQoL was an appropriate measure because “...it can quantify the impact of muscle
symptoms that are specific to this group of patients (e.g. myotonia, muscle pain).” (33). Trivedi
and colleagues described INQoL as “a more relevant instrument for determining symptom
impact on quality of life in non-dystrophic myotonia compared with the generic SF-36" (15).

The inability of SF-36 to assess myotonia is particularly important as Sansone and colleagues
state that “...myotonia should be the treatment target for patients...and improvement of
myotonia should be the primary outcome measure ...” (33).

With regards to sensitivity of a QoL measure, some SF-36 items are considered not relevant
to muscle disease and could easily be influenced by other factors (34). Sansone and
colleagues concluded that INQoL was more capable of capturing the “physical limitations
owing to the muscle condition” than SF-36. INQoL also assesses “the extent by which
[myotonia] has a detrimental effect on QoL perception. This [enabled the authors] to pick out
differences amongst the channelopathies that are not captured by SF-36 alone.” (33).

Due to the aforementioned limited amount of data in this disease; lack of common outcomes
to enable assessment across ftrials; small population size heterogenous population with
regards to symptom presentation, intensity and duration; and lack of natural history data, the
decision was taken to carry out patient level assessment of an NDM cohort to inform the
economic model. Patient level data was available from the MYOMEX population who
completed the INQoL questionnaire during the study. Due to the publication of limited quality
of life data in other mexiletine studies, Lupin has approached authors of other mexiletine
studies to obtain patient level data in order to assess quality of life in the NDM population
without success. Due to a lack of mapping algorithms for INQoL, the valuation was based on
public preferences from a representative sample of the UK population using a choice-based
method, a discrete choice experiment (DCE).
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B.3.4.2 Mapping

A discrete choice experiment is a quantitative stated preference survey method whereby
health outcomes can be described in terms of discrete attributes and levels that are presented
as scenarios for an individual to select their preferred option. For this submission a preference-
based mapping approach to estimate the relationship between the INQoL and the EQ-5D was
undertaken using the DCE. Selected items from the INQoL (based on their conceptual overlap
with EQ-5D) were included in a DCE. The DCE derived preference data indicated the
importance of each of the INQoL items. This allowed us to estimate the difference between
participants’ strength of preference for the best state defined by the INQoL and the worst state
(extreme problems on each INQoL item). These preference weights from the DCE were then
rescaled to fit the range of the EQ-5D (1.0 to -0.59).

The sole aim of this DCE survey was to understand how important differences in each of the
mapped items from the INQoL were to the general public.

The process of generating health state utility values in this assessment has been published
(74) and is described here in four parts:

e Conceptual mapping of INQoL to EQ-5D
¢ Development and application of the DCE scenarios
o Health state utility calculation
¢ Validation of methodology
Conceptual mapping of INQoL to EQ-5D

The conceptual mapping process was informed by one-to-one discussions with three clinical
experts and a health economist expert. These experts were presented with assumptions and
processes to enable the discussions, advice and validation (74, 75).

INQoL is a valid measure of quality of life or health status in patients with myotonia because
it covers the different aspects of HRQoL that are affected in myotonia (content validity) and
additionally the tool measures these concepts accurately (construct validity) (34). The EQ-5D
is the preferred HRQoL measure for the assessment of QoL in the NICE Reference case (46).

The mapping process was made up of three main parts: the mapping of symptoms assessed
by INQoL domains to appropriate EQ-5D domains; the identification of appropriate items
within INQoL domains; and the mapping of response levels within INQoL items to response
levels in EQ-5D domains.

Mapping of INQoL symptoms to EQ-5D domains

In total, six INQoL domains were identified for conceptual mapping. This was driven by INQoL
domains that closely matched aspects of the five domains of the EQ-5D i.e. mobility; self-care
(washing & dressing); usual activities (work, study, housework, family or leisure activities);
pain or discomfort and anxiety or depression. Three INQoL domains were conceptually similar;
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pain, emotions (anxiety & depression), and activities (daily activities such as washing &
dressing, and leisure activities).

The three clinical experts in NDM who informed the mapping process reviewed the process
of selecting items and response levels and provided feedback (74). In addition to these three
domains, the three clinical experts agreed that muscle weakness and muscle locking,
assessed by two separate INQoL domains, would be appropriate to be included in the
mapping process. Clinicians advised that these domains conceptually mapped to the mobility
domain of EQ-5D due to the impact muscle weakness and muscle locking have on an
individual’s mobility. Clinical experts considered weakness and locking to be independent of
each other. For example, in younger patients’ muscle locking can be a major feature whilst
weakness is not. Whilst some older people are more affected by muscle weakness due to
muscle ageing. Thus, very little muscle weakness combined with multiple problems with usual
activities/leisure is entirely possible.

In addition, the literature identified fatigue as impairing subjective assessment of HRQoL in
patients with NDM (15, 17, 20, 47, 76) and fatigue is among the most frequent complaints
reported by patients with chronic illnesses (77-80). For this reason, and as validated by the
experts, fatigue was included for conceptual mapping.

Identification of INQoL items

Each domain in INQoL has multiple items. Hence, the appropriate items within each domain
were sought for mapping to EQ-5D. Items were selected which quantify the degree the
respondent is affected. This is in keeping with the descriptive levels of the EQ-5D domains
which aim to elicit the severity of each domain. Other items within each INQoL domain were
excluded because they were designed to establish whether symptoms caused difficulties in
the patients’ life or rated how important such difficulties were. For example, below are the
three questions of the weakness domain of INQoL:

e How much weakness would you say you have in the muscles affected by your
condition?

e Does your muscle weakness cause difficulties in your life at the moment?
¢ How important to you are any difficulties caused by your muscle weakness?

The first question, and the equivalent item in all six domains, was chosen because it describes
the severity of muscle weakness.

The process resulted in a decrease from 45 to 8 items. Table 51 sets out the justification for
the included and excluded items of the INQoL questionnaire.
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Table 51: Rationale for the inclusion and exclusion of INQoL items (version 1.2)(81)

INQoL
item
number

INQoL domain

INQoL items

Included/
Excluded

Justification

Included

Domain not present in EQ-5D but identified by clinical experts
as a key aspect of physical function and mobility.

Domain item selected as describes health and assesses
severity of symptom.

Supporting evidence of domain impact on QoL (15, 33).

Excluded

Excluded

These items were excluded because the severity of
symptom has been captured in part a of INQoL domain.
The extent to which this symptom caused difficulties and the
importance of those difficulties are outside QoL
measurement scope, as informed by EQ-5D.

Included

Domain not present in EQ-5D, however, clinical experts
suggested this should be included. It was considered as
another aspect of physical function or mobility.

Domain item selected as describes health and assesses
severity of symptom.

Supporting evidence of domain impact on QoL (15, 33).

Excluded

These items were excluded because the severity of
symptom has been captured in part a of INQoL domain.
The extent to which this symptom caused difficulties and the
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Excluded

importance of those difficulties are outside QoL
measurement scope, as informed by EQ-5D.

Included

Domain conceptually similar to EQ-5D domain.

Domain item selected as describes health and assesses
severity of symptom.

Supporting evidence of domain impact on QoL (15, 33).

Excluded

Excluded

These items were excluded because the severity of
symptom has been captured in part a of INQoL domain.
The extent to which this symptom caused difficulties and the
importance of those difficulties are outside QoL
measurement scope, as informed by EQ-5D.

Included

Domain not in EQ-5D but clinical experts identified it as an
important symptom in NDM.

Domain item selected as describes health and assesses
severity of symptom.

Supporting evidence of domain impact on QoL (15, 33).

Excluded

These items were excluded because the severity of
symptom has been captured in part a of INQoL domain.
The extent to which this symptom caused difficulties and the
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. . Excluded importance of those difficulties are outside QoL
— measurement scope, as informed by EQ-5D.

[ | [ | _ Included | Domain conceptually similar to EQ-5D domain.

[ | [ | I Included | Domain conceptually similar to EQ-5D domain.

[ | [ ] ] Excluded | Age related, so excluded.
Assumption that partly considered in Daily Activities domain
of INQoL.
These items were excluded because the severity of

H H Excluded symptom has been captured in part A of INQoL domain.
The extent to which this symptom caused difficulties and the
importance of those difficulties are outside QoL
measurement scope, as informed by EQ-5D.

. - — -

[ I e Excluded | Not assessed in EQ-5D.

[ ] [ Excluded | Not assessed in EQ-5D.
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[ | B I Included | Assessed in EQ-5D and identified in literature as impacting
QoL in NDM.

[ | [ | I Included | Assessed in EQ-5D and identified in literature as impacting
QoL in NDM.

. - _ Excluded | Not assessed in EQ-5D.

| [ ] I Excluded | Not assessed in EQ-5D.

| B — Excluded | Not assessed in EQ-5D.

n [ - Excluded | Not assessed in EQ-5D.

- — - Excluded | Not assessed in EQ-5D.

- _ - Excluded | Not assessed in EQ-5D.
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An expert on utilities reviewed the proposed approach and analyses and suggested a
sensitivity analyses should be undertaken to explore different assumptions regarding the value
for the worst health state in the INQoL measure (74). All INQoL items were significant
predictors of choice in the DCE indicating that they were all independently important (74).

Table 52 summarises the mapping of INQoL items that, from the process described above,

have been conceptually mapped to the appropriate EQ-5D domains.

Table 52: Conceptual mapping of the INQoL questions to the descriptive system of EQ-5D-5L
(74)

EQ-5D Domain INQoL Item

Mobility

Self-care (washing

& dressing)

Usual activities
(leisure, work,

social activities)

Pain/discomfort

Anxiety/

depression

The INQoL has been independently developed and validated and it has been assumed that
all items have content and construct validity (34, 82).

It should be noted that more than one item could be mapped to EQ-5D domains due to multiple
symptoms and functions being present in the majority of these five domains. For example, two
separate INQoL items (Anxiety and Depression) were mapped to the single EQ-5D domain
Anxiety/Depression. This resulted in three EQ-5D domains being mapped to two separate
INQoL items.

Mapping of response levels

In order to develop a DCE survey that wasn’t too large, and impractical, a decision was taken
to reduce the number of response choices. Each INQoL item has a six or seven-point Likert
response scale. Upon consultation with a clinical expert with experience in this area of
research, four response level were included in the DCE (including the best level and the worst
level). Keeping all seven response choices would have resulted in 144 choice questions in the
survey, which from experience and advice from the experts would have been impractical for
the respondents, increasing the risk of non-completion. Response options were chosen which
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closely matched response levels in EQ-5D-5L, as this was considered a more appropriate tool
to map response levels to. This enabled three response levels describing existing problems
in addition to “not at all”. Use of response levels in EQ-5D-3L would have only enabled two
levels of each Likert scale within INQoL items to be used.

It is worth noting that the upper (no problems) and lower (extreme problems) anchors were
included for each item. Therefore, dropping some of the INQoL response levels did not impact
on the alignment of the best or worst health state defined by INQoL and EQ-5D-5L.

Summary of the process and assumptions that inform the INQoL item selection

e The item reduction process was guided by the five dimensions of the EQ-5D. Items
from INQoL which conceptually matched the content of EQ-5D as closely as possible
were chosen. The selection of items which matched the EQ-5D was based on what
was perceived as conceptual overlap rather than formal statistical work. The selection
of items was also guided and confirmed by clinical experts ((74) and Appendix M) and
literature (33).

e For the valuation exercise, it was decided, as informed by the experts ((74) and
Appendix M), that neither all domains nor all of the six or seven response levels were
necessary to appropriately assess quality of life in NDM patients.

e |t is appropriate to map multiple INQoL items to EQ-5D domains containing two
compound items e.g. pain or discomfort and anxiety or depression. Separate items are
within the INQoL questionnaire to reflect these compound items and questions for each
item within the compound item were added to the appropriate EQ-5D dimension as
shown in Table 52.

e The reduction exercise was validated by clinical experts ((74) and Appendix M).

Development and application of the DCE scenarios

A published fractional factorial method informed the design of the DCE, minimising participant
burden whilst representing INQoL items with different response levels in a balanced and
statistically efficient manner. The eight conceptually mapped INQoL items were combined
with the conceptually mapped response choices using an orthogonal design (83) to produce
DCE scenarios. The orthogonal design combined questions and response choices with zero
correlation. One implication of this is that conceptually related items were not related in the
choice sets (e.g. no muscle locking was as likely to be paired with no muscle weakness as
extreme muscle weakness). This assumption was later corroborated by patients who
described heterogenous symptoms that reduced the chance of implausible states, see Section
B.1.3.5 and Appendix L.

This choice method was justified as the items informing the choice sets were considered
independent due to the developers of the INQoL items scoring domains describing these items
separately.
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The sample who informed the valuation exercise were the general public and they were not
made aware of what is clinically realistic or unrealistic. Respondents were asked to consider
the choice questions at face value.

The orthogonal design required 32 choice questions. The second choice in each question was
determined by folding over the first choice. This is a simple method for producing efficient
pairs of choices in main effects models described by Street and colleagues (84). The order of
questions was randomised, and half of the participants completed questions 1-16 and the
other half 17-32. An example of a choice question can be seen in Figure 26.

Figure 26: Example DCE scenario (74)

Treatment A Treatment B

How much muscle weakness you would have A moderate An extreme

amount amount
How much ‘locking’ (seizing up) of your muscles you have A moderate An extreme

amount amount
Your muscle condition affects your ability to do daily activities e.g. Moderately Extremely
washing, dressing & housework
Your muscle condition affects your ability to do leisure activities Extremely None at all
How much pain you have Slight Moderate
How much tiredness or fatigue you have A moderate An extreme

amount amount
Your muscle condition makes you feel anxious Extremely None at all
Your muscle condition makes you feel depressed Moderately Extremely
Which treatment is best? Please tick A or B AQO B0

It has been noted in the literature that measures like the EQ-5D make no attempt to control
for apparently implausible states which have been reported to occur. In the design of EQ-5D-
5L, implausible health states were not excluded due to a lack of an agreed measure of health
state implausibility (85). In addition to this, a recent study by Yang et al concluded that
implausible states could not be excluded due to a lack of agreement between respondents of
what is implausible (86).

In conclusion, individuals within the MYOMEX study and in the real-world context, suggest
that there are few implausible presentations of myotonic symptoms in NDM and there are no
tools in the literature which enable the identification of implausible scenarios in the created
DCE scenarios.

The survey was hosted online and a sample of 508 members of the UK general public were
recruited to complete the questionnaire. Quota sampling was used to balance geographic
distribution, gender, and ethnicity, see Table 53: Demographics of DCE survey participants
(74). All participants were aged 18 or over and provided consent to take part. Non-UK
residents were excluded from the sample.
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Choice data were analysed using the conditional logit model to estimate a linear function. The
resulting coefficient weights were then rescaled so that the maximum score was 1 and the
minimum score was -0.594, anchored in line with UK valuation weights for EQ-5D-3L.
Table 53: Demographics of DCE survey participants (74)

Characteristic

Age (years)

Mean (SD)

Min, Max

Gender, n (%)

Male

Female

Ethnicity, n (%)

White Caucasian

Black British

Black Caribbean

Black African

Black Other

Asian Indian

Asian Pakistani

Asian Bangladeshi

Asian Other

Chinese

Mixed - White and Black

Mixed - White and Asian

Mixed — Other

Prefer not to answer

Other

Education, n (%)

No formal qualifications

Left school at 16

Left school at 18

University degree

Other

Prefer not to answer

Main activity, n (%)

Paid employment

Looking after family/home

Retired
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Seeking work, unemployed
Not working, health problems
In education or training
Other

Prefer not to answer
Geographic region, n (%)
England

Scotland

Wales

Northern Ireland

The results of the conditional logit regression of choice set preferences are presented in Table
54.

Table 54: I

Coefficients SE P>|z| 95% Cl

Attributes and levels Odds ratios 95% Cl
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Results indicate that each item in the INQoL questionnaire was a significant predictor of choice
for responders. Given the orthogonal design of the questionnaire, each attribute can be
interpreted independently. Additionally, each level of each attribute was statistically significant.

The results identified some logical inconsistencies in the preference weights. For example,
under Leisure activities the weights for ‘moderately’ and ‘slightly’ are mis-ordered. Where
logical inconsistencies occurred the inconsistent value (disutility) in the scoring algorithm was
changed to be the same as the better level. In this case, the value for ‘a moderate amount’
would be the same as ‘slightly’. This was considered a conservative approach. Logical
inconsistencies also occurred whereby people preferred ‘some’ or ‘slight problems’ to the
upper anchor (i.e. very little/ not at all). Where this has occurred those disutilities for ‘some’ or
‘slight’ were adjusted to 0, again as a conservative approach (74).

The coefficient weights for the worst level on each INQoL item were summed to calculate a
scoring range. This range was then rescaled to sit within the equivalent range for full health
(1.0) and worst health (-0.291). All response levels for each INQoL were rescaled to that
range. (This was also repeated for the scoring range 1.0 to -0.594). Missing values for the
response levels that were not included in the DCE were imputed as described above

Health state utility calculation

The DCE approach was used here to understand the importance that the general public place
on eight items from the INQoL and resulted in coefficients that informed these preferences.
These weights were then rescaled so that they had the same range as the EQ-5D by making
the assumption that the selected INQoL items and EQ-5D overlapped in terms of their
conceptual content and the range of severity that they covered.

As suggested by the expert in utilities, a conservative assumption was used in the generation
of utility weights to explore the assumption of the value for the INQoL worst health state (74).
The weights were determined from the UK tariff for EQ-5D-3L. In the base case, the worst
health state in INQoL is equal to the worst health state in EQ-5D-3L (i.e. 33333) whilst an
alternative assumption of 23233 was used in a scenario analysis. An illustration of these
assumptions is set out in Table 55.

Table 55: Health state assumptions and roles within the analysis

Role of health state Usual Pain/ Anxiety/
Mobility Self-care
assumption activities discomfort | depression
Base case 3 3 3 3 3
Scenario analysis 2 3 2 3 3

The rationale for the alternative levels for worst health assumption are:
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o Mobility: Extreme muscle locking and muscle weakness could be considered to not
equate to the worst health state in EQ-5D, confinement to bed.

o Usual activities: Unable to complete usual activities could be considered a more severe
health state than the matching item in the INQoL, Extreme impact on your ability to
complete leisure activities.

The above alternative worst health assumption rationale was validated by clinical experts ((74)
and see Appendix M).

To enable the calculation of utility weights, the coefficients for each INQoL item were rescaled
against a worse health state value for 23233 and 33333. These are presented in Table 56.

Table 56: Worst health state coefficient for health state assumptions (87)

Health state assumption | Worst health state coefficient

23233 -0.291

33333 -0.594

The DCE informs the importance of each included INQoL item with respect to the other items
in the measure. In addition to the above assumptions regarding worst health state, preference
data were assumed describable in terms of linear function with no interaction effects. The
utility equation is:

Tot = 1 + Uweak + Ulock + Upain + Utired + Uwash + Uleis + Uanx + Udep

Where Utot is the individual’s utility score, 1 is full health and Uweak through Udep are the
utility weights (i.e. disutilities) for each item in the INQoL included in this exercise.

The DCE method informed disutility values for the four out of six or seven response levels of
INQoL items. The scores without associated disutilities required imputation to enable patient
level data to inform the utility calculation for all patients in the MYOMEX study at all time points
when INQoL data were collected. Linear interpolation was used to estimate the utility values
for the missing response categories on the INQoL questionnaire.

A summary of the assumptions are below:

+ The valuation weights were based on the Dolan weights for the EQ-5D-3L in line with
the NICE position statement on EQ-5D-5L (88).

» Given the conceptual match of the two sets of items we have assumed that the best
state defined by INQoL is equivalent to the best state defined by EQ-5D and so can
be given a value of 1.0.

* We assume that the preference data can be described in terms of linear function with
no interaction effects.
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» The INQoL items were conceptually matched to the EQ-5D items and the EQ-5D time
trade off weights were used in order to be consistent with the NICE reference case.

» The weights from the DCE were rescaled onto the 1 to -0.594 in the 33333 health state
and 1 to -0.291 in the 23233 health state using the simple function below:

Utot =1+ Uweak+ Ulock + Upain + Utired + Uwash + Uleis + Uanx + Udep

*  Where Uy is the individual’s utility score, and Uweak through to Ugep are the disutilities
for each item in the INQoL included in the exercise.

The calculated disutility values are presented in Table 57.
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Table 57: Mapped utility weights by INQoL scores according to worst health state assumptions

Utot = 1 + Uweak + Ulock + Upain + Utired + Uwash + Uleis + Uanx + Udep
- A
INQoL score None Very little Some aﬁ\ng ¢ A Zn(*):ngrft,te considerabl| A lot %
How much weakness would | ——————— - _— e amount e
Qia| Yousayyou have in the 0 1 2 3 4 5 6 7
=—| muscles affected by your | HS assumption
condlition? 33333 I Il B B D D N e
HS assumption
23233 I Il B B D D N e
, A
INQoL score None Very little Some a’:_lfz;; t A Zn?girr]?te considerabl A lot %
E— _— _— e amount _—
Q2a How much muscle ‘locking’ 0 1 2 3 4 5 6 7
==—| would you say you have at | HS assumption
the moment? ~33333 I Il B B D B S e
HS assumption
~ 23233 I Il B B D D S e
, A
INQoL score None Very little Some alré\nfgz ¢ A ;nrggiza;te considerabl A lot %
I — _— _— e amount _—
Q3a How much pain would you 0 1 2 3 4 5 6 7
=—|say you have at the moment?| HS assumption
- 33332 I Il B B D D N e
HS assumption
23233 I Il B B D B S e
- A
INQoL score None Very little Some aqun;aL;; t A gvnc;gsge;te considerabl A lot %
How much tiredness would - — — e amount —
0 1 2 3 4 5 6 7
Q4a you say you have at the HS assumption = = = = = = = =
Ho assumption
moment? = 33333 I Il I Il @ B EE
HS assumption
— 23233 I Il B B B I e
Q5a At the moment, does your INQoL score Not at all Slightly A fair Moderately Considerabl Very much | Extremely
=—| muscle condition affect your amount y
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ability to do the following 0 1 2 3 4 5 6
activities? Daily activities | HS assumption
e.0. washing, dressing & 33333 I Il I Il B
housework HS assumption
- = 23233 I Il I Il B
. A fair Considerabl
INQoL score Not at all Slightly amount Moderately —M Very much | Extremely
At the moment, does your 0 y 2 3 4 5 6
Q5b muscle condition affect your HS assumbtion = = = = =
= - p
=== ability to do the following ~33333 I I B B I I e
activities? _Leisure activities HS assumbtion
Ho assumption
woadil NN BN BN BN BN W
. A fair Considerabl
INQoL score Not at all Slightly amount Moderately —M Very much | Extremely
Qsa At the moment, does your 0 1 2 3 4 5 6
=—| muscle condition make you | HS assumption
1 teel Anxious? ~ 33333 I Il I B B B e
HS assumption
~ 23233 I I B B B I e
. A fair Considerabl
INQoL score Not at all Slightly amount Moderately —M Very much | Extremely
Qsa| Atthe moment, does your 0 1 2 3 4 5 6
= —| muscle condition make you | HS assumption
I fool Deprossed? 33333 I Il B B I I e
HS assumption
23233 I Il B B I I e
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The disutility values in Table 57 were applied to the INQoL scores of the MYOMEX population,
resulting in the health state utility values presented in Table 58.

Table 58: Health state utilities

Health state MYOMEX study treatment arm | Health state utility
Alive on Treatment (AOT) Mexiletine [ ]
Alive no Treatment (ANT) Placebo [ ]

Validation of methodology

In addition to the clinical expert who informed the mapping process, Lupin interviewed patients
and clinical experts to validate methodology utilised within the submission, see Appendix L
and Appendix M.

Logical inconsistencies

The DCE resulted in some inconsistencies that have been observed in the assessment of
other HRQoL measures including SF-6D. In the assessment of the impact of such
inconsistencies, Brazier et al concluded these should be weighed against the rich descriptive
ability of the HRQoL measure (89).

Selected INQoL items

Literature provides evidence that the conceptually mapped items are appropriate for the
assessment of HRQoL in NDM disease. Sansone et al (33) and Trivedi et al (15) identified
Muscle weakness, Muscle Locking, Pain, and Fatigue as important symptoms of this disease.
Life domains such as Activities and Emotions were also identified as important domains within
the literature in the assessment of quality of life in NDM patients (34). Clinical experts agreed
that weakness and locking are important features of NDM that affect mobility and hence, could
be incorporated into the mobility domain of EQ-5D (74). Patients and clinical experts have
confirmed that these domains best reflect the nature of the disease ((74) and Appendix L,
Appendix M).

The underlying uncertainty of this reduction is whether these excluded INQoL sections better
describe quality of life impact of NDM disease. In addition to the three clinical experts who
informed the conceptual mapping process, six clinical experts, including a clinician involved in
the design of the INQoL measure, confirmed that the INQoL items chosen were appropriate
in the assessment of HRQoL in NDM, see Appendix M.

Independence of INQoL items / implausible health states

As mentioned in the conceptual mapping section, clinical experts informing the mapping
process identified a need for separate INQoL items for the assessment of muscle locking and
muscle weakness due to the ability of these two symptoms to be present independently of
each other in NDM patients. Additionally, Lupin has spoken with a number of patients with
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who have informed us that their symptoms present in an entirely different way to members of
their family who also have NDM (Appendix L) . The heterogeneous manifestation of myotonic
symptoms makes it difficult to identify implausible health states according to these patients.

However, the CMS disability score collected during the MYOMEX study, which was used in
the creation of a disease severity proxy for healthcare resource use in this assessment, proves
such apparently implausible health states can exist in NDM. For example, some of the
MYOMEX population had significant/severe problems ascending or descending stairs but had
mild or no problems dressing or walking, see Figure 27 and Figure 28.

Additionally, as mentioned in the description of the DCE, methods to enable the assessment
of health states for plausibility have not been developed. Additionally, patients confirm a lack
of implausible health states as the way in which symptoms manifest in them and family
members with NDM varies between and within individuals, see Section B.1.3.5 and Appendix
L.

B.3.5 Cost and healthcare resource use identification,

measurement and valuation

The economic SLR did not identify any studies reporting healthcare resource use for the NDM
population, including the patient level data available from MYOMEX (Appendix I). International
Statistical Classification of Diseases and Related Health Problems (ICD) codes were explored
to understand the classification of NDM in national data sources. Non-dystrophic myotonia
falls under the ICD10 Code: G71.1 — Myotonic Disorders. However, this also includes
dystrophic myotonia which has systemic features and dystrophic weakness and other
conditions. Disorders within this ICD10 code include:

e G71.1 Myotonic disorders

e G71.11 Myotonic muscular dystrophy

e (G71.12 Myotonia congenita

e (G71.13 Myotonic chondrodystrophy

e (G71.14 Drug induced myotonia

o (G71.19 Other specified myotonic disorders

Hospital Episode Statistics (HES) data was considered in order to obtain data for the NDM
chloride channelopathy, myotonia congenita (G71.12). HES data diagnosis codes start with a
letter and are followed by two or three digits which means HES data could only be obtained
for G71.1 and not a level lower with a fourth digit. No meaningful cost data could therefore be
used from the HES dataset.

Healthcare resource use was not collected during the MYOMEX study. Nevertheless,
healthcare resource use needed to be approximated for the patient population in the economic
model. The clinical myotonia scale (CMS), used during the MYOMEX was used as a proxy for
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to predict healthcare resource requirement, along with clinical expert opinion. This is described
in Section B.3.5.2.

B.3.5.1 Intervention and comparators’ costs and resource use

Mexiletine is an oral therapy and therefore only the treatment acquisition and monitoring costs
were applied to fully represent the costs of treatment for both mexiletine and placebo.

B.3.5.2 Mexiletine acquisition costs

Drug costs within this evaluation were associated with treatment of myotonic symptoms and
adverse events of treatment. Drug costs of mexiletine, with and without PAS discount and
broken down by per pack and per capsule, are presented in Table 59.

Table 59: Mexiletine treatment costs

Cost per No. per Cost per capsule/
Drug Source
pack pack tablet
Mexiletine — list price £5,000 100 £50 BNF (2019)(11)
Mexiletine — with PAS Lupin Healthcare (UK)
. N I L -
discount Limited

B.3.5.3 Comparator acquisition costs

As there is insufficient evidence to enable the indirect comparison of NaMuscla to other
unlicensed medications in the patient population defined in the NICE scope, evidence from
direct treatment comparison of mexiletine to placebo in the MYOMEX ftrial is used in this
economic evaluation. There are no acquisition costs applied for the placebo arm.

B.3.5.4 Monitoring costs

The summary of product characteristics (SmPC) of NaMuscla outlines that a detailed cardiac
evaluation is required prior to mexiletine initiation and again within 48 hours post initiation.
According to the SmPC, such an evaluation involves an ECG, 24-48-hour Holter-monitoring
and an echocardiography. It was assumed only one 24-48-hour monitoring and
echocardiogram were required for each assessment (i.e. prior to treatment initiation in the first
year).

According to the SmPC, monitoring of mexiletine occurs at least every two years depending
on the presence of cardiac abnormalities (9). A conservative assumption of yearly cardiac
monitoring was included within the base case and is presented in

Table 60 (9).
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Table 60: Resource requirements for a detailed cardiac evaluation

Number of activities
From year
Year one
Test two
Prior to Within 48 hours of
Total
initiation initiation
Electrocardiogram (test only) 1 1 2 0.5
Electrocardiogram monitoring for ] 0 ] 0
24-48 hours
Echocardiogram 1 0 1 0

B.3.5.5 Health-state unit costs and resource use

Within the model, health state related resource use for alive on treatment (AOT), alive no
treatment (ANT) and death are informed by patient level data from the MYOMEX study. The
heterogeneous nature of the presentation of myotonic symptoms in NDM means that there
are no generally recognised and agreed upon definition of myotonia severity; symptoms may
show a high inter- and intraindividual variability (69). Discussions with clinical experts to
identify health states for NDM patients with symptoms of myotonia found that the impact of
symptoms of myotonia on individual patients were very heterogeneous. Disease severity was
considered patient-specific and dependent on the part of the patient’'s body affected by
symptoms of myotonia, hence why no formal set of health states are described in the literature
(Appendix M). Therefore, the Markov model assessed patients as being alive on treatment,
alive without treatment or dead — either due to treatment or not.

Unfortunately healthcare resource use was not collected during the MYOMEX study (1) but
an expert advisory board had provided information on the use of physiotherapy, mobility aids,
day case attendance and hospital admissions for patients who the experts thought had mild,
moderate or severe disease, caveating the fact that no formal descriptions exist for disease
severity in the literature, in addition to the frequency of falls and fracture that were likely to
occur with and without the use of mexiletine in in NDM patients (39). This led to the
consideration of using the disability scale of the CMS to define resource use in the trial for
mexiletine compared to placebo as it required patients to assess their disability in carrying out
activities that are known to be affected by myotonia. This would provide more granular
information that was needed to create a proxy for the mild, moderate, severe health states for
the purpose of health resource allocation and clinical experts provided advice during this
process ((39) and Appendix M). The INQoL was not considered suitable as a proxy for
healthcare resource as it does not provide insight on this aspect compared to the CMS.
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The CMS for NDM is based on the model developed in primary dystonia (also a disease with
an episodic and segmental expression) and was developed in the pivotal phase Il MYOMEX
study of mexiletine in NDM patients (1).

The scoring algorithm of the CMS measure is divided into two sections (1):

e A myotonia severity scale based on examination of the patient which addresses
severity and provoking factors of myotonia in eight regions using a scale of 0-4 that
measures both intensity and frequency, and

o A disability scale based on the patient’s view of disability in activities of daily living
using gives ratings for seven activities of daily living, using a scale of 0-4 (for most
scales except feeding).

For the resource use approximation, the disability scale was chosen. This self-reported
disability scale gives ratings for seven activities of daily living (speech, handwriting, feeding,
hygiene, getting dressed, walking and stair climbing up and down), see Table 61.

Table 61: CMS scoring scales: Disability scale (handicap score) based on the patient’s view of
disability in activities of daily living (1)

Parameter Description Score
Speech Normal 0
Slightly affected, no difficulty being understood 1
Moderately affected, has to repeat oneself occasionally 2
Seriously affected, has to repeat oneself frequently 3
Incomprehensible most of the time 4
Writing Normal 0
Slightly slower 1
Visibly slower, all words are legible 2
Seriously affected, not all the words are legible 3
Impossible to handle the pen OR most words are illegible 4
Eating and handling Normal 0
cutlery A bit slow and clumsy 1
Able to feed oneself but needs help with preparation (cutting, | 2

opening yoghurt...)
Has to be fed

Hygiene (Washing Normal

etc) A bit slow but does not require assistance

Help required for a few gestures/movement

Help required with most gestures/movement

Help required with all gestures/movements

Dressing Normal

= O | Wl N| = O W

A bit slow but does not require assistance
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Help required for a few gestures/movement 2
Help required with most gestures/movement 3
Help required with all gestures/movements 4
Walking (tested on 3 | Normal 0
to 5 metres) Discreet difficulties, hardly visible 1
Moderate difficulties, asks for occasional help 2
Serious difficulties, needs walking aid (walking stick, third-party | 3
help)
Totally unable to walk, uses a wheelchair 4
Ascending and Normal 0
descending stairs Discreet difficulties, a bit more difficult but achievable 1
(tested on 5 stairs if | Moderate difficulty, uses a ramp 2
possible, otherwise Serious difficulty, ascends or descends step by step 3
based on questions) | |mpossible task 4

The total minimum-maximum range is 0—-27 for the disability scale. A normal situation in each

sub-domain corresponds to a score of 0.

Clinical experts ((74) and Appendix M) informed the development of the healthcare resource
proxy by selecting minimum and maximum CMS disability scores for patients with severe and
mild symptoms, respectively. This was carried out for each disability dimension within the CMS
disability scale. Table 62 shows the scores within each disability dimension that clinical experts

felt described NDM patients with mild, moderate and severe symptoms of myotonia.

Table 62: Clinical expert-informed ‘disease severity’ according to CMS disability scale

CMS disability scale dimensions
‘Disease Stairs -
severity’ | Speech | Handwriting | Eating | Hygiene | Dressing | Walking | ascending/
descending
Mild 0-1 0-1 0-1 0-1 0-1 0-1 0-1
Moderate 2 2 2 2 2 2 2
Severe 3-4 3-4 3 3-4 3-4 3-4 3-4

Disease severity during the treatment and no treatment arms of the MYOMEX study are
presented in Figure 27 and Figure 28, respectively. There are no severe patients in the
mexiletine arm of the study suggesting mexiletine improves disability across CMS dimensions.
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Figure 27: Percentage of MYOMEX patients in each level of 'disease severity' whilst on
mexiletine.

Figure 28: Percentage of MYOMEX patients in each level of 'disease severity' whilst on placebo
(no treatment)

Likely healthcare resource use was informed by expert elicitation according to the ‘disease
severity’ proxy. Table 63 shows the base case healthcare usage according to disease severity

proxy.
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Table 63: Clinical expert-informed assumption of annual allied healthcare resource use
according to ‘disease severity’ (39)

Clinical expert informed annual frequency of allied care events according to
‘disease severity' assumption
‘Disease

severity’ | physio- | Occupational | Speech | Day case Use of vtjaslﬁizf vtj:lii:f
therapy therapist therapy | attendance | wheelchair <ing 9
stick frame

Mild 6 1 1 1 1

Moderate 6 1 1 1 1

Severe 6 6 6 2 1 1 1

The annual number of sessions for healthcare sessions in Table 63 were assumed to be 6
(i.e. bimonthly sessions) in the base case, as per clinical expert elicitation during the UK
Advisory Board (39).

The probability of patients receiving a particular healthcare resource was dependent on the
‘disease severity’ level of the appropriate CMS disability scale dimension (Table 64 and Table

65).

Table 64: Clinical expert-informed assumption of allied healthcare resource use according to
‘disease severity’, as patient elicitation (Appendix L), expert elicitation (Appendix M) and the
UK Advisory Board (39)

Physiotherapy Occupational Day case
‘Disease Speech therapy
. annual care therapist annual attendances per
severity’ care package

package care package year
Mild 10% 10% 10% 100%
Moderate 60% 60% 60% 100%
Severe 80% 80% 80% 100%

Table 65: Clinical expert-informed assumption of mobility aid usage according to ‘disease
severity’, as patient elicitation (Appendix L), expert elicitation (Appendix M) and the UK
Advisory Board (39)

‘Disease Use of walking Use of walking
Use of wheelchair No mobility aid
severity’ stick frame
Mild 0% 0% 0% 100%
Moderate 0% 20% 10% 70%
Severe 5% 30% 40% 25%

Patients with disabilities associated with handwriting, walking and ascending or descending
stairs, were assumed to require physiotherapy costs. Disabilities in feeding, hygiene and
dressing received occupational therapy costs. Patients with disabilities associated with speech
received speech therapy costs. Mobility aid costs were received only by patients with walking
disabilities. These resource use allocations are presented in Table 66.
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Table 66: Assumed healthcare resource use by CMS disability scale dimensions

Healthcare resource use

CMS disability scale dimension(s)

Physiotherapy sessions

Handwriting

Walking

Stairs - ascending/ descending

Eating
Occupational health sessions Hygiene
Dressing

Speech therapy sessions Speech
Mobility aids Walking

Healthcare resource use multiplier

The patient surveys (2, 39) highlighted a disparity in possible events such as fractures
experienced by patients compared to that perceived by clinical experts who typically may see
patients once a year (Appendix M). Therefore, a multiplier of the resource use elicited from
experts and reported above is applied in the model. The multiplier in the base case is a multiple
of three for patients in the ANT health state. No multiplier was added to the AOT health state.

Unit costs

Unit costs of allied healthcare and other healthcare resource use are presented in Table 67

below.

Table 67: Healthcare resource use — unit costs

Healthcare resource use

Unit costs (£)

National Lower Upper Source
average quartile quartile
Cost of genetic test

Muscle Channelopathy £800.00 - - UK Genetic Testing Network
Disorders 4 Gene Panel (90)
Muscle channel clinics £167.00 - - NHS Reference Costs -
Neurology outpatient
appointment (72)
Genetic test £967.00 - - NHS Reference Costs -
Neurology outpatient
appointment (72)

Detailed cardiac evaluation

Electrocardiogram £38.00 - - NHS Reference costs, 2017-
2018 (72)

Electrocardiogram £96.00 - - NHS Reference costs, 2017-
monitoring for 24-48 hours 2018 (72)
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Echocardiogram £97.00 - - NHS Reference costs, 2017-
2018 (72)
Community services unit costs

1:1 Physiotherapy session £54.00 £44.00 £63.00 PSSRU Unit Costs 2018
(73)

1:1 Occupational therapy £78.00 £54.00 £99.00 PSSRU Unit Costs 2018
session (73)

1:1 Speech therapy session £97.00 £69.00 £113.00 PSSRU Unit Costs 2018
(73)

Annual unit cost of mobility aids

*Wheelchair - Self- or £101.00 - - PSSRU Unit Costs 2018
attendant-propelled (73)
Wheelchair - Active user £202.00 - - PSSRU Unit Costs 2018
(73)
Wheelchair - Powered £468.00 - - PSSRU Unit Costs 2018
v(73)
Wheelchair £257.00 Calculated — mean cost of
all wheelchair types
Walking stick £17.50 £5.00 £30.00 NHS.uk website (91)
Walking frame £150.00 £120.00 £200.00 NHS.uk website (91)
Primary care
GP appointment £34.00 - - PSSRU Unit Costs 2018
(73)
Secondary care
Day case attendance £207.00 - - NHS Reference costs, 2017-
2018 (72)
A&E attendance £130.00 - - NHS Reference costs, 2017-
2018 (72)
Treatment of a fracture £733.00 - - NHS Reference costs, 2017-
2018 (72)

Table 68: Summary of costs that inform the cost utility model

Probability or rate of Expected (model)
use Annual Unit costs
Resource — total costs
Mexiletine | Placebo units Mexiletine | Placebo
arm arm
Mexiletine administration
Mexiletine capsules o
(st price) - Year 1 I 0% 1071 £50 £53,550 £0.00
Mexiletine capsules o
(lst price)  Year 2+ I 0% 1092 £50 £54,600 £0.00
ECG 100% 0% 0.5 £38 £76.00 £0.00
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ECG 24-48 hour
monitoring (year 1 100% 0% 1 £96 £96.00 £0.00
only)
EChocaqdfrﬂ;";m (year 100% 0% 1 £97 £97.00 £0.00
Adverse event due to mexiletine intake
GP consultation 0.168 0 1 £34 £5.71 £0.00
Presggf;ﬁ?aﬁgit per 0.168 0 1 £31 £5.21 £0.00
Omeprazole 0.168 0 358 £0.03 £1.80 £0.00
Falls resulting in fracture - mild symptoms
A&E attendance 0.1 02 1 £130 | £13.00 | £26.00
Secondary care 0.1 0.2 1 £733 £73.30 | £146.60
treatment for fractures
Allied healthcare
Physf;;e;;%' mild 10% 10% 6 £54 £3240 | £32.40
mozgﬁz'ggiﬁg{&s 60% 60% 6 e54 | £194.40 | £194.40
Phys"’;';fnrs&yn;sse"ere 80% 80% 6 £54 | £25020 | £259.20
ch;’if’j‘ggnma;tgﬁfs'th - 10% 10% 6 £78 £46.80 | £46.80
%Coct;’eprztt'gg";'r:stﬂg‘s' 60% 60% 6 £78 | £280.80 | £280.80
Ogg‘\’/gfé'z;fr'] gtii'qtsh - 80% 80% 6 £78 | £374.40 | £374.40
Speecszms{:%' mild 10% 10% 6 £o7 £5820 | £58.20
migzz’tg t:ﬁ:%ﬁ’gms 60% 60% 6 £07 | £34920 | £349.20
Sse‘ileeerghs;hrﬁ;?g%; 80% 80% 6 £07 | £465.60 | £465.60
Wh§322?$;3m||d 0% 0% 1 £257 £0.00 £0.00
Whee'g;‘r?;t'om‘;derate 0% 0% 1 £257 £0.00 £0.00
Whezyf:i'tg‘rﬁ'severe 5% 5% 1 £257 | £12.85 | £12.85
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Wa'k'ggﬁs:rft';' mild 0% 0% 1 £17.50 |  £0.00 £0.00

m\c’)\éﬂg?g FS)ZtCin;ts 20% 20% 1 £17.50 | £3.50 £3.50
Wa'k'”%:tti'grft; severe 30% 30% 1 £17.50 | £5.25 £5.25
Walk'snfrﬁgqnfs' mild 0% 0% 1 £20 £0.00 £0.00
mg/g:'r‘;'{;gs'ﬁ”;fo;n . 10% 10% 1 £20 £2.00 £2.00
Walk|n§y1:1apr;10em-ssevere 40% 40% 1 £20 £8.00 £8.00
pay cas i;ﬁﬁ?ﬁ;gce | 100% 100% 1 £207 | £207.00 | £207.00
Daynfﬁji;rﬁz?:;gce | 100% 100% 1 £207 | £207.00 | £207.00
Daynfﬁji;rﬁz?:;gce " 100% 100% 2 £207 | £414.00 | £414.00

B.3.5.6 Adverse reaction unit costs and resource use

The cost of adverse reactions and healthcare resource are reported in Table 69.

It was assumed that treatment for adverse events would require an average of one visit to the
GP per year and the cost of treatment for dyspepsia. Dyspepsia treatment costs was based
on treatment with omeprazole 20 mg once daily.

Table 69: Adverse event drug costs

Drug Cost per pack No. per pack Cost F;ﬁ;featpsulel Source
Omeprazole £0.84 28 £0.03 BNF (2019) (11)
20 mg

B.3.5.7 Miscellaneous unit costs and resource use

No additional costs and healthcare resource use were applied in the model.
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B.3.6 2 Summary of base-case analysis inputs and assumptions

B.3.6.1 Summary of base-case analysis inputs

Table 70 shows the base-case de novo analysis inputs. Further detail on these inputs can be
found in other sections noted in the reference column.

Table 70: Summary of variables applied in the economic model

Reference
. Lower Upper Measurement to Section
Variable Value of .
bound bound . in
uncertainty _—
submission
Model settings
Upper and
728 lower bounds
Time horizon 56 years | 39.2 years eérs +30%; B.3.2.5
y Gamma
distribution
_ - Not — Not Not included
Discount rate for costs 3.50% included in included in PSA: B.3.2.5
PSA in PSA scenario
analysis for
Not Not 1.5% discount
Discount rate for outcomes 3.50% | includedin | included rate for B.3.2.5
PSA in PSA outcomes
Population characteristics
Upper and
lower bounds
Age 44 30.8 57.2 +30%; B.3.3.1
Gamma
distribution
Compliance rate 0.95 0.66 1 B.3.3.4
Discontinuation rate 0.06 0.04 0.2 B.3.3.5
Health state utility -
mexiletine - - - B.3.4.5
Health State ‘ggfy —no N N N Upper and B.3.4.5
lower bounds
Disease progression +30%; Beta
differential mexiletine 0 0 1 distribution B.3.3.3
Disease progression
differential no treatment 0 0.1 0.06 B.3.3.3
Likelihood of falls resulting in B.3.3.6
fracture whilst taking 0.1 0.07 0.13 T bl '50
mexiletine able
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Likelihood of falls resulting in
fracture whilst taking no
treatment

0.2

0.14

0.26

B.3.3.6
Table 50

Mexiletine first titration dose
(7 capsules), year 1

21

Mexiletine second titration
dose (14 capsules), year 1

14

21

Mexiletine maintenance dose

15

21

Quantity of weeks on
mexiletine first titration dose,
year 1

Quantity of weeks on
mexiletine second titration
dose, year 1

Quantity of weeks on
maintenance dose of
mexiletine, year 1

50

48

52

Upper and
lower bounds
+30%;
Gamma
distribution

B.3.3.2

B.3.3.2

B.3.3.2

B.3.3.2

B.3.3.2

B.3.3.2

Disease severity proxy

CMS Disability score
maximum for speech for mild
patients

CMS Disability score
maximum for speech for
severe patients

CMS Disability score
maximum for handwriting for
mild patients

CMS Disability score
maximum for handwriting for
severe patients

CMS Disability score
maximum for feeding for mild
patients

CMS Disability score
maximum for feeding for
severe patients

CMS Disability score
maximum for hygiene for mild
patients

Upper and
lower bounds
+30%;
Gamma
distribution

B.3.5.2

B.3.5.2

B.3.5.2

B.3.5.2

B.3.5.2

B.3.5.2

B.3.5.2

CMS Disability score
maximum for hygiene for
severe patients

CMS Disability score
maximum for dressing for
mild patients

CMS Disability score
maximum for dressing for
severe patients

Upper and
lower bounds
+30%;
Gamma
distribution

B.3.5.2

B.3.5.2

B.3.5.2
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CMS Disability score

maximum for walking for mild 1 0 2 B.3.5.2
patients
CMS Disability score
maximum for walking for 3 2 4 B.3.5.2

severe patients

CMS Disability score

maximum for stairs for mild 1 0 2 B.3.5.2
patients
CMS Disability score
maximum for stairs for 3 2 4 B.3.5.2

severe patients

Mexiletine initiation and maintenance

Number of

. . 2 1 3 B.3.5.3
Electrocardiogram (biannual) Upper and
Number of Electrocardiogram lower bounds
monitoring for 24-48 hours 1 0 2 +30%; B.3.5.3
(only in the first year) Gamma
. distribution
Number of Echo-cardiogram 1 0 > B.3.5.3

(only in the first year)

Healthcare resource utilisation (annual)

Percentage of mild patients
who utilise physiotherapy 0.1 0.07 1 B.3.5.2
annual care package

Percentage of moderate
patients who utilise
physiotherapy annual care
package

0.6 0.42 1 B.3.5.2

Percentage of severe
patients who utilise
physiotherapy annual care
package

Upper and
0.8 0.56 1 lower bounds B.3.5.2
+30%; Beta
distribution

Percentage of mild patients
who utilise occupational
therapist annual care
package

0.1 0.07 1 B.3.5.2

Percentage of moderate
patients who utilise
occupational therapist annual
care package

0.6 0.42 1 B.3.5.2

Percentage of severe

patients who utilise
occupational therapist annual 0.8 0.56 1 Upper and B.3.5.2
care package lower bounds

1+30%; Beta
Percentage of mild patients distribution
who utilise speech therapy 0.1 0.07 1 B.3.5.2

care package
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Percentage of moderate
patients who utilise speech
therapy care package

0.6

0.42

Percentage of severe
patients who utilise speech
therapy care package

0.8

0.56

Percentage of mild patients
who utilise day case
attendances per year

0.7

B.3.5.2

B.3.5.2

B.3.5.2

Percentage of moderate
patients who utilise day case
attendances per year

0.7

Percentage of severe
patients who utilise day case
attendances per year

0.7

Percentage of mild patients
who utilise wheelchair

Percentage of moderate
patients who utilise
wheelchair

Percentage of severe
patients who utilise
wheelchair

0.05

0.04

Percentage of mild patients
who utilise walking sticks

Upper and
lower bounds
+30%; Beta
distribution

B.3.5.2

B.3.5.2

B.3.5.2

B.3.5.2

B.3.5.2

B.3.5.2

Percentage of moderate
patients who utilise walking
sticks

0.2

0.14

Percentage of severe
patients who utilise walking
sticks

0.3

0.21

Percentage of mild patients
who utilise walking frame

Percentage of moderate
patients who utilise walking
frame

0.1

0.07

Percentage of severe
patients who utilise walking
frame

0.4

0.28

Upper and
lower bounds
+30%; Beta
distribution

B.3.5.2

B.3.5.2

B.3.5.2

B.3.5.2

B.3.5.2

Healthcare resource units (annual)

Number of annual
physiotherapy visits for mild
patients

4

Number of annual
physiotherapy visits for
moderate patients

Upper and
lower bounds
+30%;
Gamma
distribution

B.3.5.2

B.3.5.2
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Number of annual
physiotherapy visits for
severe patients

Number of annual
occupational therapy visits
for mild patients

Number of annual
occupational therapy visits
for moderate patients

B.3.5.2

B.3.5.2

B.3.5.2

Number of annual
occupational therapy visits
for severe patients

Number of annual speech
therapy visits for mild
patients

Number of annual speech
therapy visits for moderate
patients

Number of annual speech
therapy visits for severe
patients

Number of annual day case
attendances for mild patients

Upper and
lower bounds
+30%;
Gamma
distribution

B.3.5.2

B.3.5.2

B.3.5.2

B.3.5.2

B.3.5.2

Number of annual day case
attendances for moderate
patients

Number of annual day case
attendances for severe
patients

Number of wheelchairs for
mild patients (provision and
maintenance)

Number of wheelchairs for
moderate patients (provision
and maintenance)

Number of wheelchairs for
severe patients (provision
and maintenance)

Number of walking sticks for
mild patients (provision and
maintenance)

Upper and
lower bounds
+30%;
Gamma
distribution

B.3.5.2

B.3.5.2

B.3.5.2

B.3.5.2

B.3.5.2

B.3.5.2

Number of annual units of
walking sticks for moderate
patients (provision and
maintenance)

Number of walking sticks for
severe patients (provision
and maintenance)

Upper and
lower bounds
+30%;
Gamma
distribution

B.3.5.2

B.3.5.2
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Number of walking frames for
mild patients (provision and 1 0 2 B.3.5.2
maintenance)
Number of walking frames for
moderate patients (provision 1 0 2 B.3.5.2
and maintenance)
Number of walking frames for
severe patients (provision 1 0 2 B.3.5.2
and maintenance)
Number of omeprazole 20mg
capsules per day for 1 0 2 B.3.5.2
treatment for dyspepsia
Adverse events probability
Probability of requiring 07 0.49 y Upper and B3.36
treatment for dyspepsia lower bounds
1+30%; Beta
Probability of adverse events 0.33 0.23 1 distribution B.3.3.6
Costs
Cost per capsule £0.03 | £0.02 £0.04 B.3.5.2
of omeprazole
Cost per capsule of imported | g9 5q £6.50 £12.08 B.3.5.2
mexiletine
Genetic test cost £800.00 £560.00 £1,040.00 B.3.5.2
Cost of Genetic consultation | ¢167.00 | £11690 | £217.10 B.3.5.2
Upper and
Cost per capsule of £27.50 | £3500 | £65.00 | lowerbounds | B35.2
NaMuscla +30%;
Cost of Electrocardiogram £38.00 £26.60 £49.40 Gamma B.3.5.2
- distribution
Cost of Electrocardiogram | g6 o9 | 6720 | £124.80 B.3.5.2
monitoring for 24-48 hours
Cost of Echocardiogram £97.00 £67.90 £126.10 B.3.5.2
Costof Physiotherapy 1:1 | ¢54 00 | g£37.80 | £70.20 B.3.5.2
session
Cost of Occupational therapy | o276 09 | e5460 | £101.40 B.3.5.2
1:1 session
Costof Speech therapy 1:1 | 097 09 | £67.90 | £126.10 B.3.5.2
session
Cost of General Practitioner
consultation £65.00 £45.50 £84.50 Upper and B.3.5.2
lower bounds
Cost of Day case attendance | £207.00 £144.90 £269.10 +30%: B.3.5.2
Cost of A&E attendance £130.00 £91.00 £169.00 Gamma B.3.5.2
distribution
Cost of treatment of fracture | £733.00 £513.10 £952.90 B.3.5.2
Cost of Wheelchair - Self-or | o101 05 | £7070 | £131.30 B.3.5.2
attendant-propelled (annual)

Company evidence submission template for mexiletine (NaMuscla) for treating symptomatic

myotonia in adult patients with non-dystrophic myotonic disorders [ID1488]

© Lupin Healthcare (UK) Limited (2019). All rights reserved

Page 164 of 195




Cost of Wheelchair - Active £202.00 £141.40 £262.60 B.3.5.2
user (annual)
Cost of Wheelchair - £468.00 | £327.60 | £608.40 B.3.5.2
Powered (annual)

Cost of Walking sticks £17.50 £12.25 £29 75 B.3.5.2
(annual)

Costof Walking frame | 015000 | £105.00 | £195.00 B.3.5.2
(annual)

B.3.6.2 Assumptions

Table 71 presents the assumptions of the de novo cost utility model created for this analysis.

Table 71: Assumptions underpinning cost effectiveness model

Variable

Assumed value

Justification

Time horizon

56 years

Patients entering the model have a mean age of 44
years based on MYOMEX study population, see
Section B.2.3.1. Patients in the cohort are not
expected to live beyond 100 years and therefore a 56
year time horizon was deemed appropriate (100-44 =
56). In the modelled population, 99% of the population
are in the death health state at 100 years of age.

This is considered appropriate as the MYOMEX
population inform the utility and health care resource
calculations. Additionally, individuals with NDM have
specified worsening symptoms (assumed to
progressively require BSC and finally pharmacological
treatment) with increasing age Appendix L. Hence, a
mean age of 44 years is appropriate. The time horizon
is included in the sensitivity analysis.

Half-cycle correction
applied

Yes

A half-cycle correction was applied to both costs and
health outcomes in the Markov model due to the long
time horizon of the model.

Baseline
characteristics of
patients

Whole cohort:

Age (yearsi 44
% male = %

The indicated population were enrolled in the
MYOMEX study, so it is suitable to use the baseline
characteristics of the MYOMEX cohort for model.

Clinically effective
dose

400 mg daily (14
capsules per
week)

MYOMEX long term efficacy and feedback from
Advisory Board (39, 50). Corroborated by clinical
experts (Appendix M).

Disease progression
differential

15%

Literature (17) and patient experience (2, 27),
Appendix L) report increasing severity of disease over
time. Feedback from two German clinical experts
support that in the absence of an effective treatment a
decline in QoL over time occurs, as imported
mexiletine has not been an option (Appendix M).

Long-term data from MYOMEX (50) shows clinical
benefit is at least maintained and is supported by
clinical experts (Appendix M).
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A disease progression differential is therefore applied
to ‘no treatment’ arm utilities under the assumption
that quality of life worsens in the absence of
treatment. See Section 3.3.3

Discontinuation rate 5.51% Based on real world (long term) data by Suetterlin et
al (49). This was included in place of the
discontinuation rate observed in the MYOMEX study
which had a short-term follow-up, see section B.2.3.1.

Disease severity Mild As healthcare resource use data was not available
proxy (for healthcare Moderate from the MYOMEX study nor results of the SLR, it was
resource use Severe approximated for each patient in the MYOMEX study
allocation) using a proxy for disease severity. The disability scale
of the Clinical Myotonia Scale (CMS) was chosen
because it is a subjective measure that enables
patients to assess their ability to carry out tasks.
Clinical experts informed the allocation of mild,
moderate or severe to scores within each dimension
of the scale. See section B.3.5.5.
Multiplier of Multiple of 3 Healthcare resource use, as informed through expert
healthcare resource elicitation using a proxy of the CMS disability scale,
use for patients on was a lot less than is usually observed in chronic
no treatment disease. This suggested an underestimate,

particularly for symptomatic patients in the absence of

treatment. A multiple of healthcare resource use in the

absence of treatment was assumed in the base case
to address this likely underestimation.

B.3.7 Base-case results

B.3.7.1 Base-case incremental cost-effectiveness analysis results

The base case result, at list price, was associated with an incremental cost of - and
incremental QALY of ] which resulted in an ICER of |l The ICER, when incorporating
the PAS discount (see Table 59 of Section B.3.5.1), was |} which was associated with
a lower incremental cost of |l with no change in incremental QALYs.

The disaggregated results presented in Appendix J show that the largest QALY gains are
obtained in the Alive on Treatment health state (JJll%) due to no patients being in this
health state when receiving no treatment. The majority of costs also occur in the Alive on
Treatment with the % being due treatment costs.
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Table 72: Base-case results

Technolo Total Total Total Incremen | Incremen | Incremen ICER
ay costs (£) LYG QALYs tal costs talLYG tal incremen
(£) QALYs tal
(E/QALY)
List price
No I 38.92 ]
treatment
Mexiletine | [ 38.92 Il 0 B
PAS price
No I 38.92 ]
treatment
Mexiletine | [ | 3892 I 0 ] I
B.3.8 Sensitivity analyses

B.3.8.1 Probabilistic sensitivity analysis

To assess parameter precision in the model, all model parameters were varied simultaneously
in a probabilistic sensitivity analysis (PSA). The convergence method presented by Hatswell
et al (92) was used to inform the number of iterations to include in the simulation. Confidence
intervals did not cross zero at 5,000 iterations, however, due to the potential uncertainty in the
model, 10,000 PSA iterations were run to obtain a stable estimate and convergence of the
mean model output.

Mean values, standard deviation, and distributions of each parameter included within the PSA
are presented in Table 70. Beta distributions were used for the event probabilities and utilities,
with Gamma distributions used for quantities of resource use and costs.

The mean results presented in Table 73, at list and PAS price, show a slight reduction in the
ICER compared to the base case. This is due to an increase in total costs for both mexiletine
and no treatment, combined with a greater decrease in total QALYs for no treatment than
mexiletine. The list price ICER is |JJJJl] with the inclusion of PAS price reducing the ICER to
B The results are in line with the deterministic base case, providing additional
confidence in the results.

Company evidence submission template for mexiletine (NaMuscla) for treating symptomatic
myotonia in adult patients with non-dystrophic myotonic disorders [ID1488]

© Lupin Healthcare (UK) Limited (2019). All rights reserved Page 167 of 195



Table 73: Mean results of probabilistic sensitivity analysis

Technology Total costs Total Incremental | Incremental ICER
(£) QALYs costs (£) QALYs (E/QALY)
List price
No treatment - -
Mexiletine ] [ ] ] N ]
PAS price
No treatment [ [ ]
Mexiletine ] [ ] ] N B

Mean incremental results at list and PAS price are presented in the cost-effectiveness planes
(CEP) below, see Figure 29 and Figure 30 respectively.

The PSA results and the deterministic base case result at both list and PAS price sit in the
North East quadrant of the CEP, suggesting that mexiletine is both more effective and more
costly than no treatment. Of the individual results of the 10,000 iterations, - are cost-
effective, sitting under the £30,000 threshold at PAS price, with - at list price. In addition,
a small proportion - of scenarios sit in the North West quadrant, indicating a small
degree of uncertainty about the incremental benefits of mexiletine versus no treatment.

The cost-effectiveness acceptability curve (CEAC), at list and PAS price, are presented in
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Figure 31 and
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Figure 32 respectively. The CEAC show that, at a maximum willingness to pay of £30,000,
mexiletine has a - probability of cost-effectiveness than no treatment. At a WTP threshold
of £100,000, the probability of cost effectiveness is approximately [JJJl| at PAS price but falls
to approximately Bl when considering list price. A ] probability of cost-effectiveness is
obtained at a WTP threshold of approximately £300,000 for the PAS price.
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Figure 29: [
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Figure 30: [
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B.3.8.2 Deterministic sensitivity analysis

One-way sensitivity analysis (OWSA) was performed to assess the impact of individual
parameters on the model results. As the majority of model parameters were informed by a
small study population and assumptions informed by clinical experts, upper and lower Cls
could not be sourced from literature for the OWSA. Instead, upper and lower Cls were
assumed to be 30% of the mean value where it was not possible to derive data from literature,
see Table 70.

A tornado diagram (Figure 33 for the list price and Figure 34 for PAS price) illustrate that the
model is most sensitive to the utility value whilst on mexiletine, the mexiletine maintenance
dose, mexiletine’s disease progression differential, cost per mexiletine capsule, utility value
for no treatment and compliance rate. These parameters affect how much cost and health
effect is accrued in the AOT health state.

Figure 33: [N

Table 74 and Table 75 show that the mexiletine health state utility value causes the largest
change in base case ICER, varying it by [l at list price and [l with PAS price. Whilst
varying the utility value for no treatment causes only a third of the variation at B -t st
price and - at PAS price. As an increase in the mexiletine disease progression
differential leads to a decrease in QALY gain, this causes a large variation from the base case.
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Table 74: OWSA results of mexiletine versus No treatment for the whole cohort (list price)

Parameter

Lower
bound (£)
ICER

Upper bound
(£) ICER

Difference
(£) ICER

Base case ICER (without PAS discount)

Utility value - Mexiletine

Mexiletine maintenance dose

Disease progression differential mexiletine

Cost per capsule for mexiletine

Utility value — no treatment

Compliance rate

Quantity of weeks on maintenance dose of
mexiletine, year 1

Disease progression differential - No Treatment

Quantity of weeks on mexiletine second titration
dose, year 1

Percentage of mild patients who utilise speech
therapy care package

Quantity of weeks on mexiletine first titration
dose, year 1

Mexiletine second titration dose (14 capsules),
year 1

Mexiletine first titration dose (7 capsules), year 1

Percentage of mild patients who utilise
occupational therapist annual care package

Number of annual units of day case attendances
for moderate patients

CMS Disability score maximum for feeding for
mild patients

Number of annual units of day case attendances
for severe patients

T
T

TN
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CMS Disability score maximum for speech for
mild patients

Cost of Physiotherapy 1:1 session

CMS Disability score maximum for stairs for
severe patients

Figure 34: [N

Table 75: OWSA results of mexiletine versus No treatment for the whole cohort (PAS price)

Lower .
Parameter bollg:EdR(£) Up(%t)erlgggnd D(gellglr;;e
Base case ICER (without PAS discount) ]
Utility value - Mexiletine ] ] ]
Mexiletine maintenance dose I I ]
Disease progression differential mexiletine ] ] ]
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Cost per capsule for mexiletine

Utility value — no treatment

Compliance rate

Quantity of weeks on maintenance dose of
mexiletine, year 1

Disease progression differential - No Treatment

Quantity of weeks on mexiletine second titration
dose, year 1

Percentage of mild patients who utilise speech
therapy care package

Percentage of mild patients who utilise
occupational therapist annual care package

Quantity of weeks on mexiletine first titration
dose, year 1

Mexiletine second titration dose (14 capsules),
year 1

Mexiletine first titration dose (7 capsules), year 1

Number of annual units of day case attendances
for moderate patients

CMS Disability score maximum for feeding for
mild patients

Number of annual units of day case attendances
for severe patients

CMS Disability score maximum for speech for
mild patients

Cost of Physiotherapy 1:1 session

CMS Disability score maximum for stairs for
severe patients

CMS Disability score maximum for dressing for
mild patients

BIRRERIEERERIEIN]
IIIIIIIIIIIIIIII#I
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B.3.8.3 Scenario analysis

Scenario analyses were performed to analyse the effect of using alternative data sources for
the following model parameters and assumptions, quantifying the uncertainty surrounding the
true values:

Disease progression differential in the base case is 15% between mexiletine treatment
and no treatment over the lifetime of an NDM patient. In the scenario analysis, it is
varied between 0-25%. A differential effect is assumed to exist in NDM such that quality
of life decreases over time in the absence of treatment for myotonic symptoms as
described in Section B.3.3.3.

The time horizon in the base case is 56 years. Scenario analysis to assess the impact
of a reduced time horizon of 10, 20, 30 and 40 years were carried out to assess the
impact on the base case results.

The source of the modelled population, MYOMEX, informed the base case compliance
rate of % Scenario analysis where the reported compliance rates in Statland et
al (90.2%) and Stunnenberg (94%) were carried out to assess the impact on cost-
effectiveness.

The discontinuation rate in the base case was informed by the long term follow-up
study by Suetterlin et al and equated to 5.15%. As this informed annual movement
from the alive on treatment health state to the alive no treatment health state, the
impact of reported discontinuation rates in other studies - MYOMEX study (l%),
Statland et al (7%) and Stunnenberg (3%) — were assessed for their impact on cost
effectiveness of mexiletine.

The base case value of the adoption of the healthcare resource multiplier considering
a multiple of three for comparator arm. A reduction in this multiplier (multiple of two
and no multiplier) was assessed to understand the impact of reducing the base case
assumption of higher healthcare resource use in the absence of treatment.

The adverse event rate of 33.33% for gastrointestinal side effects of mexiletine was
informed by Suetterlin et al in the base case. Scenario analysis where the reported
rates in the MYOMEX study (J|%), Statland et al (32%) and Stunnenberg (70%) were
carried out to assess the impact of adverse events on the cost-effectiveness.

A dose (mexiletine maintenance dose) of 400 mg daily or 14 capsules per week was
used in the base case. In Suetterlin, an effective dose of mexiletine is reported as
416.7 mg daily. This scenario analysis explored a slightly higher dose of 429 mg daily
(15 capsules per week) to assess the impact of an increased dose on the base case
ICER.

A scenario analysis was carried out to assess the impact of a conservative worst health
state assumption, 23233, in comparison to the worst health state 33333 assumed in
the base case. Worst health state in NDM disease, as measured by the INQoL
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questionnaire, is assumed to not be as severe as the worst health state in EQ-5D-3L
(i.e. 33333), see Section B.3.4.2. Clinical experts informed the following assumptions:

o Mobility: Extreme muscle locking and muscle weakness does not equate to
confinement to bed in NDM so worst health state is 2 in EQ-5D-3L i.e. 23333

o Usual activities: The worst health state in Usual activities observed in NDM is
less severe than the worst state in EQ-5D, hence, 33233.

e The structural assumption of a discount rate of 3.5% was adopted in the base case.
The adoption of a discount rate of 0% and 1.5% for health outcomes was assessed,
keeping a discount rate of 3.5% for costs (as indicated on HM treasury green book in
2018) (70).

e Genetic test costs were assumed for all patients, regardless of health state, in year
one in the base case. The exclusion of genetic testing costs was assessed in scenario
analysis due to the assumption that patients would not be diagnosed to initiate
mexiletine treatment as they would already be diagnosed to receive best supportive
care. So the cost of this healthcare resource use should not be associated with
treatment.

The same percentage change from base case ICER was found at both list and PAS price for
the majority of scenarios tested, see Table 76 and Table 77.
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Table 76: Results of scenario analyses (PAS price)

Scenario Mexiletine Mexiletine | No Treatment No Incr. cost | Incr. ICER % change from
cost (£) QALY costs Treatment QALY base-case ICER
QALY

Base case results

No Treatment disease
progression differential 0%

No Treatment disease
progression differential 5%

No Treatment disease
progression differential 10%

No Treatment disease
progression differential 20%

No Treatment disease
progression differential 25%

Time horizon 10 years

Time horizon 20 years

Time horizon 30 years

Time horizon 40 years
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No multiplier for HC resource use
in No Treatment health state (i.e.
x1)

Two multipliers for HC resource
use in No Treatment health state
(i.e. x2)

Four multipliers for HC resource
use in No Treatment health state
(i.e. x4)

Adverse events —- MYOMEX

Adverse events - Statland

Adverse events — Stunnenberg

Daily dose 429 mg (15 capsules)

23233 EQ-5D worst health state
for INQoL

No discount rate for health
outcomes and costs

Health outcome discount rate
1.5%

Compliance rate Statland

Compliance rate Stunnenberg
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Table 77: Results of scenario analyses (List price)

Scenario

Mexiletine
cost (£)

Mexiletine
QALY

No
Treatment
costs

No Treatment
QALY

Incr.
cost

ICER

% change from
base-case ICER

Base case results

No Treatment disease
progression differential 0 %

No Treatment disease
progression differential 5%

No Treatment disease
progression differential 10%

No Treatment disease
progression differential 20%

No Treatment disease
progression differential 25%

Time horizon 10 years

Time horizon 20 years

Time horizon 30 years

Time horizon 40 years
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No multiplier for HC resource
use in No Treatment health state
(i.e. x1)

No multiplier for HC resource
use in No Treatment health state
(i.e. x2)

No multiplier for HC resource
use in No Treatment health state
(i.e. x4)

Adverse events - MYOMEX

Adverse events - Statland

Adverse events - Stunnenberg

Daily dose 429 mg (15 capsules)

23233 EQ-5D worst health state
for INQoL

No discount rate for health
outcomes and costs

Health outcome discount rate
1.5%

Compliance rate Statland

Compliance rate Stunnenberg
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Disease progression differential (No Treatment)

An increasing disease progression differential from 0-25% for the no treatment (AOT) health
state causes a gradual increase in QALY gain resulting in a reduction in the ICER in
comparison to the base case. An increasing differential causes a progressive decrease in the
utility value for no treatment leading to increasing incremental QALY. Hence, if NDM in
untreated patients worsened at a faster rate than NDM in mexiletine treated patients, the cost
effectiveness of mexiletine increases at lower WTP thresholds.

Time Horizon

There was no change in ICER value with increasing model time horizons as incremental costs
and QALYs increased at a similar rate, resulting in ICERs that were within £14 of the base
case. The reason for this result is that the model is informed by short term data from the
MYOMEX population and point estimates from other studies. Hence, the same healthcare
usage and health outcomes are observed throughout the NDM patient’s lifetime with
differences across years solely due to parameters that inform the same changes across the
cohort i.e. discount rates.

Healthcare resource use multiplier (No Treatment)

No multiplier results in a - increase in the base case ICER. There is no change in the
QALY gain in comparison to the base case and increasing multiplier reduces the base case
ICER.

Adverse events

Different sources for the probability of gastrointestinal adverse events whilst on mexiletine led
to small changes in the cost of the Alive on Treatment health state which resulted in equally
small changes in the ICER. Hence, the changes in the probability of the most frequent adverse
event whilst on mexiletine does not lead to significant changes in the base case ICER.

Mexiletine maintenance dose

Increasing the maintenance dose of mexiletine by one capsule leads to a - rise in the base
case ICER. This enables the assessment of an alternative long term maintenance (or
effective) dose as reported by Suetterlin et al (49).

Worst health state assumption

Updating the worst health state assumption from 33333 in the base case to 23233 results in
a - increase in the ICER value. This is as expected as more severe INQoL scores can be
associated with more severe disutility values.
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Discount rate

Reduction in the discount rate to 1.5% lead to a reduction of ] from the base case ICER.

Genetic testing

Removal of genetic testing had no impact on the base case ICER, as it is included for both
mexiletine and no treatment in the first year of the Markov model. A patient needs to be
diagnosed with NDM prior to a decision to initiate treatment or not is made.

Compliance rate

A reduction of [} and ] from the base case ICER was observed for compliance rates
informed by Statland et al and Stunnenberg et al respectively. This is due to a slightly lower
incremental cost with each of these rates in comparison to the base case.

B.3.8.4 Summary of sensitivity analyses results

Compared to the base case, the ICER value generated by the probabilistic sensitivity analysis
is slightly lower due to a greater relative increase in the total QALYs gained than the total
costs of mexiletine treatment in comparison to no treatment.

The deterministic sensitivity analysis illustrated that the largest reductions in the base case
ICER were due to improvements in QALY gain whilst patients are in the AOT health state. The
parameters that drove this were utility value whilst on mexiletine, the mexiletine maintenance
dose, mexiletine’s disease progression differential, cost per mexiletine capsule, utility value
for no treatment and compliance rate. This suggests the need for further gathering of evidence
to the costs and consequences of mexiletine treatment.

The results of the scenario analyses show that significant differences to the base case are
observed following changes from base case values for key model parameters and
assumptions: worst health state assumption, disease progression differential (no treatment)
and reduction in the discount rate of outcomes and compliance. Hence, the model is most
sensitive to scenarios that make assumptions of the natural history of the disease and the
dose of mexiletine treatment.

B.3.9  Subgroup analysis

No subgroups of interest were identified for this submission. This is in line with the NICE Final
Scope.
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B.3.10 Validation

B.3.10.1 Validation of cost-effectiveness analysis

The economic model was subject to extensive internal and external validation by programmers
who were not involved in the model build. Internally, the finalised model was quality checked
for the following components:

- Basic validity checks; logical checks of the Markov trace and output in relation to inputs
and intended functions

- Costs; checks of cost inputs for most recent sources and application
- Utilities and clinical; most applicable sources and application

- Model settings; standard model functionality and usability

- Sensitivity analysis; PSA, DSA and scenario analyses incorporation
- Macros/User Forms; VBA code functionality and efficiency

External validation of the model structure and function was provided by two third party health
economics consultancies, who were consulted during the development of the health economic
model and checked the model inputs were working correctly.

B.3.11 Interpretation and conclusions of economic evidence

Over a 56-year time horizon, the QALY gain for the modelled population of NDM patients was
B =t = total cost of Il resulting in a base case ICER of [l at PAS price. The
probabilistic ICER is - per QALY at PAS price supporting the base case ICER in its
proximity. The small reduction in probabilistic ICER is due to a slight increase in incremental
QALYs as well as a reduction in incremental costs when parameter and model uncertainty is
taken into account with the probabilistic analysis.

Disaggregated results of the model show that the majority of costs and outcomes in the model
are accrued whilst patients are in the Alive on Treatment health state. The main drivers of the
model identified in the one way sensitivity analysis affect how much cost and health outcomes
are accrued in the AOT health state. Some conservative assumptions in this analysis reduced
such accrual. For example, Suetterlin et al observed patients reinitiating mexiletine treatment
after stopping because of ineffectiveness or adverse events. An assumption was made that
such re-initiation would occur within a year of stopping mexiletine and so the model only
required annual discontinuation rates.

As this is the first economic evaluation of treatment for myotonic symptoms in NDM, there are
no economic evaluations for this clinical area to validate the results against. However, the
base case ICER obtained in this analysis is well below the £100,000 ICER threshold for the
QALY gain in the NICE Highly Specialised Technology appraisals — the usual route for very
rare disease appraisals.
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The use of patient level data to inform model parameters has been a major advantage for this
analysis. As NDM is a very rare disease, a paucity of data exists which would usually lead to
the requirement of many assumptions to inform the relative effectiveness of comparators. With
access to the MYOMEX dataset, a direct comparison of mexiletine and no treatment was
possible. Additionally, as HRQoL was collected in this dataset, effectiveness could be
informed by the same dataset i.e. the generation of utilities from INQoL scores collected during
the MYOMEX study. It will be noted that the utility gain derived from the health economic
model is high where treatment with mexiletine can restore the health of patients with NDM to
the same level of that of the general population. This is expected when taking into account the
impact the condition can have on patients — see Section B.1.3.5 for qualitative insights on the
impact that the symptoms of myotonia can have on patient lives.

A limitation of this analysis was that healthcare resource use was not collected in the same
dataset. However, the assessment of subjective myotonia-related disability using the CMS
disability score enabled allocation of healthcare resources according to an individual’s scoring
of their own health — a good measure of the healthcare need they are likely to seek. Clinicians
identified few healthcare resources, as most impact caused by myotonia disrupts an
individual’s ability to carry out everyday activities (see Section B1.3.5.) but direct healthcare
resource use is possibly underestimated. Coping strategies are then developed that often
mean the individual has to forgo many aspects of their lives including the ability to be
independent or even take care of their own children. Hence a healthcare resource use
multiplier has been incorporated into the model to account for costs that are not completely
captured within the model focusing on an NHS perspective.

Health state preferences which enabled the valuation of utilities from the disease-specific
HRQoL instrument, INQoL, to the preference-based instrument EQ-5D were informed by a
generalisable sample of the UK population. Hence, utility weights that informed this economic
evaluation were generated according to the preferences of the UK population. The efficacy of
mexiletine used in this analysis was obtained from the MYOMEX study and the improved
outcomes observed whilst patients are taking mexiletine are in keeping with findings of a UK
retrospective analysis of the treatment of channelopathies by Suetterlin et al.

Additionally, the healthcare resource use utilised in NDM was informed by expert clinicians in
this evaluation due to the rarity of NDM and the fact that such data was not collected during
the MYOMEX study. The unit costs of resources were obtained from the most recent NHS
Reference Costs and Personal Social Services Research Unit datasets which provide
reasonable estimates of the cost of healthcare provision in NHS England.

In conclusion, when compared to no treatment, mexiletine is both more costly and more
effective. Uncertainties around the natural history of the disease such as disease progression
differentials were shown to have greatest impact on the ICER when assessed in the scenario
analyses. This is to be expected for very rare diseases such as NDM where much uncertainty
is present due to difficulty collecting evidence of effectiveness. Lupin have addressed this by
ensuring large variation of the model inputs during sensitivity analysis. The base case ICER
with PAS is [l is above the NICE threshold for cost-effectiveness for a Single Technology
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Appraisal but in the context of a very rare disease and under a Highly Specialised Technology
appraisal NaMuscla would be cost-effective with undiscounted gain of- QALYs, well below
the £100,000 cost per QALY threshold.
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Notes for company

Highlighting in the template

Square brackets and grey highlighting are used in this template to indicate text that
should be replaced with your own text or deleted. These are set up as form fields,
so to replace the prompt text in [grey highlighting] with your own text, click
anywhere within the highlighted text and type. Your text will overwrite the
highlighted section.

To delete grey highlighted text, click anywhere within the text and press
DELETE.
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List of Abbreviations

A&E Accidents and Emergency

AE Adverse Event

ANT Alive No Treatment

AOT Alive On Treatment

ATC Anatomical Therapeutic Chemical Classification System
BNF British National Formulary

BSC Best Supportive Care

CEAC Cost-Effectiveness Acceptability Curve

CEP Cost-Effectiveness Planes

Cl Confidence Interval

CMS Clinical Myotonia rating Scale

CS Company Submission

CSR Clinical Study Report

DCE Discrete Choice Experiment

DSA Deterministic Sensitivity Analysis

ECG Electrocardiogram

EMA European Medicines Agency

EPAR European Public Assessment Report

ERG Evidence Review Group

ICER Incremental Cost-Effectiveness Ratio
HRQoL Health Related Quality of Life

HST Highly Specialised Technology

INQoL Individualised Neuromuscular Quality of Life
KOL Key Opinion Leader

LR Logistic Regression

MC Myotonia Congenita

MP Mexiletine then Placebo

miTT modified Intention-To-Treat

NDM Non-Dystrophic Myotonia

NHNN National Hospital for Neurology and Neurosurgery
NHS National Health Service

NHSE National Health Service England

NICE National Institute for Health and Care Excellence
OWSA One-Way Sensitivity Analysis

PAS Patient Access Scheme

PC Paramyotonia Congenita

PCA Prescription Cost Analysis

PM Placebo then Mexiletine
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PP Per Protocol

PPI Proton-Pump Inhibitor

PSA Probabilistic Sensitivity Analysis
PSUR Periodic Safety Update Reports
QALY Quality Adjusted Life Year

QoL Quality of Life

RCT Randomised Control Trial

SD Standard Deviation

SE Standard Error

SMPC Summary of Product Characteristics
TRT Number of Treatments Taken
TTO Time-trade-off

VAS Visual Analogue Scale

WTP Willingness-To-Pay
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Additional information

Delphi panel

Lupin are currently conducting a Delphi Panel research project, focusing on non-
dystrophic myotonia (NDM) in the UK setting to support refinement of the economic
model if required. The project follows the methodology originally developed by the
RAND Corporation in the 1950s as a practical and structured method of obtaining
opinions on a given question from a range of experts (1). The participants take part
anonymously in sequential rounds of surveys, with each round being refined based
on the feedback from the previous version. The goal is to reach a consensus on the
questions posed. This project will comprise two rounds of surveys, with each round
taking no more than 1 hour. A synthesis of responses will be conducted between
each survey round to formulate the subsequent surveys.

The Delphi Panel project is currently under way and it is expected that the project will
be completed by June. Questions where we expect to be informed by the Delphi
Panel have been identified in individual responses.

Updated economic model

Whilst addressing the ERG clarifications, erroneous inputs were found in the patient
level data within the model. The errors include the use of the incorrect values for the
‘Activities AIl’ INQoL inputs at baseline (column CW of ‘Patient level analysis’ sheet),
after treatment with placebo (column DO of ‘Patient level analysis’ sheet) and after
treatment with mexiletine (column EG of ‘Patient level analysis’ sheet). These inputs
were previously taken from the ‘Activities BI’ in the original CS economic model,
rather than the correct ‘Activities All'. The inputs have been corrected in the updated
economic model. Additional validation and external review have been commissioned,
as outlined in response to B28.

Updated base case results are presented below in Table 1, with updated
deterministic and probabilistic sensitivity analyses presented in response to B27a. All
other presented scenarios in response to clarification questions have been
conducted using the updated economic model.
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Table 1. Updated economic model base case results at list and PAS price

Technology Total costs Total Incremental | Incremental ICER
(£) QALYs costs (£) QALYs (E/QALY)
List price
No treatment 50,645

Mexiletine

price

No treatment

50,645

Mexiletine

R
(7]

The economic model was also amended in line with responses to ERG feedback.
Full details of each update are outlined in individual responses and summarised
below.

e The model includes the functionality to choose between additional data
sources for utilities, where in addition to ‘MYOMEX DCE’, there is the choice
of ‘MYOMEX Vignettes’, including the utility weights derived from the
vignettes study (see Cell C81 in Inputs sheet). The new utility weights are
reported in the Ultilities sheet where row 106 reports the weights associated to
each question and level derived from the vignettes study.

¢ An additional dropdown list was included in the Input sheet within section E
“‘Adverse events”. The dropdown list allows the choice between inclusion of all
adverse events and those included in the original model, incorporating all
additional costs (cell C76).

e Additional bottom anchors for DCE of 33233 and 23333, to explore any
uncertainty between the bae case and scenarios.

e The clinical inputs sheet contains two updates related to:

o Discontinuation rate: includes the additional functionality to choose
between the rates derived from the studies reported in the CS and a
pooled value based on the average.

o Adverse events: updated to incorporate the costs of all of the adverse
events reported in the CS from MYOMEX, as requested. Adverse
events were grouped into ten main categories (Gastrointestinal
disorders, General disorders and administration site, Nervous system
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disorders, Respiratory, Thoracic and Mediastinal disorders, Cardiac
disorders, Ear and Labyrinth disorders, Muscoloskeletal and
connective tissue disorders, Injury, Poisoning and Procedural
complications, Skin and subcutaneous tissue disorders, Vascular
disorders). The detail of each adverse event is reported in the CS.

e The costs of adverse events were reported in the cost inputs sheet. Row 81 to
row 123 reports the adverse event category, the unit cost of the drug and the
pack size.

e The parameters for the DSA and PSA were updated with the addition of the
above cited data. The total costs per treatment, total QALY's and incremental
life years as aggregated and disaggregated results were reported in the
Results sheet.

Section A: Clarification on effectiveness data

The decision problem

A1. Please provide an outline of the clinical pathway into which mexiletine
might fit. Is it expected that mexiletine would be offered solely as a first line
treatment or could it also be used at later points in the pathway?

Mexiletine is recognised as a well-established first line choice treatment for Non-
Dystrophic Myotonia (NDM) in the UK (Appendix M of CS and (2-4)) and NaMuscla
(mexiletine) is the first and only licensed medicine. In accordance with MHRA
guidance note 14 (5), NaMuscla should be used ahead of any other off licence
therapies.

Other treatments are a high-risk strategy as none are approved or licensed by EMA
for clinical use to support patients.

We understand on discontinuation of NaMuscla patients may revert to being treated
by Best Supportive Care (6), be treated on retrial with NaMuscla (7), or with other
medicines without NaMuscla’s (mexiletine) known and proven efficacy and safety.

We understand in general other medicines without NaMuscla/mexiletine’s known and
proven efficacy and safety may have been considered as in first line position only if:

1. NaMuscla/ mexiletine is contraindicated, there are special warnings and
precautions for use, or if the use is cautionary or not recommended (8),
including Female NDM patients who are pregnant (8) (including higher chance
of pregnancy (2))
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2. Imported Mexiletine historically was not made available due to the uncertain
special medicines supply (Appendix L of CS and (9) or the lack of local
commissioning for a special medicine (6).

3. NaMuscla is not available due to commissioning restrictions or delays (10-12),
or delays in diagnosis (13). NHSE interim national commissioning restricts
use of NaMuscla to specialist centres, patient diagnosis, blueteq completion
and Multi-disciplinary Team approval.

4. The patient has milder myotonia symptoms and NaMuscla used when the
patient’'s symptoms of myotonia are severe enough to treat (14, 15)

There are no NICE guidelines for the management of NDM and neither are there any
over-arching, international treatment guidelines for NDM.

Systematic review

A2: Please confirm that more than one reviewer was involved in extracting
data from and assessing quality of trials in the systematic review.

Two reviewers were involved in the data extraction and assessment of the trials for
the systematic review. Titles and abstracts were reviewed and extracted by one
reviewer and checked by a second reviewer with any discrepancies resolved through
discussion involving a third reviewer, if required.

A3: The systematic review included only RCTs (appendix D, page 17).
However, the company stated that ‘supportive longer-term data are provided
by a retrospective chart review by Suetterlin et al (2015)’. Are any relevant
observational studies available in addition to this study?

The Suetterlin et al (2015) (7) is the most relevant clinical effectiveness evidence
source and provided as a significant supportive study in the assessment by the EMA
for NaMuscla for the treatment of NDM patients (15).

The study is a retrospective review of a cohort of patients with genetically confirmed
NDM and provides data on long-term mexiletine use with observational data of up to
17.8 years of follow-up, which in the context of a rare disease is unusual and
significant.

Further evidence that supports the longer term efficacy of NaMuscla is provided in
the submission from the MYOMEX follow-up data (16), with a mean follow up period
of [ months (range |- | months), which demonstrate that the reduction in
stiffness scores achieved with mexiletine at the end of the MYOMEX trial were least
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maintained as there was a ||} | BB in the average in the VAS stiffness
score at the last data point for each patient at follow-up, compared to that recorded
at the end of the original MYOMEX study period versus baseline.

One other supportive study in the assessment by the EMA which focused on NDM
patients, but with lower relevance to the clinical effectiveness evidence in the
submission is an uncontrolled prospective, open-label, uncontrolled study by Lo
Monaco et al. (2015)(17).

Included trials

A4: Priority Question: The inclusion criteria for the MYOMEX trial were stated
to include: “...myotonic symptoms severe enough to justify treatment with
mexiletine. For the purposes of the MYOMEX study, criteria for patients who
experience myotonic symptoms severe enough to justify treatment were
considered as those with myotonia that involved at least two body segments
(upper limb, lower limb or face) and that had an impact on at least 3 daily
activities).” (company submission [CS], page 39).

a) Please explain how this definition of patients with NDM requiring

treatment of symptomatic myotonia was derived; and

The MYOMEX study was sponsored and conducted by the Assistance Publique
Hépitaux de Paris, the largest hospital system in Europe and one of the largest in the
world. To meet requirements from patients and physicians in France, a marketing
authorisation for mexiletine was granted in 2010 for the treatment of myotonic
symptoms. 1,346,500 units of MEXILETINE AP-HP 200mg mexiletine hydrochloride
capsule have been distributed during the period of 01.11.2012 to 29.01.2018 (15)

Patients were recruited from 6 centres in France. Inclusion criteria in the MYOMEX
study included a clinician-based decision about the need to treat, based on the vast
experience of the sponsor and its hospital network, as a leading voice in Europe and
the world, of treating NDM patients with mexiletine.

It isn’t unusual for clinical trials to homogenise the patient cohort, and NaMuscla in
practise is used on NDM patients with myotonia symptoms interfering with their daily
life.

b) Please confirm that this is the population that the company expect will be
eligible for mexiletine in UK clinical practice.

In taking this inclusion criteria into account, the EMA in its assessment of NaMuscla
stated “only patients with severe enough myotonia were included in the MYOMEX
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study” (15) and reflects NaMuscla’'s Marketing Authorisation for use in clinical
practice.

This does not necessarily mean these patients suffered from “severe myotonia”;
rather, they have clinical symptoms of myotonia that are severe enough to justify
treatment with NaMuscla. There is no generally recognised and agreed upon
definition of myotonia severity (Appendices L & M of CS); symptoms may show a
high inter- and intraindividual variability. Clinical findings span a continuum from mild
to severe, not only between individuals but also, within the same patient, from day to
day and even within the same day, depending on factors such as the outside
temperature, the level of physical activities, stress, and the diet. Only patients with
myotonia symptoms interfering with their daily life will receive treatment which was
accepted by the EMA.

Since launch in January 2019 licensed NaMuscla has been well received for clinical
use in accordance with its Marketing Authorisation which is underpinned by the
MYOMEX trial (15), and has been under national commissioning arrangements since
April 2019 (11).

A5. Patients in MYOMEX had to be aged between 18 and 65 and there are no
patients older than 68 across the three main trials.

a) What evidence is there for the efficacy and safety of mexiletine in older
patients?

It isn’t unusual for clinical trials to homogenise the patient cohort, including a
restriction of the age criteria.

As noted, patients up to 68 have been in clinical trials. There is some additional
evidence within the controlled clinical trials, and from the literature:

1. The MYOMEX trial included [} subjects of which ] patient was over the age
of 65 (14)

2. The uncontrolled trial conducted by Lo Monaco et al (17) included 21 subjects
of which 2 patients were over the age of 65

Mexiletine has been used for many years as a treatment for NDM patients, and we
have not identified anything in the literature that has reported a concern for use in
older patients.
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It is noted that the EMA did not impose any age restriction on granting the NaMuscla
marketing authorisation, and in the NaMuscla SmPC (8) no dosage adjustment is
required in patients aged 65 years and over.

The post-authorisation safety study has commenced and will capture data over time,
whist no safety concerns were raised in the NaMuscla post-launch PSUR (18)

b) What percentage of non-dystrophic myotonia (NDM) disorder patients in
the UK are 65 years or older?

There is no published natural history set of patients in the UK to refer to which might
indicate the number of patients over the age of 65.

AG6: Please comment on whether patients in the trials (particularly MYOMEX)
are representative of those who would receive mexiletine in UK clinical
practice.

All three of the clinical trials support the Marketing Authorisation of NaMuscla to treat
NDM patients in the UK, with a positive outcome for multiple significant treatment
effects.

The three mexiletine studies were conducted in France (MYOMEX) (14), the
Netherlands (Stunnenberg) (19) and in the USA and Europe (Statland) (20).

The clinical trial inclusion criteria for patient recruitment was different, and below we
outline the key issues which differentiate the patient populations.

In taking the inclusion criteria into account, the EMA in its assessment of NaMuscla
stated “only patients with severe enough myotonia were included in the MYOMEX
study” (15) and reflects NaMuscla’'s Marketing Authorisation for use in clinical
practise. Neither the Stunnenberg trial nor the Statland trial include such criteria and
therefore the patients in those trials may not fully reflect the NaMuscla Marketing
Authorisation for clinical use.

The Stunnenberg N-of-1 trial and MYOMEX study both included inclusion criteria of
genetically confirmed patients (14, 19). For the Statland trial the inclusion criteria
stated eligible patients could have clinical features of NDMs (20). By not having all
patients genetically confirmed as NDM patients, this could introduce some
uncertainty that all the patients recruited into the trial had NDM. In addition, patients
enrolled in the Statland trial were from the age of 16, which is not reflective of adults
in the UK for which NaMuscla is indicated.
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The Stunnenberg N-of-1 trial and the Statland trial both used the same VAS scales
(0-9) to measure stiffness as their primary outcome. Based on this baseline
characteristic from the two trials the patient cohorts look quite different, which might
be explained by the different inclusion criteria, including genetic testing.

However, it is difficult to fully determine in the absence of patient level data, which is
compounded by up to 25% of the primary outcome data missing from the Statland
trial, and it was not reported how these missing data were interpreted. Efforts were
made to contact the Statland et al and Stunnenberg et al trial authors to obtain
patient level data but without success.

As stated in the answer to question 5, Since launch in the UK in January 2019
licensed NaMuscla has been well received for clinical use in accordance with its
Marketing Authorisation which is underpinned by the MYOMEX trial (15), and has
been under national commissioning arrangements since April 2019 (11).

AT7: Please comment on whether the patients in the Statland trial are
representative for the index population used in the model, given that they do
not necessarily have genetically confirmed NDM.

As highlighted in our answer to Question 6, the trials are different, based on inclusion
criteria and setting, including the uncertainty of genetically confirmed NDM from the
Statland trial (20). This may account for the baseline characteristics looking different
to those of other mexiletine trials.

Ultimately the Statland trial lacks the inclusion criteria of the MYOMEX trial as
outlined in our answers to 4b and 6, which underpins the NaMuscla Marketing
Authorisation for clinical use.

Unfortunately, up to 25% of outcome data for the IVR, nearly 50% for some domains
of the INQoL, were missing, and it was not reported how these missing data were
interpreted (20).

We do strongly believe the Statland trial adds significant supportive evidence to
mexiletine as an effective medicine but has very different inclusion criteria to
MYOMEX trial which underpins the NaMuscla Marketing Authorisation for clinical
use.

The results from the Statland trial are only used in our model in scenario analysis,
and as instructed by the ERG we will leave in our model, but we are happy if
disregarded.
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A8. Priority Question: in the CS section B.2.3.1 it is mentioned that “additional
inclusion criteria were participants who were drug-naive or those receiving
mexiletine at an effective dosage agreeing to stop treatment at least four days
before inclusion”. Please clarify whether those patients receiving mexiletine
were responders to the drug. Also, please report the proportion of patients
included in MYOMEX study that had received mexiletine at an effective dosage
before they were included in the study.

- patients were currently treated with mexiletine at screening: I patients with MC
(I in the placebo-mexiletine sequence and - in the mexiletine-placebo sequence)
and | patients with PC (] in each treatment sequence). Of the [ patients with MC
already treated with mexiletine hydrochloride, ] was taking 200 mg/day, [ were
taking 400 mg/day and J] were taking 600 mg/day. Of the [] patients with PC already
treated with mexiletine hydrochloride, ] was taking 200 mg/day, and [l was taking
600 mg/day. (14).

In order to address the question, whether those patients previously receiving
mexiletine were responders to the drug during the study, we present below the data
using the stiffness VAS score (14, 21).

A9: Please provide a breakdown of prior treatments received by patients in the
MYOMEX trial.

The tables below provide a breakdown of prior treatments received by patients in the
MYOMEX trial (data pooled from the CSR) (14).
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Table 2. Previous treatment (except mexiletine) — mITT Population (CSR 14.1.2.14).

Placebo - Mexiletine —
Mexiletine Placebo (N= | Total
Pathology (N=I) ) (N=I)
Concomitant MC N - - -
treatments Missing data [ [ [ ]
received No ] I I
Yes - - -
PC N I I I
Missing data - - -
No ] I I
Yes ] I I
Total N || || ||
Missing data - - -
No ] I I
Yes ] I I
Treatments MC N - - -
stopped for the Missing data - - -
study No I I I
Yes ] I I
PC N || || I
Missing data - - -
No ] I I
Yes ] I I
Total N | | [
Missing data | [l [ [
No ] I I
Yes ] I I
Type of MC Diuretics [ ] [ ] [ ]
treatment Antiarrhythmics | [l [ [
stopped Corticosteroids | | EGEN ] ]
Betablockers | | G e e
Antiepileptics | [l [ ] [ |
Total Diuretics - - -
Antiarrhythmics | [ NGz ] I
Corticosteroids | | NG ] ]
Betablockers | [} [ [
Antiepileptics | [} [ [ ]

Table 3. Previous treatments by ATC code and active substance (except mexiletine)
— mlITT Population (CSR 14.1.2.15).

Placebo - Mexiletine —
Mexiletine Placebo Total
(= (=) (=
Patient Patient Patient
TRT (%) TRT (%) TRT (%)
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MYOTONIA CONGENITA

ANILIDES

PARACETAMOL

CARBOXAMIDE DERIVATIVES

CARBAMAZEPINE
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ANTIDEPRESSANTS

ANTIDEPRESSANTS

ANTIEPILEPTICS
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I
I

I
I
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T
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I
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1
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1IN
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Table 4. Concomitant treatment by ATC code and active substance (except
mexiletine) — mITT Population (CSR 14.1.2.16).

Placebo —
Mexiletine

(N=I)

Mexiletine —
Placebo

(N=ID

Total

=

Patient

TRT (%)

MYOTONIA CONGENITA

ANILIDES

PARACETAMOL

OTHER OPIOIDS

PARACETAMOL W/TRAMADOL

PROPIONIC ACID DERIVATIVES

FLURBIPROFEN

IBUPROFEN

HORMONAL CONTRACEPTIVES
FOR SYSTEMIC USE

DEAOGESTREL W/ESTRADIOL

MUCOLYTICS

AMBROXOL

OTHER EMOLLIENTS AND
PROTECTIVES

DEXERYL “PIERRE FABRE”

1IN
1IN
1IN
1IN
1IN
1IN
1IN
-
|
1
1
1
1
1

SALICYLIC ACID AND DERIVATIVES

1

ACETYLSALICYLIC ACID

NNN NENN NENANEEAS

1IN

NEN NNEN ENENENEEE:
N

Patient
(%)

ann wuan snmERREEE:
unhanskanansiis

Patient
(%)
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BENZODIAZEPINE RELATED
DRUGS

ZOLPIDIEM

CORTICOSTEROIDS

BUEDENSONIDE

PIPERAZINE DERIVATIVES

LEVOCETIRIZINE

PROTON PUMP INHIBITORS

ESOMEPRAZOLE MAGNESIUM

SYMPATHOMMETICS, PLAIN

NAPHAZOLINE NITRATE

LECLLLLLE

EENNEEEEE
.
umqm .

A10. Priority Question: please provide the treatment effects for all outcomes
reported in the MYOMEX study. At present some are missing and results from
the mixed models are only presented as tables of p-values (e.g. Tables 18 and
20). Please provide the following for the modified intention to treat (mITT)

population:

a) Stiffness measured using visual analogue scale (VAS) — This was
analysed using a mixed effect linear model on ranks, presumably as the

data were skewed.

i. Please provide median (with range) or mean (with 95% CI) treatment
effect estimates (mexiletine — placebo) for the change from baseline

in VAS for period 1 and period 2

Descriptive results of the primary efficacy analysis (MYOMEX CSR Section 11.4.1.1)
by treatment period are displayed in Table 1 for the overall mITT (modified intent-to-

treat) population.

Table 5 Visual Analogue Scale — Descriptive Analysis — mITT Population
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ii. Please also provide the median (range) or mean (95% CI) of the
within patient change (mexiletine — placebo) during the whole study
period as there was no evidence of a significant period effect.

As presented in the MYOMEX CSR, the mixed effect linear model performed to
evaluate a potential carry-over effect did not show any significant effect of the
treatment sequence (p = [l)). Therefore, the hypothesis of a carry-over effect
was rejected and consequently the data from the two periods were combined in
subsequent analyses. The model showed a significant effect of treatment (p < |l
in the mITT population, demonstrating the efficacy of mexiletine.

The table below shows descriptive results of the primary efficacy analysis for the
overall mITT. (modified intent-to-treat) population

Table 6 Visual Analogue Scale (VAS) — Primary efficacy analysis for overall
population — mITT Population (from Table 14.2.1.3.A.in (14))

Placebo Mexiletine
N | I
Baseline (before I |
treatment) median VAS
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Range
End of treatment median

|

|
VAS

|

|

Range
Median change in VAS
(range)

In the analysis of both periods combined, the mixed effect linear model for Period 1
showed a significant effect of treatment (p = i) in the mITT population,
demonstrating the efficacy of mexiletine.

b) Chair test — This also appeared to be skewed and was analysed using
a Wilcoxon signed-rank test. Please provide the median (range) of the
within person-changes (mexiletine — placebo) during the whole study
period. Please provide results of any analysis used to evaluate
whether there was a period effect, if this analysis was performed.

The chair test was performed at baseline (V2) and at the end of each treatment
period (V3 or V5). Results for the first period are provided in the table below (22):

Table 7 Descriptive efficacy: Chair test in period 1

The median (and range) of the within person-changes (mexiletine — placebo) for the
chair test during the whole study period is shown in table (14) below.
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Table 8 Chair Test (seconds) for Whole Study Effect — mIIT population.

Before Placebo Mexiletine | Chair test Chair test
treatment (secs) (secs)
(V2) change change
from V2 from V2
placebo Mexiletine
N | | | | |
Median | NN N HE |
seconds
(range)
Mean | | HE |
(SD)

¢) Individualized Neuromuscular Quality of Life (INQoL) — This was
analysed using a mixed effect linear model and some domains showed
a significant period effect. For each domain and overall, please
provide the mean (95% CI) treatment effect (mexiletine — placebo) for
periods 1 and 2. For those outcomes where there was no significant
period effect please also provide the mean (95% CI) of the treatment
effect estimates (mexiletine — placebo) from the mixed model.

For each domain and overall, please provide the mean (95% CI)
treatment effect (mexiletine — placebo) for periods 1 and 2.

The health-related quality of life scores (measured using the INQoL scale) before and
after treatment at the end of the first period are presented for the mITT population in
the table below (23).
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Table 9 Individualised Neuromuscular Quality of Life Before and After Treatment —
mITT Population, Period 1

The mixed effect linear model showed no significant effect of the treatment sequence

for the mITT population (p > [Jl; Tables 14.2.2.24 to 14.2.2.35 from the CSR, data
on file).
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The difference between the two treatments regarding the absolute change from
baseline for each domain was estimated using a linear mixed model on ranks with

the following parameters:

e Treatment, period and sequence as fixed effect

e The subject as random factor

e The baseline value as fixed covariate

Table 10 Mixed Effect Linear Model for Each Domain of the INQoL Questionnaire—
mITT Population (CSR 11-16).

Domain

Parameter

-value

T

Weakness

Treatment
Period
Baseline value

Locking

Treatment
Period
Baseline value

Pain

Treatment
Period
Baseline value

Fatigue

Treatment
Period
Baseline value

Activities

Treatment
Period
Baseline value

Independence

Treatment
Period
Baseline value

Social relationship

Treatment
Period
Baseline value

Emotions

Treatment
Period
Baseline value

Body image

Treatment
Period
Baseline value

Overal quality of life

Treatment
Period
Baseline value

Perceived treatment effect

Treatment
Period
Baseline value

Expected treatment effect
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‘ ‘ Baseline value ‘ ]

Systematic statistical analyses of all domains have proven that there is no carry-over
effect between period 1 and period 2. This is supported by the pharmacokinetics of
mexiletine.

An indication of possible carry over within a single sub-domain like “expected
treatment effect” in INQoL is most likely a chance finding.

The only “true” confirmation of the absence of a carry-over effect is by analysing
results for the first period, and we have conducted an analysis of all efficacy
endpoints for Period 1. All results obtained through this analysis in the first period
only confirmed those initially presented for both periods combined, demonstrating
the efficacy of mexiletine. Therefore, no mixed effect linear model has been applied
for period 2.

Il. For those outcomes where there was no significant period effect
please also provide the mean (95% CI) of the treatment effect
estimates (mexiletine — placebo) from the mixed model.

The table below outlines the treatment effect estimates including mean (SD) from all

domains in INQoL for the whole mITT population (CSR 11-15)..
Absolute values Absolute changes from V2
Domain Diagnosis Before treatment Placebo Mexiletine Placebo Mexiletine
(V2)
Weakness
Total (VI | Mean (SD) BN BN BN I =
Med [range] -—_-__-__-_—-—
Locking N BN B e =
Total (VI | Mean D) BN BN BN e =
Med [range] BN BN BN e =
Pain BN BN BN e =
Total (VI | Mean (D) BN BN BN I =
Med [range] -—_-__-__-_—-—
Fatigue N e BB e =
Total (vl | Mean 5) BN BN B e =
Med [range] -—_-__-__-_—-—
Activities BN BN BB e =
Med [range] -—_-__-__-_—-—
Total (V]I | Mean D) BN BN BN I =
Med [range] -—_-__-__-_—-—
Independenc - - - - -
Total (VI | Mean 5D) BN BN B e =
Med [range] -—_-__-__-_—-—
Social I B N e
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relationships | total (N=-) Mean (SD) -—_-__-__-_

v | N | BN | B | B

ool [0 | B | BN | BN | |

ool | BN | BN | BN |

ol [P0 | N | BN | B |

v | | BN | B | B

ol [0 | B | BN | BN |

ool | BN | BN | BN |

Treatment Total (N=-) Mean (SD) -—_-__-__-_

B B |

Expected | otal vl | Moan ©D) B B |

treatment Med [range] -—_-__-__-_

effects B N
*N=| : Baseline value was missing for one MC patient (-)

**N=-: Baseline value was missing for one MC patient (
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d) Clinical Myotonia rating scale (CMS) scores — This was also analysed
using a mixed effect linear model. Please provide the results in the
same format as requested for INQoL.

i. For which scores/scales was a significant period effect seen?

The period effect for global severity score in the mITT population (p=| ) as
shown in the table below.

Table 11 Mixed effect linear model for severity global score- mITT population (14)

The period effect for disability global score (p=||l]) as shown in the table below.

Table 12 Mixed effect linear model for disability global score- mITT population (14)

i Please provide the mean (95% CI) treatment effect (mexiletine —
placebo) for periods 1 and 2

The severity and disability global scores before and after treatment at the end of the
first period are presented in the table below (24, 25). Note that the range for the
global severity scores range between 0 and 104, with O corresponding to a normal
situation in all items while the global disability scores range between 0 and 27, with 0
corresponding to a normal situation in all items.
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Table 13 Severity global score and disability global score for period 1 mITT
population

End of treatment period values were collected at V3.

* Min-max range for global severity score is 0-104, with 0 corresponding to a normal situation in all items

** Min-max range for global disability score is 0-27, with 0 corresponding to a normal situation in all items Source:
Annex 5 and Annex 6

A mixed effect linear model analysis was performed to evaluate the difference
between the two treatments regarding the absolute change from baseline in both the
severity and the disability global scores at the end of Period 1.

Table 14 Mixed effect linear model for severity and disability global scores for period
1- mITT population (26, 27).

Il. For those outcomes where there was no significant period effect
please also provide the mean (95% CI) of the treatment effect
estimates (mexiletine — placebo) from the mixed model.

Severity global score and disability global scores for the whole population- mITT, is
provided in the table below (14)
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Table 15 Severity global score and disability score for whole mITT population

Iltem Absolute | Absolute | Absolute Absolute
value value value change
before Placebo | Mexiletine | from V2
Treatment | N=[Jl] | N=]ll} placebo N=
(v2) NI} I
[

Severity | Mean || || || N

global (SD) ] I

score Median

(range) - - - —
] B |

Disability [Mean [N 1IN T

global (SD) ] B I

score Median

range) | NN NN | NN | .

Absolute
change from
V2
Mexiletine

N=I

'

L
I
I

Clarification questions

Page 26 of 83



A11. The observational study by Suetterlin provides longer-term data than in
the randomised trials. Please provide any further information available on this
study other than the Jama publication cited (ref 49).

Lupin does not have any additional data outside of the cited publication. No
additional follow on studies by the same author were identified through a targeted
search.

The study is a retrospective review of a cohort of patients with genetically confirmed
NDM and provides data on long-term mexiletine use with observational data of up to
17.8 years of follow-up, which in the context of a rare disease is unusual and
significant.

A12. On page 117 of the CS it was stated that “The doses used in the
mexiletine studies were in line with the Summary of Product Characteristics of
NaMuscla. However, in all the trials patients were force titrated to achieve the
maximum dose of 600 mg mexiletine hydrochloride daily at which point
efficacy was assessed.” Please comment on the implications of this strategy
in terms of real-world efficacy where the 400mg may be used.

For all of the mexiletine trials, patients were titrated to achieve the maximum dose of
600 mg mexiletine hydrochloride (the equivalent to 500mg mexiletine) daily.

For patients receiving mexiletine in the MYOMEX trial, the stiffness VAS scores
decreased as a function of time, while the stiffness VAS scores remained generally
stable for patients receiving placebo with patients achieving clinical benefit by [l
on the [l mg mexiletine hydrochloride dose (14). It can be concluded that the
majority of patients may not have needed the ||l mg mexiletine hydrochloride
dose.

In clinical practice NDM patients would be dose titrated to an effective dose until
relief of symptoms and improvement in quality of life were achieved. This would
typically be on a mean dose of 400 mg mexiletine hydrochloride daily (Appendix M of

cs (7, 16)), NN I B B B B B
4+ 1 1 1 | |/
I N BN BN BN -nd where efficacy does not drop

at the lower dose, and the average dosing in the Suetterlin long term observational
study, with data of up to 17.8 years of follow-up, which in the context of a rare
disease is unusual and significant.

A13: In the trials mexiletine hydrochloride treatment was up titrated in 200 mg
increments every 3 days whereas in practice the CS stated that patients would

Clarification questions Page 27 of 83



take at least two weeks to reach a dose equivalent to 600 mg mexiletine
hydrochloride based on clinical response (CS, page 15). Please comment on
the implications of the different titration periods.

In assessing NaMuscla, the EMA noted that the SmPC posology “reflects that
different dose levels could be effective and allows a treating physician to make a
choice” (15).

Based on this, EMA has considered that the optimal dose regimen of NaMuscla in
NDM has been established.

The titration of the MYOMEX study occurred during the titration phase by increasing
the starting 200 mg/day dose of mexiletine hydrochloride by 200 mg/day every 3
days until the target dose was reached as outlined in question A12.

However, the titration period, as outlined on Table 2 (page 15, CS) of the original
submission, is reflective of the posology in section 4.2 of the NaMuscla SmPC (8)
Patients are dose titrated up, according to clinical response, after at least 1 week of
treatment, to a daily dose of 333 mg mexiletine daily (i.e. two capsules per day or
equivalent to 400 mg mexiletine hydrochloride). After at least 1 further week of
treatment, the dose can be further increased to 500 mg daily (three capsules per day
or equivalent to 600 mg mexiletine hydrochloride) based on clinical response.

Patients are, therefore, titrated in increments of 200mg mexiletine hydrochloride
every 7 days and although titration maybe a little slower according to the SmPC, the
maximum dose the patient could get would be 600mg mexiletine hydrochloride in
both cases. Therefore, it is expected that there will be no difference in efficacy.

A14: Priority Question: The commissioning expert statement states that
current clinical practice is find an optimal dose from titrating up to the
maximum of 600mg unlicensed dose in 50mg increments (mean unlicensed
dose of 400mg). Clinicians described this as critical to avoid the gastric
adverse events. Currently the 50mg and 100mg tablets are bought from
Canada at the cost of approximately £1 per capsule to support this titrating
approach.

a) Please verify that this is the approach to dosing that currently applies,
and will continue in clinical practice.

In the MYOMEX clinical trial, patients were titrated in 200mg mexiletine
hydrochloride increments every 3 days to the maximum dose of 600mg mexiletine
hydrochloride. The MYOMEX study shows a relatively low incidence of
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gastrointestinal disorders at [} % (Il Il patients, n=|lf), and none were reported
as severe or serious.

In accordance with the NaMuscla SmPC (8), a more gradual dosing regimen to the
MYOMEX trial for NaMuscla is provided. NaMuscla is always started at a low dose
regimen (167mg mexiletine/200mg mexiletine hydrochloride).

Based on clinical response (anti-myotonic efficacy and good tolerability), and after at
least 1 week of treatment, the daily dose may be increased to 2 capsules per day.
After at least a further 1 week, and again based on clinical response (anti-myotonic
efficacy and good tolerability), the daily dose may be increased to a maximum
dosage of 3 capsules per day.

Based on this, EMA has considered that the optimal dose regimen of NaMuscla in
NDM has been established (15).

There is no data to suggest that a different titration is a more effective way of
avoiding the gastric adverse events that the commissioning report describes. Indeed,
the new data provided by the MYOMEX trial, suggests that dose titration reflected in
the NaMuscla’s SmPC is effective.

Additionally, the supply of imported medicines, such as special imported mexiletine
is uncertain (28-31). We strongly recommend all clinicians follow the good practice to
titrate to the licensed product SmPC. We therefore cannot verify that the approach in
the commissioning statement will continue and expect clinical practice to reflect the
titration in line with the licensed NaMuscla product.

Lastly, we cannot verify the cost of the imported medicines, as the only publicly
available costs to the NHS are provided by the Prescription Cost Analysis data (PCA
data) (32). This data suggests different costs to those provided by the
commissioning statement.

b) Please explain precisely how, given how dosing will occur in clinical
practice and the source of tablets, the cost per patient is and will be
calculated.

As presented in table 5 on page 17 of the budget impact model, the cost per patient
per year on 400 mg daily dose of mexiletine hydrochloride (avg of 730 capsules
required per patient per year) will be £34,597.45 (list price /S| (PAS price); cost
per mexiletine hydrochloride capsule at £50 (list price)/S|Jl] (PAS price).

c) Please ensure that costs and adverse events relating to this issue are
accurately incorporated in the cost-effectiveness analysis.
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All costs of adverse events have now been incorporated in the model over a lifetime
horizon, reflective of longer-term real-world evidence from Suetterlin (7), as the time
horizon, and mean dosing are more appropriate.

As answered in 14a) we expect clinical practice to reflect the titration in line with the
licensed NaMuscla’s SmPC.

A15: Priority Question: Regarding the INQoL questionnaire:

a) Please provide a full list of questions from the INQoL questionnaire (in
English).

The full list of the INQoL questionnaire is reported the following table.

Table 16. Full list of items in the INQoL questionnaire (33)
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b) Please explain how the questionnaire was translated in French for the
MYOMEX study and how this version was validated.

The French translation of the INQoL is available and validated (34).

c) Please explain which questions contributed to which domains as reported
in Table 19 of the CS, and how the scores from Table 19 were calculated.

Table 19 in the company submission is informed from the patient reported outcomes
(14), and all of the patient level data is provided within the companies submitted
economic model (Sheet “Patient level data”). The calculations are informed by the
INQoL calculation methodology by Vincent et al (34).

The handling of missing data is outlined in Table 11-27 within the CSR (14).

The scores are calculated as a mean from the absolute values at baseline for the
total mITT population.

d) Please explain how the INQoL items reported in Table 52 of the CS relate
to the individual questions from the INQoL questionnaire (For example,
the first INQoL item in Table 52 is “How much weakness would you say
you have in the muscles affected by your condition?”. Does this relate to
Question 1 as a whole (a, b and ¢ combined), or to Question 1a alone)

Table 17 summarises the mapping of INQoL items that, from the process described
above, have been conceptually mapped to the appropriate EQ-5D domains (35).

Table 17. Mapping of INQoL items to the appropriate EQ-5D domains.

— |
I
| ., 1
I
.. 1
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Pages 131-135 of the original submission provides the methodology of how each
question of the INQoL was ‘included’ or ‘excluded’ for the mapping process to EQ-

5D.

e) Please explain how the INQoL items reported in Table 52 of the CS relate
to the domains reported in Table 19 of the CS. If the domains from Table
19 do not correspond exactly with the INQoL items reported in Table 52,
please provide the same results as in Table 19 for each of the eight INQoL
items reported in Table 52.

How the INQoL items reported in Table 52 of the CS relate to the domains in Table
19 is described in the answer to 15 d) above. Table 19 from the CS is provided
below, updated with only the corresponding domains as informed by the eight INQoL

items.

Table 18. INQoL Before and After Treatment - mITT Population.

Absolute values Absolute changes from baseline
Domain Diagnosis Before treatment | Placebo | Mexiletine Placebo Mexiletine

Weakness | Total(N= | Mean (SD) | NN NN TN BN |
)

vediangel | N NN BT BN

Locking | Total(N= | Mean(SD) | N NN BN BN |
L)

vediangel | N NN BN BN

Pain Toal(N=[mean(SD) | N NN N BN
L)

vediangel | N NN BN BN

Fatigue [ Total(N=Mean(SD) | [N [HEEEN NN N BN |
)
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Med [range] | | I I I N

Actvites | Total (N= | Mean (SD) | | I EE I
)

Med [range] | | N I EE I

Emotions | Total (N= | Mean (SD) | | I EE I
)

Med [range] | | I I  E

Section B: Clarification on cost-effectiveness data

Model structure

B1. Priority Question: The model in the CS might not reflect the treatment
pathway for the NDM patients, since in the model, the patients can receive
maximum one line of pharmacological treatment in their lifetime and not all
relevant comparators as defined in the scope, such as lamotrigine, were
included.

a) Given the claim, based on a comparison of standardized effect sizes, by
Anderson et al, 2017 of “..a similar treatment effect of mexiletine and
lamotrigine.’, every effort should be made to incorporate a comparison
between lamotrigine and mexiletine in the economic model. The clinical
inputs used in the economic model should be based on comparative
effectiveness of lamotrigine versus mexiletine. Ideally this should
employ an indirect comparison with RCTs. However, if infeasible, then
other methods should be considered, including the use of non-RCTs
and clinical expert opinion.

Lupin has reached out to gain clinical opinion to answer the question regarding
Lamotrigine as a potential comparator (Appendix M of CS and (6)). Lamotrigine cannot
be considered as a relevant or appropriate comparator because it is not established
practice in the NHS. Below we explore in more depth the reasons why Lamotrigine
should be excluded as a comparator.

e There is no evidence that lamotrigine is used in established practice in the
NHS and is very rarely used to treat NDM patients (Appendix M of CS and (2,
6)). Market research, conducted in November 2019, involving eight neurology
centres in the England and Wales (including the largest centre, the NHNN,
Queens Square Centre for Neuromuscular Diseases, London) shows that
lamotrigine is not established in practice with less than 3% of patients
currently on or having ever received lamotrigine.
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This data was further supported by an NDM patient survey conducted by
Janet Stone where of the 37 responses provided by patients to the questions
“Please indicate any medications you have taken for myotonia”, only one
patient indicated they had ever taken Lamotrigine. Hence lamotrigine is not a
relevant comparator as it is not established practice.

Finally, NICE has confirmed that they expect the number of NDM patients on
Lamotrigine to be low.

e The RCT by Andersen et al was conducted between 2013 and 2015 and
published in 2017 (36). Despite this the market research does not indicate an
increase in use in the UK that could at all suggest Lamotrigine is gaining
established use in the NHS.

e Lamotrigine is not licensed for the indication to treat NDM patients in the UK
or any other country and no long-term safety or efficacy data exists for
lamotrigine for the treatment of NDM patients.

e There are no randomised/non-randomised clinical trials, that assess the
impact of lamotrigine in comparison with established first-line treatment for
symptoms of myotonia in NDM patients.

e The recent RCT by Andersen et al lacks common outcome measures and
results to enable any indirect treatment comparison with mexiletine NDM
RCTs (36) — see Document B, Section B.2.9.1 for further details.

e There are no existing NICE guidelines for the treatment of NDM patients and
no known published natural history of NDM patients.

b) Please incorporate health state(s) for “2nd and further line treatments”
into the model structure, so that the patients after discontinuing from
mexiletine or “best supportive care without pharmacological treatment”
would be able to receive further lines of pharmacological treatment in
their lifetime.

NaMuscla, as highlighted in our answer to Question 1 is a well-established first
choice treatment for Non-Dystrophic Myotonia (NDM) in the UK.

As evidenced by the Suetterlin et al observational study (7) 8 of the 11 patients
(72.7%) who stopped mexiletine previously because of inefficacy or intolerable
adverse events found it effective and tolerable on retrial. Subsequent treatment
following discontinuation of NaMuscla is therefore most likely to be NaMuscla.
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Additionally, Lupin has conducted research in to NDM clinical management (6). Of
the 265 patients within the report that have ever been treated for NDM, of the
centres that reported 132 remain on their first line treatment and only 78 are
currently on a second line therapy, suggesting many patients (up to 55 or 41%) who
have been treated but failed 1%t line therapy currently are not treated.

Based on the data available above, the use of unlicensed second line therapies
when NaMuscla is first line is likely to be low, with 16% of patients who discontinue
NaMuscla (calculated by (1-72.7%) x (1-41%)) a good representation of likely
estimated numbers (6, 7).

From the research the most common alternative medicines currently used to treat in
a second line position are Phenytoin, Flecainide and Acetazolamide, which are not
consider standard of care (37). As these are unlicensed medicines, their efficacy is
unproven or substantiated through clinical trials with no data supporting their use as
a second line therapy, and their long-term safety profile uncertain/unfavourable (6,
15). These products have been found to have substantial adverse events and
special warnings for use, as outlined in their individual SmPC’s.

The placebo effect is increasingly well understood, especially for conditions which
include pain and fatigue (38), and therefore in the absence of any substantial
efficacy evidence, a sensible conclusion is that these medicines should have no
additional benefit to placebo, reflected in the economic model.

Any changes to the current base case to include pharmacological treatments would
increase the costs in the BSC arm with no evidence around the efficacy and safety
within the targeted population. Therefore, as a conservative assumption, they are not
included.

B2. Please provide the details of how the estimate 15% for the “disease
progression differential” for no pharmacological treatment was derived.

Data suggests that NDM disease severity worsens over time. In one study, 58% of
patients reported that the severity of their myotonia had increased since the onset of
symptoms (39). A UK patient survey found that 87.3% of patients reported their
stiffness and 70.8% reported their weakness had worsened since diagnosis (2).
Feedback from two German clinical experts support that in the absence of an
effective treatment a decline in QoL over time occurs, as imported mexiletine had not
been an option for them (Appendix M of CS). Long-term data from MYOMEX shows
the clinical benefit of NaMuscla is at least maintained, as there was a ||| | GzGH
B B i the average in the VAS stiffness score at the last data point for
each patient at follow-up, compared to that recorded at the end of the original
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MYOMEX study period versus baseline (16). The maintenance of the clinical benefit
of NaMuscla is supported by clinical experts (Appendix M of CS).

Therefore, in the base case it was assumed there was a differential effect between
NaMuscla treatment and no treatment over the lifetime of an NDM patient of 15%.
Differential effects were explored between NaMuscla and no treatment in scenario
analyses.

The ongoing Delphi panel, with results expected to be available in June, should be
able to provide further information and justifications on this question.

B3. Please incorporate the possibility of using discontinuation rates from
other sources in Table 48 in the CS, as well as the possibility of using a pooled
discontinuation rate (where the pooling should be based on a meta-analysis)
in the economic model.

This functionality has now been included in the updated economic model (Clinical
input sheet, cells B5-E10), including the option of choosing the discontinuation rates
as a pooled value based on the average, based on the sources, as per Table 48 in
the CS.

B4. Regarding adverse events:

a) Please explain why gastrointestinal disturbance was included as the
only adverse event in the economic analysis, why dyspepsia was
considered to be reflective of all ranges of gastrointestinal disturbances
and why continuous PPI treatment was considered to be reflective of
the treatments for all types of gastrointestinal disturbances.

The base case of the economic model uses Suetterlin et al (2015) (7) as a
retrospective long horizon real-world data source to consider adverse events. No
serious adverse events were seen (no life-threatening AE, deaths, hospitalisations or
severely disabling conditions).

In this retrospective review of 63 patients treated with mexiletine, the most common
adverse event reported was dyspepsia, and this was the only gastrointestinal
disturbance recorded. Sixteen of the 23 patients (69.6%) who reported dyspepsia
required dyspeptic therapy. As none were reported as serious it could be expected
they were treated with a PPI.

Other AE’s include headache, palpitations and nausea. As none were reported as
serious, we would expect patients with a headache to self-manage with simple
painkillers, palpitations generally self-resolve, and for those with nausea to take
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medicines with food or if applicable reduce the dose. Therefore, it is expected that
dyspepsia is the only AE with economic impact

Further, the authors concluded that the absence of any significant change in ECG
parameters or serious adverse events within a total of 302.4 years of patient follow-
up demonstrates the long-term safety of mexiletine and suggests that frequent
routine ECG monitoring of patients on maintenance dose may not be necessary.

b) Please include all relevant adverse events as listed in section B.3.3.6 of
the company submission, taking into account the adverse management
costs and also taking into account the utility decrements associated
with these adverse events, using literature-based estimates.

Adverse events have been included in the model for MC in the MYOMEX trial.

The list of the adverse events is reported in the following table. No disutilities are
assumed, as the utilities and adverse events in the model are both derived from the
same source, the MYOMEX trial (14), and therefore it would not be appropriate to be
any other than zero.

Table 19. Adverse events included in updated economic model

Adverse event Events Patients % Source Cost Source
category

Gastrointestinal [ | [ | MYOMEX £0.84 BNF
disorders (Abdominal Online

pain, Nausea, 2020(40)
Abdominal pain upper)

General disorders and [ | [ |
administration site
conditions (Fatigue,
Chest pain, Asthenia,
Chest discomfort,
Malaise)

£0.59

Nervous system [ | [ | £0.59
disorders (Headache,
Somnolence,

Paraesthesia)

Respiratory, Thoracic [ | [ | £10.50
and Mediastinal

disorders (Dyspnoea)

Cardiac disorders [ | [ |
(Tachycardia)

£0.78

Ear and Labyrinth [ | [ | £0.59

disorders (vertigo)
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Muscoloskeletal and [ | [ | £3.13
connective tissue
disorders (Pain in

extremity)

Injury, Poisoning and [ | [ | £3.13
Procedural

complications

Skin and subcutaneous [ | [ |
tissue disorders (Acne)

£1.15

Vascular disorders [ | [ | £0.80

(Flushing, Hypotension)

Total [ | [ |

100.00% £1.44

The results for both list price and PAS when all adverse events are included are
presented in Table 20. This results in only minor changes to the ICER for both list
and PAS prices.

Table 20. Scenario result for including all adverse events

Technology Total costs Total Incremental | Incremental ICER
(£) QALYs costs (£) QALYs (E/QALY)
List price
No treatment 50,645

vexictine | [N HEE B @ s

price

No treatment 50,645

Mexiletine ]

Y
(7]

c) Please explain in detail how the probability of falls with fractures (0.1 for
mexiletine and 0.2 for no pharmacological treatment) were derived from
the clinical experts consulted during the advisory board, since in the
slides, the KoLs estimated the risk of falls with fractures to be between
0 and 20% for patients on best supportive care and between 0 and 10%
for patients on mexiletine.

Additional scenarios have been provided below exploring the impact on the results
for both list price and PAS when exploring different likelihood of falls resulting in
fracture for placebo and mexiletine arms. A more conservative scenario of 5% for
mexiletine and 10% for no treatment and an extreme scenario of 0% for both
mexiletine and no treatment were explored to quantify the uncertainty of the
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parameters. Both scenarios show only minor changes to the base case ICER,
suggesting that the model is not sensitive to these inputs.

Table 21. Probability of falls with fractures 5% for mexiletine and 10% for no
treatment

Technology Total costs Total Incremental | Incremental ICER
(£) QALYs costs (£) QALYs (E/QALY)
List price

No treatment 45,381

vexiotine | [ — B BE__

price

No treatment 45,381

U
(7]

vediotine | [ EE B | s

Table 22. Probability of falls with fractures 0% for both mexiletine and no treatment

Technology Total costs Total Incremental | Incremental ICER
(£) QALYs costs (£) QALYs (E/QALY)
List price
No treatment 40,116

vexictine | [N — BN BN

price

No treatment 40,116

U
(7

vexictine | [N — BN BN

B5. Priority Question: Please provide all details of the communication between
the company and the clinical experts. These details should include not only
the slides summarising “discussion topics” but also all the “Pre-work inputs”,
detailed excerpts, as well as how the inputs used in the economic model were
elicited.

Below we outline the communications with the clinical experts:

Clinical elicitation Individual face to face meetings (Appendix M of CS)
November 2019
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As outlined in Appendix M of CS, key topic areas were developed into a PowerPoint
presentation for a facilitated discussion with individual experts (41) for the clinical
elicitation with 4 clinicians.

The Lupin medical director emailed any of the 18 neurology specialist centres that he
had contact with to ask that they take part in clinical elicitation within the next 2
weeks. Due to short timelines, 4 responded to be available in this time period. There
was no intended selection bias.

The clinical experts were provided with the slides (41), which have been submitted to
NICE in the reference pack.

Discussions with the experts were led by a senior member of staff from the
consultancy who assisted Lupin with the preparation of the NICE submission, with
other Lupin participants (no more than two) able to contribute and ask clarification
qguestions to the experts.

The interviews were not recorded, and the notes were captured in the format
adapted_from the recommended guideline by Iglesias et al, 2016 (42), an appropriate
tool for the collation of expert elicitation, and can be found in full in Appendix M of
CS.

Clinical elicitation Telephone interviews (Appendix M of CS) November 2019
The same process as outlined above and in Appendix M of CS was carried out with
2 clinical experts from Germany, however for pragmatic reasons, the interviews were
conducted by telephone.

Market research — telephone interviews (6) November 2019

Market research involving eight neurology centres in the England and Wales

All communications and the interviews were carried out by a market research
company. All interview responses were anonymised, so Lupin did not know who the
participants were.

Please find attached the screener and questionnaire used in the non-dystrophic
myotonia current clinical management research conducted on behalf of Lupin (43,
44).

INQol Mapping- telephone interviews - (Appendix M of CS) February to June
2019

For the INQoL mapping allocation work a series of telephone interviews were
conducted. 3 experts were approached.
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A PowerPoint presentation was created to facilitate the discussion for the INQoL
mapping exercise (45). This was led by a senior member of the consultancy
conducting the DCE (and subsequent vignette) work.

Two Lupin European colleagues (now left the company) participated in the
interviews. The advice and how the discussions with the experts informed the
process are detailed in the B.3.4.2 of the company submission, and the vignettes
report provided.

CMS disability scale resource allocation — telephone interviews — (Appendix M
of CS) May to June 2019

A PowerPoint presentation to facilitate discussions for the CMS disability scale
resource use allocation was created by a senior member of staff from the
consultancy who assisted Lupin with the preparation of the NICE submission, who
lead a series of discussions with the experts in order to gain consensus.

We note an incorrect reference was applied in Appendix M of CS and the company
submission, for which we apologise, and slides presented to the clinicians are now
submitted (46) .

The elicitation resulted in informing the CMS disability scale resource use as detailed
in section B.3.5.5 of the company response.

Advisory board (47)- November 2018

The purpose of the Advisory Board was primarily payer led - “Pressure-test on value
proposition, pricing and access of Mexiletine in non-dystrophic myotonia (NDM)”.

All arrangements with the attendees were managed by a third-party agency.

Of the 10 participants, evenly split between Scottish and English participants, two
clinical experts in attendance.

The inputs that informed the economic model were anonymised, so Lupin did not
know who the responses were from, and have been already provided (47).

Further inputs from the clinicians that to a lesser degree informed the economic
model is now provided (48).

The Delphi panel should be able to provide further information and justifications for
clinical elicitation and is expected to be available in June.
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HRQoL

B6. Priority Question: Please answer the following SF-36 related queries
below.

a) Please provide further analyses to demonstrate that SF-36 is not
appropriate for the NDM patients in terms of psychometric criteria such
as validity and responsiveness.

The INQoL questionnaire is the only validated QoL questionnaire (34, 49, 50) that
referred specifically to the presence and impact of myotonic symptoms. It is a valid
measure of quality of life or health status in patients with myotonia because it covers
the different aspects of HRQoL that are affected in myotonia (content validity) and
additionally the tool measures these concepts accurately (construct validity) (34).

The EQ-5D is the preferred HRQoL measure for the assessment of QoL in the NICE
Reference case, and the INQoL data collated at a patient level in the MYOMEX
study has been mapped to EQ-5D dimensions using two methodologies. SF-36 data
was not collated in the MYOMEX (14) study which informs our economic model.
INQoL data was collated as the only validated QoL questionnaire for the relevant trial
population, and therefore it is the only preferred measure for capturing patient level
changes in HRQoL for the mITT and PP populations from the MYOMEX study.

The INQoL has the advantage of recording specific NDM disease symptom impacts
omitted by the SF-36 questionnaire such as locking, independence and body image
(34, 50). INQoL also has the advantage that the effects of symptoms are separated
from questions about life domains. This separation allows “shifts” in patients’ internal
standards to be identified if satisfaction with life domains has altered independently
from a change in perceived symptoms. Sansone and colleagues concluded that INQoL
was an appropriate measure because “...it can quantify the impact of muscle
symptoms that are specific to this group of patients (e.g. myotonia, muscle pain)” (61).
Trivedi and colleagues described INQoL as “a more relevant instrument for
determining symptom impact on quality of life in non-dystrophic myotonia compared
with the generic SF-36” (52).

This is further confirmed in Figure 6 of the company submission which shows SF-36
to be less capable of capturing disease nuances when compared with INQoL.

The inability of SF-36 to assess myotonia is particularly important as Sansone and
colleagues state that “...myotonia should be the treatment target for patients...and
improvement of myotonia should be the primary outcome measure ...” (51).

With regards to sensitivity of a QoL measure, some SF-36 items are considered not
relevant to muscle disease and could easily be influenced by other factors (34).
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Sansone and colleagues concluded that INQoL was more capable of capturing the
‘physical limitations owing to the muscle condition” than SF-36. INQoL also assesses
‘the extent by which [myotonia] has a detrimental effect on QoL perception. This
[enabled the authors] to pick out differences amongst the channelopathies that are not
captured by SF-36 alone” (51). Clinical experts consulted by Lupin unanimously
agreed that INQoL more relevant and appropriate to capture the impact on the quality
of life of NDM patients compared to SF-36 (Appendix M of CS).

For these reasons, it was concluded that the SF-36 is not an appropriate outcome
measure and therefore not included within the analyses.

b) Please incorporate health state utilities using SF-36 based estimates
derived from the literature into the economic model.

As described above the SF-36 is not an appropriate outcome measure for NDM
patient’s and has therefore not been included within the model.

The EQ-5D is the preferred HRQoL measure for the assessment of QoL in the NICE
Reference case, and the INQoL data collated at a patient level in the MYOMEX
study has been mapped to EQ-5D dimensions using two methodologies. SF-36 data
was not collated in the MYOMEX (14) study which informs our economic model.
INQoL data was collated as the only validated QoL questionnaire for the relevant trial
population, and therefore it is the only preferred measure for capturing patient level
changes in HRQoL for the mITT and PP populations from the MYOMEX study.

B7. Priority Question: Please provide the answers for the following district
choice experiment (DCE) related questions:

a) How was the DCE task explained to respondents?

The respondents were provided a summary at the start of the online survey which
explained very simply the task required and the meaning of the attributes of the
DCE. The consent form and draft survey have been provided in Appendix A,
Appendix B and Appendix C, respectively.

b) How exactly was the DCE conducted? For example, how was the
sample chosen and how was the exercise administered?

As outlined above, the respondents were provided documentation which explained
the task and the meaning of the attributes of the DCE. The survey was hosted online
and a sample of 508 members of the UK general public were recruited to complete
the questionnaire. Respondents were provided with contact details of those carrying
out the online survey, allowing them to ask questions about the survey and exercise
at hand. Quota sampling was used to balance geographic distribution, gender, and
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ethnicity, see Table 23. All participants were aged 18 or over and provided consent
to take part. Non-UK residents were excluded from the sample.

Table 23. DCE Exercise — Respondent Characteristics.
Characteristic
Age (years)
Mean (SD)
Min, Max
Gender, n (%)
Male
Female
Ethnicity, n (%)
White Caucasian
Black British
Black Caribbean
Black African
Black Other
Asian Indian
Asian Pakistani
Asian Bangladeshi
Asian Other
Chinese
Mixed - White and Black
Mixed - White and Asian
Mixed — Other
Prefer not to answer
Other
Education, n (%)
No formal qualifications
Left school at 16
Left school at 18
University degree
Other
Prefer not to answer
Main activity, n (%)
Paid employment
Looking after family/home
Retired
Seeking work, unemployed
Not working, health problems
In education or training
Other

<
i
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Prefer not to answer
Geographic region, n (%)
England

Scotland

Wales

Northern Ireland

A published fractional factorial method informed the design of the DCE, minimising
participant burden whilst representing INQoL items with different response levels in a
balanced and statistically efficient manner. The eight conceptually mapped INQoL
items were combined with the conceptually mapped response choices using an
orthogonal design to produce DCE scenarios. The orthogonal design combined
qguestions and response choices with zero correlation. One implication of this is that
conceptually related items were not related in the choice sets (e.g. no muscle locking
was as likely to be paired with no muscle weakness as extreme muscle weakness).
This assumption was later corroborated by patients who described heterogenous
symptoms that reduced the chance of implausible states (see Appendix L of CS).

c) Did the DCE task begin with a practice question (or series of practice
questions). If so, please provide details.

No practice questions were provided to the respondents, please see Appendices 1
and 2 for further details. These are not often provided for DCE’s as there is more of
an emphasis on providing clear instructions on the DCE task than discussion around
practice questions. Respondents are recruited from a select panel where the likes of
DCE is a common tool for market research and therefore it can be assumed that
respondents had some experience and prior knowledge of what would be expected.
Additionally, previous research investigating the impact of a ranking exercise on TTO
values found that a warm up did not have an impact on the quality of data (53). The
reviewers of the vignettes also concluded that the study was appropriate and well
conducted.

d) Were any checks of respondent understanding built into the DCE?
Please provide details.

Respondents were able to contact the facilitators to ask questions around their
understanding. The number of participants over time was tracked and fell in line with
expectations. Only completed surveys were included within the final results and
therefore any participants that dropped out prior to completing the full survey due to
their understanding of the task were excluded from the final analysis.
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e) Please provide details of any quality control checks or tests of internal
or external validity performed on the data obtained from the DCE,
including but not limited to:

o ldentification or removal of respondents who stated a preference
for a state within a pair which is clearly inferior to the other state
shown.

o ldentification or removal of respondents who always (or too often)
answered A or B (or left or right) (we need to ask to AL)

o ldentification or removal of respondents who completed the task
too quickly to have properly considered the choices (we need to
ask to AL)

o ldentification or removal of participants who made choices which
defied transitivity (we need to ask to AL)

Identification or removal of respondents who stated a preference for a state
within a pair which is clearly inferior to the other state shown.

The survey was purposefully designed so that no such pairs existed and therefore
this would not have been needed.

Identification or removal of respondents who alwa