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

B.1.1  Decision problem

The objective of this single technology appraisal is to evaluate the clinical- and cost-
effectiveness of ganaxolone (GNX) as adjunctive treatment to “established clinical
management” of epileptic seizures associated with cyclin-dependent kinase-like 5
(CDKLY5) deficiency disorder (CDD) in people 2 years of age and older. “Established
clinical management” of CDD-related seizures includes the use of pharmacological
therapies, such as anti-seizure medications (ASMs) and steroids, and non-
pharmacological treatments such as the ketogenic diet and vagus nerve stimulation (see
Section B.1.3.5).

The submission covers the technology’s anticipated full marketing authorisation for this
indication and is in line with the scope issued by the National Institute for Health and
Care Excellence (NICE) (Error! Reference source not found.). The indication wording
for GNX proposed by Marinus Pharmaceuticals Inc. (marketing authorisation applicant)
is as follows: GNX (ZTALMY®) is indicated for the adjunctive treatment of epileptic
seizures associated with cyclin-dependent kinase-like 5 deficiency disorder (CDD) in
patients 2 years of age and older.
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Table 1: The decision problem

Final scope issued by NICE

Decision problem addressed in
the company submission

Rationale if different from the final
NICE scope

considered include:

e Seizure frequency (overall and by
seizure type)

e Proportion of people seizure-free
(overall and by seizure type)

e Seizure severity
e Adverse effects of treatment
o Health-related quality of life

Population People 2 years of age or older with As per the scope Not applicable
seizures caused by CDD

Intervention Ganaxolone (ZTALMY®) As per the scope Not applicable

Comparator(s) Established clinical management As per the scope Not applicable
without ganaxolone

Outcomes The outcome measures to be As per the scope Not applicable




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 availability of any commercial
arrangements for the intervention,
comparator and subsequent
treatment technologies will be taken
into account.

The availability of any managed
access arrangement for the
intervention will be taken into
account.

The economic modelling should
include the costs associated with
diagnostic testing for CDKL5
gene mutations in people with
CDD who would not otherwise
have been tested. A sensitivity
analysis should be provided
without the cost of the diagnostic
test.

Orion is proposing to assign no
additional costs for genetic testing
associated with a prescription for
ganaxolone.

In the economic analysis, no
additional cost has been assigned
for genetic testing associated with a
prescription for ganaxolone. In NHS
England genomic testing is generally
offered to patients with rare early
onset or syndromic epilepsy
(https://www.england.nhs.uk/publicat
ion/national-genomic-test-
directories/).

Moreover, the diagnostic testing for
CDKL5 gene mutations is performed
well before patients start treatment
with ganaxolone, given that it is
proposed as an adjunctive treatment
to other ASMs (confirmed by clinical
expert opinion)
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Final scope issued by NICE

Decision problem addressed in
the company submission

Rationale if different from the final
NICE scope

Subgroups to be considered

Not applicable

The population definition above is
appropriate. Due to the rarity of the
target condition, and thus the
relatively small pivotal study, any
strong conclusions regarding
subgroupstmay not be feasible.

Not applicable

Special considerations including
issues related to equity or
equality

Not applicable

No additional comments

Not applicable

Abbreviations: ASMs, anti-seizure medications; CDD: CDKL5 deficiency disorder; CDKL5, cyclin-dependent kinase-like 5; NHS, National Health Service;
NICE: National Institute for Health and Care Excellence.

1Pre-defined subgroups analyses were by gender and by levels of allopregnanolone sulfate (Allo-S) (See Section B.2.7).
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B.1.2

Description of the technology being evaluated
Table 2: Technology being evaluated

UK approved name and brand
name

UK approved name: ganaxolone
Brand name: ZTALMY®

Mechanism of action

Ganaxolone is a high affinity, stereoselective, positive
allosteric modulator of GABAA receptors located in the
central nervous system.

Marketing authorisation/CE mark
status

Ganaxolone does not currently have a marketing
authorisation in the UK for treating seizures caused by
CDD.

Regulatory submission to EMA: The application was
submitted on 28th October 2021.

CHMP opinion expected by i}, 1aunch in UK
anticipated in i

Expected target date for MHRA submission: [}

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

Anticipated indication: Ganaxolone is indicated for the
adjunctive treatment of epileptic seizures associated
with CDD in patients 2 years of age and older.

Ganaxolone is contraindicated in patients with
hypersensitivity to the active substance or to any of the
excipients.

Method of administration and
dosage

Ganaxolone is administered as an oral suspension.

It should be titrated gradually to achieve the
recommended daily dose: 63 mg/kg/day in patients
weighing <28 kg and 1800 mg per day in those weighing
>28 kg (1). A minimum dose of 33 mg/kg/day or

900 mg/day is generally required.

It is recommended that total daily dosage is
administered in 3 equal doses throughout the day.

Additional tests or investigations

Confirmation of the diagnosis of CDD requires genetic
testing for CDKL5 mutations.

List price and average cost of a
course of treatment

Indicative list price: | per 110 mL (50 mg/mL).
This equates to an estimated average weekly and
annual cost at list price of [JJij respectively.

Patient access scheme (if
applicable)

A patient access scheme proposal comprising of a fixed,
discounted net price of il per 110 mL bottle was
submitted to PASLU on 29 Sept, 2022. Confirmation that
NHS England has accepted the PAS proposal received
on 20t Oct, 2022. The estimated average cost per week
of treatment under this PAS is [, which equates to a
12-month cost of i

Abbreviations: CDD, CDKLS5 deficiency disorder; CDKLS5, cyclin-dependent kinase-like 5; CHMP, Committee
for Medicinal Products for Human Use; EMA, European medicines Agency; GABAA, y-aminobutyric acid
type A; MHRA, Medicines and Healthcare products Regulatory Agency; NHS, National Health Service;
PASLU; Patient Access Scheme Liaison Unit; UK, United Kingdom
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B.1.3  Health condition and position of the technology in the
treatment pathway

o Cyclin-dependent kinase-like 5 (CDKL5) deficiency disorder (CDD) is a rare,
genetic developmental epileptic encephalopathy (DEE) characterised by
early-onset epileptic seizures and severe global developmental impairment
(2,3)

o The exact epidemiology and life expectancy in CDD remain unknown due to
both its rarity and recent identification (4)

o With an estimated incidence of 1.7-2.5 per 100,000 live births (3, 5)2, CDD is
much rarer than other DEEs (5-8)

= ltis estimated that 11 to 16 people are born with CDD each year in England
and Wales (3, 5, 9)

= According to clinical expert opinion Il the estimated number of diagnosed
CDD cases in England and Wales is currently as low as 50 to 60 patients

o No studies report on mortality in CDD (10). However, patients with epilepsy
have a higher-than-expected risk of death (11, 12), with sudden unexpected
death in epilepsy (SUDEP) being the major contributor to mortality (13-15)

o CDD imposes a substantial clinical and humanistic burden on patients and
their caregivers, and a considerable financial burden on healthcare systems,
being characterised by early-onset refractory seizures, severe developmental
delays and multiple comorbidities requiring life-long treatment (16-27)

e Currently, there are no therapies addressing the underlying causes of CDD
and no evidence-based European guidelines for the management of this rare
condition are available

o Recent international consensus recommendations suggest the use of
vigabatrin, steroids and the combination of these as first-line therapy for CDD
(28)

o There was consensus from 100% of clinical experts that ganaxolone should be
offered for CDD-associated epilepsy, if clinically indicated, dependent on local
regulatory approval (28)

o Anti-seizure medications (ASMs) are the main pharmacological therapy for
CDD-associated seizures (29). However, none are specifically approved for
this condition and, in most cases, their efficacy is limited and short-lved,
with response rates decreasing drastically over time (29, 30)

e There is an unmet need for an efficacious, well tolerated treatment specific
for CDD-related seizures that can improve and maintain clinical outcomes,
thus, reducing the disease burden

@ Note that the original reported value is 1 in 40,000-60,000; however, this value has been
calculated per 100,000 live births to allow comparisons with other reported incidence data (5-8)
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¢ Ganaxolone (GNX) is the first treatment specifically indicated for
CDD-associated seizures. It is proposed as an adjunctive treatment to other
ASMs for patients 2 years of age and older with CDD-associated refractory
seizures. In UK clinical practice, this would place GNX as treatment option
for patients requiring improved seizure control.

¢ Clinical outcomes reported in Section B.2 demonstrate that GNX as
adjunctive treatment significantly reduces the frequency of major motor
seizures in patients with CDD compared with placebo

B.1.3.1 Disease overview

Cyclin-dependent kinase-like 5 (CDKL5) Deficiency Disorder (CDD) is an X-linked
genetic disorder caused by pathogenic loss-of-function mutations in the CDKL5 gene,
which encodes a protein essential for normal brain development and function (2, 31-33).
CDD is a rare, complex, debilitating developmental epileptic encephalopathy (DEE)
characterised by severe early-onset treatment refractory seizures, severe developmental
delays, and a wide range of comorbidities (e.g., gastrointestinal, respiratory, and sleep
disorders, as well as nutritional problems (17, 29)) requiring life-long treatment and
extensive care.

Epileptic seizures are typically the first symptom occurring in patients with CDD,
presenting within the first 3 months of life in 90% of cases (3, 20, 29). Over time,
seizures evolve across three stages: early epilepsy, with frequent tonic seizures and
infantile spasms without hypsarrhythmia °; epileptic encephalopathy, with infantile
spasms and hypsarrhythmia; and late resistant multifocal and myoclonic epilepsy (16,
22). On average, during their lifetime, patients with CDD experience 2.8 types of
seizures (22), the most common being epileptic spasms (22, 25). In later stages, a
complex seizure semiology frequently appears, with a unique pattern of hypermotor-
tonic-spasm sequences (16), and 80-88.9% of patients have daily seizures (20, 23, 29).
Some patients cycle through various treatment options even before they are diagnosed
with CDD (18), and 84—-95% ultimately develop treatment-refractory seizures (17, 26).

In patients with CDD, developmental delay is typically severe and results in physical,
cognitive, communication and behavioural skill impairment. Over time, 30—-75% of
patients experience regression (17, 20, 25, 26). Notably, a negative association has
been observed between the worsening of developmental issues over time and the
seizure burden at baseline (35).

The majority of patients with CDD also suffer from several comorbidities, such as
gastrointestinal, respiratory, and sleep disorders, as well as nutritional problems (17, 29)
(Figure 1).

b Hypsarrhythmia is defined as an interictal pattern that usually changes during clinical attacks to
lower-amplitude slow waves, or to a sudden flattening known as an electrodecremental period
(34).
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Figure 1. Common clinical characteristics of CDD affecting multiple organ systems

Neurodevelopmental delays

Generalised hypotonia
Seizures

Nutritional problems

Gastrointestinal disorders

Hands stereotypies

Speech disorders

Visual disturbance

Sleep disorders

Respiratory disorders

Dysmorphic features

Abbreviations: CDD, CDKLS5 deficiency disorder; CDKLS5, cyclin-dependent kinase-like 5.
Source: Jakimiec et al, 2020 (29) and Frullanti et al, 2019 (17).

B.1.3.1.1 Epidemiology

First identified in 2004 (4), CDD has been difficult to diagnose until the recent
implementation of genetic testing, which has also allowed for its early diagnosis (36).
Due to the rare nature of the condition, the exact epidemiology of CDD is unknown.
However, its incidence has been recently estimated to be 1.7—-2.5 in 100,000 live births
(3, 5)°. Based on these reported incidence rates and on Office for National Statistics
figures showing 624,828 live births in 2021, it is estimated that in England and Wales
11 to 16 people are born each year with CDD (3, 5, 9). According to clinical expert
opinion ] the estimated number of diagnosed CDD cases (prevalence) in England
and Wales is currently as low as 50 to 60 patients. Available epidemiology data show
that not only CDD is a rare condition, but it is much rarer than other DEEs, including
Dravet syndrome (DS) and Lennox-Gastaut syndrome (LGS) (5-8). It is also reported to
affect females more than males (~4:1) (3). CDD has only been fairly recently recognised
as a clinically and genetically distinct disorder (37-39); thus, the time frames for life
expectancy are also unknown (4).

A recent systematic literature review (SLR) conducted by Orion has confirmed that there
is a paucity of robust epidemiology studies reporting the prevalence and/or incidence of
CDD (10). Of the 15 identified studies reporting epidemiology data in patients with

various DEEs, such as LGS, only two studies were specific to patients with CDD (5, 40).

In a study conducted in Scotland by Symonds et al, 2019 (5), the incidence of CDD was
estimated to be 2.36 per 100,000 births (95% confidence interval [CI]; 0.81, 5.59). The

¢ Note that the original reported value is 1 in 40,000-60,000 (3); however, this value has been
calculated per 100,000 live births to allow comparisons with other reported incidence data (5-8).
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study included 343 infants (aged <36 months) diagnosed with multiple phenotypes for
child-onset genetic epilepsies from 20 regional hospitals in Scotland from 2014-2017. Of
the 169,470 live births included, 62 were of children with DEEs, and four patients were
identified with the CDKLS mutation, thus providing an estimate of the incidence. The
number of births in Scotland during the study period was obtained from the National
Records of Scotland (2018 data). To date, this study has provided the best estimate of
CDD incidence. The only other epidemiology data specific to CDD are from a small study
conducted in Japan (Kobayashi et al, 2016 (40)), which reported that 27.3% (n=3/11) of
patients with early-onset epileptic encephalopathies (EOEE) had mutations in CDKL5.

B.1.3.2 Burden to patients, carers and society

B.1.3.2.1 Clinical burden

Evidence from several studies shows that CDD is a burdensome condition with
clinical hallmarks, such as early-onset epilepsy and severe developmental delay,
that have a profound impact on patients and caregivers (16, 17, 20-23, 25-27).

Seizures and developmental delays

International studies, conducted mainly in Europe and US, show that seizures
associated with CDD have an early onset, can be frequent and variable in their
presentation, and are transiently responsive or refractory to ASMs (17, 20, 29).

Seizures can occur as early as 1 day after birth (21), with a median age at onset ranging
from 4 to 8 weeks (16, 20-23, 25), and within 3 months of age in 90% of cases (3, 20,
29). The vast majority of patients suffer from early-onset seizures, with reported rates of
>97% in all studies except one (Cutri-French et al (25), with 88.5%). Furthermore, most
patients (65.3-88.9%) experience daily seizures and typically only a minority remain
seizure-free (20, 21, 23, 25); in general, spasms are the most commonly reported type of
seizure (16, 22, 23, 25-27).

CDD-associated seizures are transiently responsive or refractory to ASMs and, when
responsive to therapy, improvements are often short-lived (17, 23, 29). Resistance to
ASM is very common in patients with CDD, with reported treatment-resistance rates
between 84% and 95% (17, 26). Notably, studies in patients with CDD have found that
the efficacy of ASMs in this patient population is limited as response to treatment
decreases over time (29, 30). A retrospective study reviewed the response® to ASMs in
39 children and adults with CDD from 21 centres in Europe and US (mean number of
ASMs: 9; median: 9, range: 3—-21). Overall, 34 (87%) patients showed an initial response
to at least 1 ASM for several weeks, but most experienced loss of efficacy over time (30),
with response rate of 69% (27/39) at month 3 from beginning ASM therapy, 45% (17/38)
at month 6, and only 24% (9/38) at month 12. However, it should be considered that the

d Response was defined as >50% reduction in seizure frequency in the last 4 weeks compared with a 4-
week pre-treatment baseline period (30).
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number of patients treated with each single drug was limited, varying from 3 to 34. The
reported response rates over time by ASM type are presented in

Table 3. The greatest effects were initially noted in patients on felbamate, clonazepam,
vigabatrin and clobazam; however, the efficacy of these agents decreased over 12
months (

Table 3).

Table 3: Response rates over time of ASMs with varying mechanisms of action
ASM Treated Responder rate (>50% seizure reduction), %

patients
(N) 3 months 6 months 12 months

Felbamate 3 100% 67% 33%
Clonazepam 6 33% 17% 17%
Vigabatrin 25 32% 8% 4%
Clobazam 17 24% 6% 0%
Lamotrigine 23 22% 9% 9%
Valproate 34 21% 18% 9%
Zonisamide 11 18% 9% 0%
Topiramate 31 16% 3% 3%
Levetiracetam 31 16% 13% 0%
Phenobarbital 26 8% 8% 8%
Rufinamide 13 8% 0% 0%

Abbreviations: ASM, anti-seizure medication.
Source: Muller et al, 2016(30).

Due to the decreasing efficacy of ASMs over time, many patients with CDD need
treatment with multiple drug therapy which, in many cases, involves treatment
with two to five ASMs (27, 29).

Fehr et al, 2016 reported that 73.1% of patients in the study were on at least 2 ASMs
(23) and Amin et al, 2017 that 95.2% of patients had tried at least 2 ASMs achieving
poor control, and 33.3% had tried at least 8 ASMs (27). Furthermore, a in study
analysing the phenotype of patients with a MECP2, CDKL5, or FOXG1 mutation,
seizures were not controlled by therapy in 84% of CDKL5-mutated patients vs 21.4% of
MECP2-mutated patients and 58.8% of FOXG 7-mutated patients (17).

Developmental delays affect all patients with CDD; they are typically severe and impair
physical, cognitive, communication and behavioural skills. Only a minority of patients
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achieve milestones such as ability to stand and walk independently, climb, talk as well as
functional hand use (20, 23, 25-27). Furthermore, 30% to 75% of patients experience
regression where patients lose acquired language and motor skills and exhibit
intellectual disability and hand stereotypies (17, 20, 25, 26). Notably, a recent study
conducted in 143 children with CDD reported the association between the CDD
development score at follow-up and the seizure burden at baseline. Over time,
development was marginally improved in patients with lower seizure burden (<5 seizure
per day) compared with those with higher seizure burden (=5 seizure per day) at
baseline (beta-coefficient: -0.49 [95%CI: -0.84, -0.13]; p<0.05), suggesting that early
seizure control may positively impact on patients’ development (35).

Comorbidities

CDD is associated with debilitating comorbidities that affect multiple organ
systems (3, 17, 20, 21, 23, 26, 29).

The most frequent comorbidities experienced by patients with CDD include hypotonia (in
up to 100% of patients with CDD) (26, 29), nutritional problems (97.4%) (17), cortical
visual impairment (in 80%) (26, 29) resulting in poor eye contact and eye pointing, and
hand stereotypies (85.7%) (17).

Moreover, patients experience gastrointestinal, sleep and respiratory disorders (29). In
children with CDD and epilepsy, some of these problems may arise within 48 hours of
birth (23). Mangatt et al reported that 86.7% of children with CDD may develop a number
of gastrointestinal problems during their lifetime, including constipation, reflux, air
swallowing and gastrointestinal issues requiring gastrostomy, and that only a minority
(5.3%) are able to eat and drink independently (21). Children with CDD often need
treatment for feeding and swallowing dysfunction including feeding therapy, thickening of
liquids, and gastrostomy tubes, all of which require additional parental or carer
supervision (41).

Mangatt et al also reported that 87.7% of patients had sleep problems, with night waking,
diurnal problems and teeth grinding being the most common (21). Respiratory disorders
were reported for 32.5% of patients: in particular, breath holding occurred in 26.4% of
patients and aspiration pneumonia, a life-threatening condition, in 22.6% of patients (21).
Similar comorbidities were reported by Frullanti et al, who conducted a multinational
study in 32 patients with CDD (17). Finally, a small proportion (6%) (17) of patients with
CDD may present dysmorphic features of the face, limbs, and hands, that may assist in
differentiation from other early-onset encephalopathies (3, 20).

B.1.3.2.2 Humanistic impact

There is limited published literature on the humanistic impact of CDD on patients and
caregivers (18, 19, 24, 35, 36, 42, 43). However, evidence from available studies
shows that frequent and intense seizures can affect the psychomotor and
intellectual development of children with CDD, and ultimately impair the quality of
life (QoL) of patients as well as the emotional and mental well-being of their
caregivers (19, 24, 35).
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In the study by Leonard et al, 2021 (19), parents of 129 children with CDD (aged

>3 years) in Europe, North America, Australia and New Zealand reported the QoL of
their children using the quality of life inventory (Ql)-Disability questionnaire, which has
been specifically developed for children and adolescents with intellectual disability (19,
44, 45). There was a clear trend indicating that the higher the seizure frequency was, the
lower was the QoL rated. While overall, functional impairment including lack of ability to
sit, use hands, and communicate had the greatest adverse impact on children’s QoL
(19). Parents reported that their children had severely impaired functional abilities, and
physical and mental health:

e Functional abilities: Children with CDD had severely impaired functional
abilities, with only 24% being able to walk unaided, and 25% requiring some form
of enteral feeding. Less than 20% were able to sign or use spoken language

¢ Physical health: At least 5 seizures per day were experienced by 31% of
patients and 44.2% of patients were taking three or more ASMs; 52.7% of
patients had moderate to severe sleep difficulties, and 37.2% experienced
respiratory problems

¢ Mental health: High scores on the Anxiety, Depression, and Mood Scales social
avoidance, depressed mood and hyperactive behaviour scales were common

Overall, the mean total health-related QoL score, as measured by the QI disability scale
was 59.3 (Figure 2). The physical health domain had the highest score (75.4), while
social interaction and independence had the lowest scores (50.1 and 29.6 respectively),
suggesting that children with CDD are likely to be quite isolated and reliant on
caregivers.

Figure 2: Summary of mean QI-Disability domain scores for children with CDD

75.4 73.0
65.7
61.6
50.1

Total Physical health Positive Negative Social Leisure Independence
emotions emotions interaction

QI Disability Demain

Mean QI Disability score

Abbreviations: CDD, CDKLS5 deficiency disorder; CDKLS5, cyclin-dependent kinase-like 5; Ql, quality of life
inventory.
The 32 items of QI-Disability are worded positively to measure well-being, except for the items related to
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"negative emotions", which are reverse coded. Each Ql-Disability item is rated on a Likert scale of never,
rarely, sometimes, often, and very often. After reverse coding of the “negative emotions” items, the scores
are transformed to a range of 0—100, where never is scored as 0, rarely as 25, sometimes as 50, often as 75
and very often as 100 (19, 45). Finally, the converted scores are averaged over the items within the domains
and over all the items (3). Therefore, scores closer to 0 indicate worsening QoL.

Source: Leonard et al, 2021 (19).

In a subsequent study conducted in 143 children with CDD, Leonard et al, 2022
demonstrated that patients with higher vs lower seizure burden (i.e., 25 vs <5 seizure per
day, respectively) at baseline had a slightly worse development over time (as measured
by the CDD development score; p<0.05) and that those with deteriorated development
had poorer QoL (as measured by the QI-Disability Score) compared with those with
stable or improved development (average total score: 8.5 [95%CI: 3.1-13.8] points
lower) (35).

In line with the study by Leonard et al, a survey among 52 caregivers of children with
CDD in the US, revealed that seizures are one of the most burdensome symptoms
affecting patients, second only to global development delay. Caregivers in the survey
also reported that the profound multisystem complications of CDD had a devastating
impact on their family life (Figure 3) (18).

Figure 3: Most burdensome symptoms of CDD, as reported by caregivers in the US

Global development delay

Epilepsy/seizures 63%
Gasftrointestinal and feeding problems
Limited or absent speech
Behavioral disturbances
Visual impairment
Difficulty walking
Limited hand control

Respiratory problems

Sleep problems
Scoliosis (curvature of the spine)

Other

o

20 40 60 80

% of responders reporting symptom as most burdensome

Abbreviations: CDD, CDKLS5 deficiency disorder; CDKL5, cyclin-dependent kinase-like 5; US, United States.
Source: Loulou Foundation, 2020 (18).

Sleep disturbances are among the most burdensome and frequent symptoms in children
with CDD. Downs et al, 2022 (42) explored the effects of insomnia and sleepiness on
QoL in patients with CDD, using the QI-Disability questionnaire, the Disorders of
Maintaining Sleep (DIMS) and the Disorders of Excessive Somnolence (DOES) items of
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the Sleep Disturbance Scale for Children. Items from the DIMS and DOES
questionnaires were rated on a 5-point Likert scale with higher scores representing more
frequent sleep problems. Caregivers of 129 children with CDD completed the
questionnaires. Results from the study showed that a unit increase in DOES score was
associated with reduced QoL total (coefficient -3.06, 95% CI;1.35,7.80), physical health
(coefficient —7.20; 95% CIl -10.64, —3.76) and negative emotions (coefficient —3.90, 95%
Cl; -7.38, —0.42) scores; a unit increase in DIMS score was associated with reduced
negative emotions (coefficient -6.02, 95% CI; -10.18, —2.86).

Impact of CDD on caregivers

The impact of CDD on caregivers was assessed by a study by Mori et al, 2017 (24). The
well-being of 192 primary caregivers of patients with CDD was measured using the Short
Form 12 Health Survey Version 2. Overall, caregivers had considerably impaired
emotional wellbeing. This was associated with increased severity of child sleep problems
and family financial difficulties. Notably, sleep problems for both patients and families
may worsen in patients with high seizure frequency, as they increase the risk of
nocturnal seizures. Family QoL was generally rated lowest in those using respite care
extensively, suggesting that these families may be more burdened by daily caregiving.
Furthermore, caregivers whose children were dependent on enteral nutrition had
considerably poorer physical health (mean physical component summary score 49.6)
compared with those whose child fed orally (mean physical component summary score
54.3; coefficient, —4.72; p=0.013). The same trend was also observed in caregivers who
worked part-time (mean PCS score 50.4) compared with full-time homemakers (mean
physical component summary score 55.1; coefficient, —4.69; p=0.006).

The caregivers’ mental component summary scores were also greatly impacted. The
severity of the child sleep disturbances was negatively associated with mental
component summary, with a mean of 38.2 in the highest quartile (i.e., the greatest
difficulty dealing with sleep disturbances) to 45.2 for the lowest quartile (i.e., the least
difficulty dealing with sleep disturbances) (p=0.010). Mothers of children who were totally
dependent on enteral nutrition had the highest mental component summary with a mean
score of 47.4, significantly higher than those whose children were totally orally fed
(p=0.013). Experiencing financial hardship also adversely affected mental health
(coefficient, 4.89; p=0.011).

Another study described the experiences of 37 parents receiving their child’s CDD
diagnosis using semi-structured qualitative interviews (36). The main theme expressed
by parents was grief. Parents’ experience was different depending on their prognostic
awareness at the time of diagnosis.

B.1.3.2.3 Economic impact

While published evidence on the economic burden of CDD is limited, two studies
suggest that CDD imposes a considerable financial burden on both the healthcare
systems and families (21, 24). The refractory nature of CDD-associated seizures and the
debilitating comorbidities were shown to increase the likelihood of hospital admission
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(21) while families reported experiencing financial difficulties to meet their child extensive
healthcare needs (21, 24).

Mangatt and colleagues analysed data from International databases collected over

15 years and found a total of 531 hospitalisations due to seizures, respiratory infections,
and other acute ilinesses for 167 patients with CDD (98.0% having experienced 1 or
more episodes of seizures) (21). Overall, seizures accounted for nearly two-thirds
(63.5%) of hospitalisations in patients with CDD, with an incidence of

47.4 admissions/100 person-year and an average length of stay in hospital of 27.4 days.
Moreover, 29.1% of patients had at least one hospitalisation related to respiratory
problems over their lifetime, and these accounted for 11.7% of all hospitalisations, with
an incidence of 8.2 admissions/100 person-year (21).

An International CDKL5 Disorder Database registry-based study investigating the impact
of CDD on maternal health and family QoL reported that nearly 50% of families of a child
with CDD in North America, Western Europe, Australia and New Zealand had faced
financial difficulty to meet their child’s extensive healthcare needs (24).

B.1.3.3  Clinical pathway of care

Currently, there are no therapies that can address the underlying causes of CDD (29).
The therapeutic approach in patients with CDD is aimed at controlling symptoms and the
most problematic complaints that increase patients’ disability. Anti-seizure medications
(ASMs) are the main pharmacological therapy for the management of seizures
associated with CDD. However, none of the currently available ASMs are specifically
approved for CDD, and they have limited and short-lived efficacy, with response rates
decreasing drastically over time in most treated patients (29, 30).

Besides ASMs, non-pharmacologic methods, including a special, low-carbohydrate diet
known as ketogenic diet, and vagus nerve stimulation or other surgical interventions may
be offered to patients with CDD who have a suboptimal response to anti-seizure
therapies (29).

While guidance on the assessment and management of CDD has been recently issued
by an international panel of expert clinicians (28) and by the Haute Autorité de Santé
(HAS) in France (46), there are no evidence-based European guidelines specific for
CDD (see Section B.1.3.6).

The lack of specific clinical guidelines for CDD and the suboptimal efficacy of ASMs (29,
30) (Section B.1.3.2.1) have contributed to increase the complexity of the clinical
pathway of care and patient journey which often involves multiple rounds of treatment
switches/add-ons and multidisciplinary care, with neurologists acting as the ultimate
decision makers (
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Figure 4: The CDD patient journey in Europe) (47). Therefore, there is an unmet need for
an efficacious, well tolerated treatment specific for CDD-related seizures that can
improve and maintain clinical outcomes, thus reducing the disease burden.
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Figure 4: The CDD patient journey in Europe

Abbreviations: AE, adverse event; ASM, anti-seizure medication; CDD, CDKL5 deficiency disorder; CDKL5,
cyclin-dependent kinase-like 5; EEG, electroencephalogram; MRI, magnetic resonance imaging; VNS,
Vagus nerve stimulation.

Source: Orion Pharma, 2022. Data on File (47).

B.1.3.3.1 Ganaxolone place in therapy

In the setting of CDD, GNX has demonstrated to be efficacious and well tolerated for the
adjunctive treatment of CDD-associated epileptic seizures in a Phase Ill double-blind
randomised, placebo-controlled trial (48) (Section B.2.6). Therefore, in England, it is
anticipated that GNX will be offered as an add-on therapy for patients with CDD 2 years
of age and older who are in need of improved seizure control despite treatment with
current ASMs.

B.1.3.4 Life expectancy

Since CDD was first identified in 2004, the exact time frames for life expectancy are
unknown (4). The SLR conducted by Orion to identify evidence on the burden of CDD in
Europe (10) confirmed that there are no studies reporting mortality data in patients with
CDD.

In contrast, a number of studies reported mortality data in patients with other DEEs (11,
12, 49-55), such as LGS and DS, which share some key features with CDD. A
retrospective analysis of data from 256 patients with confirmed (43%) or probable (57%)
LGS reported a crude mortality rate of 6.17 and 4.17 deaths per 1,000 person-years,
respectively (11), which is higher than that reported for the general population in England
(0.6 per 1,000 person-years) (56).

In a UK study conducted in 54 patients with confirmed or probable DS, less than

5 deaths were reported, suggesting a mortality rate lower than 9.25%¢© (53). Similarly, a
Swedish study conducted in 53 patients with DS reported a mortality rate of 13% (49).
Another study of 64 patients with probable DS in Germany reported a mortality rate of
11.9%, which was significantly higher compared with the rate observed in matched
controls (1.2%, p<0.001) (12).

Furthermore, patients with epilepsy have a higher-than-expected risk of death throughout
life, especially during the first 2 years following diagnosis, with persistent seizures being
strongly related to excess mortality compared with no seizures (standardised mortality
rate: 3.3 vs 1.4) (15). In this population, the major contributor to mortality is sudden
unexpected death in epilepsy (SUDEP), which accounts for 35-50% of all epilepsy-
related deaths (13, 14) and has an estimated incidence of approximately 1 per

¢ Note: The authors did not disclose the exact number to protect against potential reidentification
(53).
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1,000 patient-years both in children and adults (13). Notably, in patients with LGS;
another DEE that shared with CDD early-onset epilepsy (typically within the first year of
life) and the associated developmental delay (64), the mortality rate was estimated to be
higher in those experiencing SUDEP and in those with a higher seizure burden (57),
further supporting the concept that improved seizure management may be the best
strategy to reduce the mortality risk. In the above-mentioned Swedish study, 3/7 deaths
were attributed to definite of possible SUDEP (49).
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B.1.3.5 Relevant NICE guidance, pathways or commissioning guides
B.1.3.5.1 Related NICE recommendations and NICE Pathways

Related Technology Appraisals

None

Related Guidelines

‘Epilepsies in children, young people and adults’ (2022). NICE guidelines NG217 (58)

Related Interventional Procedures

o ‘Deep brain stimulation for refractory epilepsy in adults’ (2020). NICE
interventional procedures guidance IPG678 (59)

¢ ‘MRI-guided laser interstitial thermal therapy for drug-resistant epilepsy’ (2020).
NICE interventional procedures guidance IPG671 (60)

e ‘Vagus nerve stimulation for refractory epilepsy in children’ (2004). NICE
interventional procedures guidance IPG50 (61)

Related Quality Standards
o ‘Epilepsy in adults’ (2013). NICE quality standard QS26 (62)
o ‘Epilepsy in children and young people’ (2013). NICE quality standard QS27 (63)

B.1.3.5.2 Related National Policy

o ‘Department of Health & Social Care (2021) The UK Rare Diseases Framework
(64)

‘NHS England (2020) Implementation Plan for the UK Strategy for Rare Diseases
— progress report (65)

‘The NHS Long Term Plan, 2019. NHS Long Term Plan (66)

‘NHS England (2018/2019) NHS manual for prescribed specialist services
(2018/2019) Chapters 11,78,119 (67)

‘Department of Health and Social Care, NHS Outcomes Framework 2016-2017:
Domains 2 and 4 (68)

B.1.3.6  Clinical guidelines

Currently, there are no evidence-based European guidelines for the management
of CDD.

In June 2022, an international multidisciplinary panel of expert clinicians and researchers
have issued guidance on the assessment and management of patients with CDD (28).
While there was no consensus for any of the first-line suggested therapies, the standard
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treatments of vigabatrin, steroids and the combination of these featured most strongly as
first-line therapy among the surveyed experts (Table 4).

Table 4: First-line therapies for the management of CDD - International consensus
recommendation for the assessment and management of CDD

Options suggested Surveyed (n, %) experts favouring
suggested therapy as first-line

Combination therapy with steroids and 15 (37.5%)

vigabatrin

Steroids monotherapy 14 (35%)

Vigabatrin monotherapy 11 (27.5%)

Ketogenic diet 0 (0%)

Abbreviations: CDD, CDKLS5 deficiency disorder; CDKLS5, cyclin-dependent kinase-like 5.
Source: Amin et al, 2022 (28)

Similarly, there was no consensus among second- or further-line therapy options;
however, among a choice of steroids, vigabatrin, combination of these or the ketogenic
diet, the ketogenic diet was selected by nearly a quarter of experts as a second-line
therapeutic option.

Of note, there was 100% consensus among the experts that ganaxolone should be
offered for epilepsy associated with CDD, if clinically indicated, dependent on local
regulatory approval (28). Similary, offering cannabidiol (Epidyolex) was supported by
92.6% of the experts. However, it should be noted that, currently, Epidyolex is not
authorised by the European Medicines Agency (EMA) or the UK Medicines and
Healthcare products Regulatory Agency (MHRA) for the treatment of CDD, but only for
some of the more prevalent DEEs, such as DS and LGS (69). Ganaxolone is the only
treatment with efficacy demonstrated in a pivotal program specifically for CDD (Section
B.2.6), and with an ongoing EMA approval process for CDD (Section B.1.2).

Specific guidance for the pharmacological treatment of patients with CDD has also been
issued by the HAS in France, in collaboration with the Reference Center Intellectual
Disabilities of Rare Causes and Rare Epilepsies, with recommendations that are broadly
in line with those from the international consensus panel (46).

In addition, clinical guidelines for the management of epilepsies in children, young
people and adults are available for the NICE in the UK (58). Although these guidelines
do not specifically mention CDD, they cover other DEEs (e.g., DS and LGS). Key
recommendations for the pharmacological treatment of epilepsies in children and adults
are summarised in Appendix M.

B.1.3.7 Issues relating to current clinical practice

CDD imposes a substantial clinical and humanistic burden on patients and their
caregivers, being characterised by severe and debilitating early onset seizures and
multiple comorbidities. Therefore, patients require life-long treatment and extensive care
and support (3, 16-23, 25-27).
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Currently, in Europe there are no treatments specifically approved for CDD, nor the
seizures associated with the condition. The therapeutic approach is primarily aimed at
controlling symptoms and the most problematic complaints that increase patients’
disability (29). Anti-seizure medications are the main pharmacological therapy for
CDD-associated seizures. However, currently available ASMs have limited and short-
lived efficacy in CDD, with response rates decreasing drastically over time in most
treated patients (29, 30).

Therefore, there is an unmet need for an efficacious, well tolerated treatment specific for
CDD-related seizures that can improve and maintain clinical outcomes, thus reducing the
disease burden on patients and their caregivers.

B.1.4 Equality considerations

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

Clinical evidence shows that ganaxolone (GNX), as adjunctive treatment to other
ASMs, significantly reduces the frequency of major motor seizures in patients
with CDD compared with placebo (PBO), and that the effect is sustained over
time

e Marigold, a Phase lll, global, double-blind, randomised, placebo-controlled trial,
provides pivotal clinical evidence for GNX as an adjunctive treatment for major
motor seizures in patients (2—19 years) with CDD. The ongoing open-label
extension (OLE) phase of Marigold (interim results; cut-off date [JJlf) provides
long-term efficacy and safety evidence for GNX in the same patient population

¢ In the Marigold study, the primary efficacy endpoint (i.e., percentage change
from baseline in 28-day major motor seizure frequency [MMSF] during the
17-week study period) was met

o Patients treated with GNX experienced a statistically significant, 4.5-fold
reduction from baseline in median 28-day MMSF vs patients receiving PBO
(30.7% vs 6.9%, p=0.0036; difference: 27.1% [95% confidence interval [Cl];
47.9, 9.6))

e Adjunctive treatment with GNX resulted in considerably higher response
rates compared with PBO

o During the entire double-blind phase, response rate (i.e., the percentage of
patients with a 250% reduction from baseline in MMSF) was 2.5-fold greater in
the GNX group compared with the PBO group, approaching statistical
significance (24.5% vs 9.8%; difference 14.7%; p=0.064)

o During the maintenance period (i.e., weeks 5-17, when patients have reached
their individually optimised target dose after titration) the proportion of 250%
responders was significantly higher with GNX than with PBO (difference:
); this difference was also greater than that observed during the entire DB
period, where in the first 4 weeks patients were on suboptimal dosing.

¢ Clinical global impression ratings suggested overall patient improvements
with GNX compared with PBO

o Caregivers rated 62.5% of GNX-treated patients as improved, compared with
43.8% in the PBO group (odds ratio [OR], 1.9; 95% CI: 0.9, 3.9)

o Clinicians rated 54.2% of GNX-treated patients as improved, compared with
41.7% in the PBO group (OR, 1.4; 95% CI: 0.7, 2.9)

e Patients in the GNX group experienced a directional increase in the
percentage of major motor seizure-free days compared with PBO (median
change from baseline: 4.91% vs 0.17%)
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o Caregiver reporting suggested improvements with GNX in seizure intensity
and duration compared with PBO

o A substantially higher proportion of patients in the GNX group experienced
improvements in seizure intensity and duration compared with PBO
(62% vs 36%), as reported by the caregivers on the CGI-CSID

e Trends of QoL improvement were observed in patients treated with GNX
compared with PBO

o GNX-treated patients had a greater improvement from baseline to week 17 in
Il domains in the quality of life-inventory (Ql) disability scale, with an overall
mean change from baseline of 4.28 in the GNX group and 1.84 in the PBO

group

e During the OLE phase of Marigold, GNX showed sustained efficacy in
reducing the frequency of major motor seizures in treated patients

o In patients who switched from PBO to GNX treatment, reductions in MMFS
observed over the first 4 weeks continued up to Months 19 to 20. In patients
who continued treatment with GNX, reductions in MMSF were maintained up to
Months 19 to 20 (Section B.2.6.2.1 and Figure 12)

o Patients who switched from PBO to GNX reached similar response rates (i)
within one month as the original GNX group (i) (Section B.2.6.2.2)

o At week 17 of the OLE, patients were reported as improved by 68.0% and
73.6% of clinicians and caregivers, respectively, following the same trend as the
double-blind phase of the trial

In the Marigold study, GNX displayed a favourable tolerability profile, which was
maintained over time during the open-label extension phase

o GNX was generally well tolerated with the majority of treatment-emergent adverse
events (TEAEs) being categorised as mild or moderate in severity (B.2.10.1.1)

e During the open-label extension of Marigold’, GNX maintained a predictable
tolerability profile in patients treated for 212 months, with no new safety signals
identified (Section B.2.10.1.2)

B.2.1 Identification and selection of relevant studies

B.2.1.1  Search strategy

A systematic literature review (SLR) was conducted in November 2021, and updated in
August 2022, to identify all available clinical and burden of illness evidence in patients
with CDD. Given that evidence specific for this rare disorder was expected to be limited,

f Data cut-off point of i}
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the scope of the SLR was extended to include evidence relating to other forms of
developmental and epileptic encephalopathies (DEE), including early-onset epileptic
encephalopathies (EOEE), Lennox-Gastaut syndrome (LGS), Dravet Syndrome (DS)
and Rett syndrome.

The data sources used to identify the relevant studies included electronic databases and
hand-searching of grey literature including reference lists of included studies and other
supplementary sources.

Full details of the methodology used for the SLR including the search strategy,
databases searched, and selection criteria is presented in Appendix D.
B.2.1.2 Study selection

A summary of the inclusion and exclusion criteria is shown in Table 5.
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Table 5: Eligibility criteria used in the search strategy

Clinical Inclusion criteria Exclusion criteria
effectiveness

Population® Clinical SLR: Other non-relevant populations
Patients with a diagnosis of CDKL5 deficiency disorder (CDD)
BOI SLR:
Patients with a diagnosis of CDD, Rett syndrome, DS, epileptic encephalopathy (LGS) or TSC*
Intervention Not restricted at present -
Comparators Not restricted at present -
Outcomes Clinical SLR ¢ Pharmacokinetic outcomes
e Frequency of motor seizures — both individually and grouped were reported e Pre-clinical/in-vitro outcomes

e % reduction in seizures
e Seizure free days
e Seizure reported as response rate (i.e. (% with 50% and 30% reduction in seizures vs baseline)

e Change in CGI of attention, change in target behaviour, improvement in seizure intensity and
duration.

e Physician CGI-I, overall score
e Caregiver CGlI-l, overall score
e Frequency of concomitant medication use
e Adverse events
BOI SLR
o Epidemiological burden
o Incidence
o Prevalence
o Mortality
o Risk factors
e Economic evaluation
o Incremental cost effectiveness ratios (ICERS)
o Summary health outcomes (e.g., quality adjusted life years [QALYSs], life years gained [LYG])
o Model summary (including perspective, time horizon and discounting) and structure
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Clinical Inclusion criteria Exclusion criteria
effectiveness

o Assumptions underpinning model structures
o Sources of clinical, cost and quality of life inputs
e Cost/resource use
Direct medical costs
Direct non-medical costs
Transportation
Childcare costs
Additional caregiver costs
Caregiver burden
Indirect/societal costs
Productivity losses
Absenteeism
Presenteeism
Withdrawal from labour force
Estimates of healthcare resource use
Length of stay
Vagus nerve stimulation
Surgery
Cost drivers including hospitalisation and length of stay
Assumptions underpinning resource use
Methods of valuation

o 0O 0 O 0O o 0O o oo oo O o o o o o

e Humanistic burden

o Patient voice — descriptive information from families about the impact of the conditions on the
child and family.

o Utilities derived using generic preference-based instruments (e.g. EQ-5D, SF-6D, HUI2, HUI3,
AQol) for relevant health states

Direct utility estimates (e.g. standard gamble, time trade off)

Mapping studies, from disease-specific to generic preference-based measures or between
different generic preference-based measures

o Disease-specific or generic non-preference based QoL questionnaires
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Clinical
effectiveness

Inclusion criteria

Exclusion criteria

o Descriptive summary of health states, and/or change in health status/QoL results

Study design

Clinical SLR
e RCTs
¢ Non-RCTs

e Observational studies

e SLR, MA, NMA (for reference checking only)
BOI SLR

¢ Any studies reporting original epidemiology, HRQoL/HSUV or cost and/or resource use data
e Economic evaluations including:
Cost-effectiveness analysis

Cost-utility analysis

Cost-minimisation analysis
Cost-consequence analysis

Cost-benefit analysis

o Cost offset analysis

O O O O O

e Animal / in-vitro studies
o Editorials

e Case reports

o Narrative reviews

Language
restrictions

English language publications (English language abstracts of foreign language publications will be
considered for inclusion.)

Non-English language publications without
an English abstract.

Abbreviations: BOI, burden or iliness; CDD, CDKL5 deficiency disorder; CDKL5, cyclin dependent kinase like 5; CGI, Caregiver Global Impression; DS, Dravet syndrome;
ICER, incremental cost effectiveness ratio, LGS, Lennox-Gastaut syndrome; SLR, systematic literature review; HSUV, health state utility value; HRQoL, health related quality
of life; LYG, life year gained; MA, meta-analysis; NMA, network meta-analysis; QALY, quality adjusted life year; TSC, Tuberous Sclerosis Complex

T While the primary population of interest is patients with CDD, initial scoping searches revealed very little BOI evidence in this population. Therefore, the listed conditions,
which are considered similar to CDD in certain respects, were included in the searches. These data could be used to populate the model should the CDKLS5 literature be
insufficient. ¥ Patients with TSC will be a population of interest only if reported as an economic evaluation.
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The PRISMA flow diagram of the numbers of records included and excluded at each
stage of both the original and updated searches is shown in Figure 5.

Overall, the electronic database search identified 3,868 citations (3,405 during the
original search and 463 during the updated search), of which 668 were identified as
duplicates and excluded (584 and 84, respectively). The remaining 3,200 citations were
screened on the basis of title and abstract (2,821 during the original search and 379
during the updated search), and 2,649 were then excluded (2,321 and 328, respectively),
leaving 551 citations to be screened on the basis of the full publications (500 and 51,
respectively). During full text screening, 445 publications were subsequently excluded
(420 during the original search and 25 during the updated search) resulting in 106
publications from the electronic database searches to be included in the SLR (80 and 26,
respectively). Hand searching identified a further 13 citations that met the eligibility
criteria (2 during the original search and 11 during the updated search), resulting in a
total of 119 final included publications (82 and 37, respectively) relating to 115 unique
studies (81 and 34, respectively). Of these, 30 reported data on CDD only, 8 on both
CDD and non-CDD conditions, and 81 on non-CDD conditions only. A total of 2 clinical
studies (on CDD only) were identified as relevant to this submission.

A complete list of included studies along with the full list of excluded studies with the
rationale for exclusion is provided in Appendix D.
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Figure 5: PRISMA flow diagram showing the study identification process

SLR original search SLR update search

Identified in electronic searches, N=3,405 Identified in electronic searches, N=463

Embase, n=2,472; MEDLINE, n=852; Cochrane, n=81 Embase, n=307; MEDLINE, n=134; Cochrane, n=22

Duplicates
N=584

Title/abstract screening

Title/abstract screening

N=2,821 N=379

Excluded, N=328
Excluded, N=2,321

Population, n=54
Population, n=730 Review/editorial, n=74
Review/editorial, n=629 Study design, n=9
Study design, n=930 Animal/in vitro, n=8
Qutcomes, n=32 Qutcomes, n=42
Date/Identified in original
review, n=132
Duplicate: n=9

Full text screening
N=51

Full text screening
N=500

Excluded, N=420
Population, n=128
Qutcomes, n=167 Hand-searching

Excluded, N=25

Qutcomes, n=13

Review/editorial, n=23
Date: n=27

Language, n=33

Study design, n=41

CA Superseded by FT, n=1

N=2

Included
N=82

Population, n=8
CA Superseded by FT, n=4

Included
N= 37 (n=34 unique studies)

(n= 81 unigue studies)

(n= 115 unique studies)
n=30 reporting on CDD only
n=8 reporting on CDD and non-CDD
n=81 reporting on non-CDD

Included in submission: n=2

Abbreviations: CA, congress abstract; CDD, cyclin-dependent kinase-like 5 deficiency disorder; FT, full text; SLR, systematic literature review
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B.2.2 List of relevant clinical effectiveness evidence

The systematic review of clinical evidence identified a single Phase Ill, randomised
controlled trial (RCT) of ganaxolone (GNX) in the population of interest to this
submission — the Marigold study (Table 6). The ongoing open-label extension (OLE)
phase of the Marigold study was also identified in the systematic review. Interim results
from this study (data from latest available cut-off point: i) are of relevance to this
submission as they provide evidence of the long-term efficacy and safety and of GNX'in
the same patient population and informed the economic model for GNX. The study is
anticipated to be completed by the end of December 2022.

The systematic review also identified a Phase lla, open-label proof of concept trial
(Study 1042-0900) evaluating GNX as adjunctive therapy for uncontrolled seizures in
patients with different DEEs, including CDD (70). However, Study 1042-0900 only
enrolled a small number of patients with CDD (n=7) and did not inform the economic
model for GNX; therefore, evidence from this trial is considered supportive for this
submission and is presented in Appendix D.

In addition, the systematic review identified an open-label prospective trial conducted in
the US assessing the efficacy and safety of cannabidiol (given as part of state access
programs for compassionate use) for the treatment of patients with severe childhood-
onset epilepsy, including patients with CDD (n=20/55; 36%) (71). Nevertheless, this
study is not deemed relevant for this submission as cannabidiol is not currently approved
for use in CDD by the EMA or the UK MHRA.

A more detailed overview of the relevant trials (i.e., the Marigold study and its open-label
extension) is presented in Table 7.
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Table 6: List of relevant clinical evidence

Trial no. Population Intervention Comparator Primary study Refs identified but | Is study
(acronym) ref(s) not used further excluded from
further
discussion? If
yes state
rationale
1042-CDD- Patients aged 2—21 years™ | GNX + other ASMs | PBO + other ASMs | ¢ Pestana-Knight | Not applicable No
3001 with a pathogenic or et al, 2022 (48)
(Marigold) probably pathogenic
CDKLS5 variant and at least © CSR(72)
16 major motor seizures
(defined as bilateral tonic,
generalised tonic-clonic,
bilateral clonic, atonic, or
focal to bilateral tonic-
clonic) per 28 days in each
4-week period of an
8-week historical period
(N=101)
Open-label All eligible patients from GNX + other ASMs | Not applicable e Olsonetal, Not applicable No
extension double-blind phase (N=88) 2022 (Abstract)
phase of 1042- (73)
CDD-3001 e Supporting
information from
(74)

Abbreviations: ASMs, anti-seizure medications; CDKLS5, cyclin-dependent kinase like 5; CSR, clinical study report; GNX, ganaxolone; PBO, placebo

TPatients up to 21 years of age were eligible for the study; however, only patients aged 2 to 19 years were recruited in the trial.
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Table 7: Clinical effectiveness evidence

Study

1042-CDD-3001 (Marigold)

Open-label extension phase of
1042-CDD-3001 (Marigold)

Study design

Phase lll, double-blind,
randomised, placebo-controlled

Phase llI, open-label

Population

Patients aged 2-21 years with a
pathogenic or probably
pathogenic CDKL5 variant and at
least 16 major motor seizures
(defined as bilateral tonic,
generalised tonic-clonic, bilateral
clonic, atonic, or focal to bilateral
tonic-clonic) per 28 days in each
4-week period of an 8-week
historical period (N=101)

All eligible patients from double-
blind phase (N=88)

Intervention(s)

GNX (oral suspension 50 mg/mL,
TID) + other ASMs (n=50)

GNX (oral suspension 50 mg/mL,
TID) + other ASMs (n=88)

Comparator(s)

PBO + other ASMs (n=51)

None (open-label GNX in all)

Indicate if study
supports
application for
marketing
authorisation

Yes

Yes

Indicate if study
used in the
economic model

Yes

Yes

Rationale if study
not used in model

Not applicable

Not applicable

Reported outcomes
specified in the
decision problem

- Seizure frequency (overall and by seizure type)?
» Proportion of people seizure-free (overall and by seizure type)

» Seizure severity

« Adverse effects of treatment

o Health-related quality of life

All other reported
outcomes

Efficacy endpoints

o Number (%) of patients with a 250% reduction from baseline in

MMFS

e Change from baseline in the percentage of seizure-free days during
the 17-week double blind treatment phase

e QoL measured by the Ql-disability and PSI scales
e CGlI-l at the last scheduled visit in the 17-week double-blind

treatment phase

e CGI-C in parent/caregiver identified behavioural target (potential
domains include sociability, communication, irritability, and

hyperactivity)
e CGI-CA score
e CGI-CSID score
Safety endpoints
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Study

1042-CDD-3001 (Marigold) Open-label extension phase of
1042-CDD-3001 (Marigold)

Clinical laboratory tests

Vital signs including temperature, blood pressure, pulse rate,
respiration rate

Physical, neurological, and developmental examinations
ECG

Note: the outcomes incorporated into the economic model are marked in bold.

Abbreviations: ASM, anti-seizure medication; CDD, CDKLS5 deficiency disorder; CDKL5, cyclin-dependent
kinase-like 5 deficiency disorder; CGI-C, caregiver global impression of change; CGI-CA, caregiver global
impression of change in attention; CGI CSID, caregiver global impression of change in seizure
intensity/duration; CGlI-I, clinical global impression improvement; CGI-CA, caregiver global impression of
change in attention; ECG, electrocardiogram; GNX, Ganaxolone; MMFS, major motor seizure frequency;
PBO, placebo; PSI, Parenting Stress Index; Ql, Quality of life Inventory; TID, three times daily

1This outcome includes the percentage change from baseline in 28-day MMSF during the 17-week double-
blind treatment and, based on the major motor seizure types.
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B.2.3 Summary of methodology of the relevant clinical
effectiveness evidence

B.2.3.1 Comparative summary of RCT methodology

The Marigold study (1042-CDD-3001) was a Phase lll, global, double-blind, randomised,
placebo-controlled trial conducted to evaluate the efficacy, safety, and tolerability of GNX
as adjunctive treatment for major motor seizures in patients (2—21 years) with CDD. This
trial consisted of a 6-week prospective baseline period to collect seizure data, followed
by a 17-week double-blind treatment phase, which was then followed by an ongoing
open-label phase to evaluate long-term seizure changes in eligible patients receiving
GNX. The design and methodology of Marigold and of its open-label extension phase
are summarised in Figure 6 and Table 8, respectively.

Figure 6: Marigold study design overview

Ganaxolone
Eligible (63 mg/kg/day, 1800 mg/day maximum)
Patients Open-Label
with CDD Primary Endpoint Analysis @ Ganaxolone

(n=101)

Double-Blind Phase

Open-Label
Phase

8 Weeks 4 Weeks 13 Weeks 4 Weeks

Abbreviations: CDD, CDKL5 deficiency disorder; CDKLS5, cyclin-dependent kinase-like 5 deficiency disorder;
R, randomisation.

Company evidence submission template for: Ganaxolone for treating seizures caused by CDKL5
deficiency disorder in people 2 years and over [ID3988]
©QOrion Pharma (2022). All rights reserved 39



Table 8: Comparative summary of trial methodology

Trial number (acronym)

1042-CDD-3001 (Marigold)

OLE phase of 1042-CDD-3001 (Marigold)

Trial design

Phase Ill, DB, randomised, placebo-controlled trial

Phase lll, OL

Duration

23 weeks in total: 6-week prospective baseline period
and a 17-week DB treatment phase

Currently ongoing; estimated duration: 2—3 years

Settings and locations where the data
were collected

39 outpatient clinics in 8 countries (Australia, France, Israel, Italy, Poland, Russian Federation, United Kingdom, and

the US)

Eligibility criteria for participants
(extended information on eligibility criteria is
provided in Table 9)

Patients aged 2-21 years with a pathogenic or
probably pathogenic CDKLS5 variant and at least 16
major motor seizures (defined as bilateral tonic,
generalised tonic-clonic, bilateral clonic, atonic, or
focal to bilateral tonic-clonic) per 28 days in each 4-
week period of an 8-week historical period

All eligible patients from DB phase

Method of randomisation

Patients were randomised in a 1:1 ratio to receive
either GNX or PBO, in addition to their ASM
treatment, during the 17-week DB phase of the study.
An IWRS centrally randomised patients

Not applicable (OL study)

Trial drugs (the interventions for each
group with sufficient details to allow
replication, including how and when they
were administered)

Intervention(s) (n=[x]) and comparator(s)

(n=[x])

Experimental arm (n=50):

e GNX, oral suspension (50 mg/mL) taken three
times daily, and titrated for 4 weeks as follows:

o Patients weighing <28 kg': starting dose of 6
mg/kg TID (i.e., 18 mg/kg/day) on day 1-7 and
weekly increments of 15 mg/kg/day up to a
maximum target dose of 63 mg/kg/day

o Patients weighing >28 kgt: starting dose of 150
mg TID (i.e., 450 mg/day) on day 1-7 and
weekly increments of 450 mg/day up to a
maximum dose of 1,800 mg/day

e Established clinical management

Experimental arm (N=88)*
e GNX, oral suspension (50 mg/mL) taken three times daily:

o

Patients treated with GNX during the DB phase:
continued on the same dose

Patients treated with PBO during the DB phase:
started GNX at 6 mg/kg TID or 150 mg/TID based on
body weight and then increased the dose, following
the titration scheme used in the DB phase, up to the
maximum target dose

o Established clinical management
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Trial number (acronym)

1042-CDD-3001 (Marigold) OLE phase of 1042-CDD-3001 (Marigold)

Comparator arm (n=51) No comparator, all patients on GNX

PBO, oral suspension, taken three times daily and
titrated for 4 weeks following the same titration
scheme used for GNX

Established clinical management

Permitted and disallowed concomitant
medication

Participants were on a stable regimen of zero to 4 anti-seizure medications (including moderate or strong inducer or
inhibitor anti-seizure medications e.g. carbamazepine, phenytoin, etc.) for = 1 month prior to the screening visit,
without a foreseeable change in dosing for the duration of the double-blind phase

The use of felbamate was allowed provided that the subject had been maintained on a stable dose of felbamate for
> 6 months and had stable liver function (AST and ALT) and haematology during the course of treatment, and was
expected to remain constant throughout the double-blind phase

Concomitant Epidiolex (CBD) use was allowed in the double-blind phase provided the subject had been on a stable
dose for at least 1 month prior to screening and was expected to remain on a stable dose

Concomitant PRN topical or intranasal steroids for dermatologic reactions and allergic rhinitis were allowed

Concurrent use of ACTH, prednisone or other glucocorticoid was not permitted, nor use of moderate or strong
inducers or inhibitors of CYP3A4/5/7

Primary outcomes (including scoring
methods and timings of assessments)

Percentage change from baseline in 28-day major motor seizure frequency (MMSF) during the 17-week DB treatment
phase. Post-baseline 28-day seizure frequency was calculated as the total number of seizures in the 17-week DB
treatment phase divided by the number of days with seizure data in the phase, multiplied by 28. Similar calculation was
applied for the pre-baseline period of 6 weeks'

Other outcomes used in the economic
model/specified in the scope

Efficacy endpoints The same efficacy, exploratory, quality of life, and safety

Key secondary endpoints: endpoints for the DB phase will also be used for the OLE
phase, except for the changes in seizure frequency during the

o Number (%) of patients with a 250% reduction titration and the maintenance phase.

from baseline in MMSF
Pre-specified secondary endpoints included

o Change from baseline in the percentage of
seizure-free days during the 17-week DB
treatment phase, based on the major motor
seizure types$
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Trial number (acronym) 1042-CDD-3001 (Marigold) OLE phase of 1042-CDD-3001 (Marigold)

o Change in seizure intensity/duration/severity
(by CGI CSID score)s

o CGI-C in parent/caregiver identified
behavioural target (potential domains include
sociability, communication, irritability, and
hyperactivity)

o CGI-CA score
e Exploratory endpoints

o QoL measured by the Ql-disability and PSI
scales$

Safety endpoints
e AEsS
¢ Clinical laboratory tests

¢ Vital signs including temperature, blood pressure,
pulse rate, respiration rate

¢ Physical, neurological, and developmental
examinations

e ECG

Pre-planned subgroups Patients stratified by gender and Allo-S levels Not applicable

Abbreviations: ACTH, Adrenocorticotropic hormone; AE, adverse event; ALT, alanine transaminase; ASM, antiseizure medication; AST, aspartate aminotransferase; CBD,
cannabidiol; CDD, CDKL5 deficiency disorder; CDKL5, cyclin-dependent kinase-like 5; CGI-C, caregiver global impression of change; CGI-CA, caregiver global impression of
change in attention; CGI CSID, caregiver global impression of change in seizure intensity/duration; CGI-I, clinical global impression improvement; DB, double-blind; ECG,
electrocardiogram; GNX, ganaxolone; IWRS, Interactive web response system; MMSF, major motor seizure frequency; OL open-label; OLE, open-label extension; PBO,
placebo; PRN, pro re nata (i.e., as needed); PSI, Parenting Stress Index; Ql, Inventory disability; QoL, quality of life; TID, three times daily; US, United States

tPatients weighing <28 kg were dosed on a mg/kg basis, and patients weighing >28 received the maximal dose. The dosing regimens during the initial 28-day taper for
patients weighing <28 kg and patients weighing >28 kg are described in (1). Forty-three patients were from the experimental arm of the DB phase and 45 from the comparator
arm. They are referred to as GNX/GNX and PBO/GNX, respectively. §Phenytoin and carbamazepine were permitted as background AEDs although they are moderate CYP
3A4 inducers. fOutcomes used to inform the economic model and/or specified in the scope.
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Table 9: Extended eligibility criteria for Marigold

Trial number
(acronym)

1042-CDD-3001 (Marigold)

Inclusion criteria

e Molecular confirmation of a pathogenic or likely pathogenic CDKLS5 variant, early onset, difficult to control seizures, and
neurodevelopmental impairment were required

e Male or female patients aged 2 through 21 years* inclusive
o Failure to control seizures despite appropriate trial of 22 ASMs at therapeutic doses

¢ Had =16 seizures of major motor seizuret types: bilateral tonic (sustained motor activity = 3 seconds), generalised tonic-clonic, bilateral
clonic, atonic/drop or focal to bilateral tonic-clonic per 28 days in each 1-month period in the 2-month period prior to screening

e Participants were on a stable regimen of zero to 4 ASMs for = 1 month prior to the screening visit, without a foreseeable change in
dosing for the duration of the double-blind phase. VNS, ketogenic diet, and modified Atkins diet did not count towards this limit but must
have been unchanged for 3 months prior to screening

e The PI must have reviewed the results of the genetic analysis and confirmed that gene mutation was likely to be the cause of the
epilepsy syndrome. If the patient had a de novo variant of unknown significance in the kinase domain of the CDKL5, parental testing
was negative and met all other inclusion criteria, then the patient was included.

e Genetic mutations were confirmed by the sponsor’s chosen central laboratory. In France, genetic mutations may have been confirmed
by an approved French organization, in compliance with French legislation prior to Screening Visit 1.

o Patients must have had seizure onset by 1 year of age and lack of independent ambulation by 2 years of age.

o Patient/parent or LAR was willing to give written informed consent/assent, after being properly informed of the nature and risks of the
study and prior to engaging in any study-related procedures.

e Patient was approved to participate by sponsor and/or designee (i.e., Epilepsy Consortium) after review of medical history, genetic
testing, seizure classification, and historical seizure calendars.

o Patients with surgically implanted VNS could enter the study if all the following conditions were met:

e The VNS had been in place for =21 year prior to the screening visit.

e The settings remained constant for 3 months prior to the screening visit and remained constant throughout the double-blind phase.
e The battery was expected to last for the duration of the double-blind phase.

o Felbamate: The use of felbamate was allowed provided that the patient had been maintained on a stable dose of felbamate for >6
months and had stable liver function (AST and ALT) and haematology during the course of treatment and was expected to remain
constant throughout the double-blind phase.
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Trial number
(acronym)

1042-CDD-3001 (Marigold)

Parent/caregiver was able and willing to maintain an accurate and complete daily electronic seizure calendar for the duration of the
study.

Was able and willing to take investigational product with food TID. GNX must have been administered with food.

Sexually active female of childbearing potential must have used a medically acceptable method of birth control and had a negative
quantitative serum B-hCG test collected at the initial screening visit. Childbearing potential was defined as a female who was
biologically capable of becoming pregnant. A medically acceptable method of birth control included intrauterine devices in place for at
least 3 months prior to screening, surgical sterilization, or adequate barrier methods (e.g., diaphragm and foam). An oral contraceptive
alone was not considered adequate for the purpose of this study. Hormonal oral contraceptives must also have been used when a
condom was used. In patients who were not sexually active, abstinence was an acceptable form.

Exclusion criteria

Previous exposure to GNX

West Syndrome with hypsarrhythmia pattern on EEG or seizures predominantly of IS type; if EEG pattern/seizure type was uncertain,
study inclusion was reviewed and determined by the sponsor/sponsor delegate

Concurrent use of ACTH, prednisone or other glucocorticoid was not permitted, nor use of moderate or strong inducers or inhibitors of
CYP3A4/5/7. Moderate or strong inducer or inhibitor AEDs were allowed (e.g., carbamazepine, phenytoin, etc.)

Patients on ACTH, prednisone, or other systemically (non-inhaled) administered steroids should have been off the product >28 days
prior to screening. Concomitant PRN topical or intranasal steroids for dermatologic reactions and allergic rhinitis were allowed and did
not warrant exclusion from the study§

Changes in AEDs within the last month prior to screening. All AEDs must have been stable in dose for at least 1 month prior to
screening unless otherwise noted

Had an active CNS infection, demyelinating disease, degenerative neurological disease, or CNS disease deemed progressive as
evaluated by brain imaging (MRI)

Pregnant or breastfeeding

Patients with a positive result on THC or CBD test (via urine or plasma drug screen) at the screening visit, and a positive result on THC
or CBD test (via plasma) at the baseline visit without prescription for Epidiolex (may go by another name in countries outside the United
States) in epilepsy were excluded from the study. Concomitant Epidiolex (CBD) use was allowed in the double-blind phase provided the
patient had been on a stable dose for at least 1 month prior to screening and was expected to remain on a stable dose without a
foreseeable change for the duration of the double-blind phase. THC and/or CBD were allowed in the open-label phase
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Trial number 1042-CDD-3001 (Marigold)
(acronym)

e Use of dietary supplements or herbal preparations were not permitted if patient had been using them consistently for less than 3
months prior to screening or did not plan on remaining on stable doses for the duration of the double-blind phase. Use of St. John’s
Wort was not permitted

e Had any disease or condition (medical or surgical; other than CDKL5) at screening that might have compromised the hematologic,
cardiovascular, pulmonary, renal, gastrointestinal, or hepatic systems; or other conditions that might have interfered with the absorption,
distribution, metabolism, or excretion of the IP, or would have placed the patient at increased risk

e An AST (SGOT) or ALT (SGPT) >3 x ULN at study entry. If AST or ALT increased >3 x ULN during the study, patient was followed with
weekly laboratory repeat testing and continued in study if levels were trending down. Patient was discontinued if levels did not decline
to <3 x ULN

e Total bilirubin levels greater than ULN at study entry. In cases of documented, stable medical condition (i.e., Gilbert's Syndrome)
resulting in levels of total bilirubin greater than ULN, the medical monitor determined if a protocol exception could be made. If total
bilirubin increased to 1.5 x ULN or more during study, the patient was discontinued

¢ Patients with significant renal insufficiency, eGFR <30 mL/min (calculated using the Cockcroft-Gault formula, Paediatric GFR calculator
or Bedside Schwartz), were excluded from study entry or were discontinued if the criteria were met post-baseline

o Had been exposed to any other investigational drug within 30 days or less than 5 half-lives prior to screening

o Were unwilling to withhold grapefruit, Seville oranges, or star fruit from diet during the entire clinical trial

o Were unwilling to withhold alcohol throughout the entire clinical trial.

e Had active suicidal plan/intent or had active suicidal thoughts in the past 6 months or a suicide attempt in the past 3 years
e Had a known sensitivity or allergy to any component in the IP, progesterone, or other related steroid compounds

¢ Had plasma Allo-S levels 26.0 ng/mL at the screening visit{|

Abbreviations: ACTH, adrenocorticotropic hormone; AED, anti-epileptic drug; Allo-S, Allopregnanolone Sulfate; ALT, alanine aminotransferase; ASM, anti-seizure medication;
AST, aspartate aminotransferase; 3-hCG CBD, cannabidiol; CDKL5, cyclin-dependent kinase-like 5; CNS, central nervous system; EEG, electroencephalogram; eGFR,
estimated glomerular filtration rate; GNX, ganaxolone; IP, Investigational product; IS, infantile spasms; LAR, legally authorised representative; MRI, magnetic resonance
imaging; PI, principal investigator; PRN, pro re nata; SGOT, serum glutamic-oxaloacetic transaminase; SGPT, serum glutamic-pyruvic transaminase; THC, A9-
tetrahydrocannabinol; TID, three times daily; ULN, upper limit of normal; VNS, vagus nerve stimulator

1The term “primary seizures” was used in the Study 1042-CDD-3001 protocol to refer to the seizure types evaluated for the primary endpoint; the more commonly accepted
clinical term “major motor seizures” is used for those seizure types in this document. Major motor seizures include bilateral tonic (sustained motor activity =3 seconds),
generalised tonic-clonic, bilateral clonic, atonic/drop or focal to bilateral tonic-clonic seizures. fPatients up to 21 years of age were eligible for the study; however, only patients
aged 2 to 19 years were recruited in the trial. §Patients could take rescue medication for seizure control as required. Use of rescue medications (ASMs) were recorded in the
patient’s e-diary. {[Note that this criterion was removed in an amendment made approximately 6 months after study enrolment start.
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B.2.3.2 Patient disposition

B.2.3.2.1 Double-blind phase of study 1042-CDD-3001 (Marigold)

Of the 101 patients randomised, 95 (94.1%) completed the 17-week double-blind phase
and 6 (5.9%) patients discontinued from the study. Discontinuations from study were due
to adverse events (AEs) (1 [2.0%], GNX group; 4 [7.8%], placebo [PBO] group) and
withdrawal by patient or parent/legally authorised representative (LAR) (1 [2.0%], GNX
group). The patient in the GNX group who discontinued the study drug due to an AE
continued in the study until the end of the double-blind phase. Patient disposition is

presented in Figure 7 and reasons for study discontinuation are

Figure 7: Patient disposition (all patients)

114 patients assessed for eligibility

summarised in Table 10.

13 screen failures

101 randomized

50 assigned to ganaxolone 51 assigned to placebo

2 discontinued study

* 1due to TEAE
* 1 due to withdrawal

4 discontinued due to TEAE

of consent

48 completed 47 completed

double-blind study double-blind study

* 50included in ITT analysis 51 included in ITT analysis
and safety analysis sets and safety analysis sets

* 49 included in ITT seizure
frequency analysis set
- 1 patient missing
baseline seizure data

Note: 50 patients were randomised to GNX and received the study drug thus comprising the ITT population.
One patient randomised to GNX experienced seizures during the 6-week baseline period, but the frequency
of those seizures was not recorded in their electronic seizure diary (e-diary). Thus, all seizure-related
efficacy endpoints, including the primary endpoint, were based on data from 100 patients (GNX, n=49; PBO,
n=51). All demographics and safety analyses do include this patient and are therefore evaluated in a

population of 101 patients (GNX, n=50; PBO, n=51)
Abbreviations: ITT, intent-to-treat; TEAE, treatment-emergent adverse events
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Table 10: Patient disposition and reason for study discontinuation (17-week double-blind
hase)

Category Ganaxolone Placebo Total
n (%) n (%) n (%)
Patients randomised? 50 51 101 (100)
Safety/ITT Population?s 50 (100) 51 (100) 101 (100)
PP Population*? 48 (96.0) 48 (94.1) 96 (95.0)
Patients who completed 17-week DB 48 (96.0) 47 (92.2) 95 (94.1)
Phasett
Patients who completed 17-week DB 3 (6.0) 0(0) 3 (3.0)

Phase but stopped taking Study Drug
Before the Endtt

Reason for Discontinuationtt

Adverse event 1(2.0) 4 (7.8) 5(5.0)

Withdrawal by patient or parent/LAR 1(2.0) 0(0) 1(1.0)

tPercentages are based on screened patients. fPercentages are based on randomised patients. §The
safety and ITT populations include all randomised patients who received at least 1 dose of study drug. [P The
PP population includes ITT patients who received study drug for at least 6 weeks, provided at least 5 weeks
of post-baseline seizure data, and had no major protocol violations. t1Percentages are based on safety
population.

Abbreviations: DB, double-blind; ITT, intent-to-treat; LAR, legally authorised representative; PP, per protocol.

B.2.3.2.2 Open-label phase of study 1042-CDD-3001 (Marigold)

Overall, 88/101 (87.1%) patients randomised to the double-blind phase continued to the
open-label extension (OLE). Of these, 43 patients were initially randomised to GNX
(GNX/GNX group) and 45 to PBO (PBO/GNX group). As of data cut-off point of i}, 57
(64.8%) patients are ongoing in the open-label treatment phase (30 [69.8%], GNX/GNX
group; 27 [60.0%], PBO/GNX group). Most trial discontinuations were due to lack of
efficacy (7 [16.3%], GNX/GNX group; 5 [11.1%], PBO/GNX group); AEs (1 [2.3%],
GNX/GNX group; 8 [17.8%], PBO/GNX group); or withdrawal by patient or parent/LAR (4
[9.3%], GNX/GNX group; 4 [8.9%], PBO/GNX group). Patient disposition and reason for
study discontinuation are summarised in Table 11.

Table 11. Patient disposition and reason for study discontinuation (open-label extension
hase, safety population)

Category GNX PBO Total
n (%) n (%) n (%)
Patients from the 43 (86.0) 45 (88.2) 88 (87.1)

DB phase who
continued into the
OLE phasef
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Category GNX PBO Total
n (%) n (%) n (%)

Treatment groups GNX/GNX PBO/GNX Total

during OL phase n (%) n (%)

Patients who are 30 (69.8) 27 (60.0) 57 (64.8)

ongoing in the OLE

phase? (at time of

data cut off)$

Patients who 0 (0) 0 (0) 0 (0)

completed OLE

phaset

Patients who 13 (30.2) 18 (40.0) 31 (35.2)

discontinued in the

OLE phase* (at time

of data cut off)$

Reason for discontinuation*

AE 1(2.3) 8(17.8) 9(10.2)

Lost to follow-up 0(0) 0 (0) 0 (0)

Lack of efficacy 7 (16.3) 5(11.1) 12 (13.6)

Physician decision 0(0) 1(2.2) 1(1.1)

Withdrawal by patient 4 (9.3) 4 (8.9) 8(9.1)

or parent/LAR

Protocolviolation/prot 0 (0) 0 (0) 0 (0)

ocol deviation

Death 1(2.3) 0 (0) 1(1.1)

Sponsor decision 0 (0) 0 (0) 0 (0)

Abbreviations: AE, adverse event; DB, double blind; GNX, ganaxolone; LAR, legally authorised
representative; OLE, open label extension; PBO, placebo.

Patients are grouped by the treatment received in the DB phase. tPercentages are based on safety
population in the double-blind phase. $Percentages are based on the number of patients who continued into
open-label extension phase. §Data cut-off:

B.2.3.3 Patient demographics and baseline characteristics

Overall, patient demographics and baseline characteristics in the GNX and PBO groups
were comparable (Table 12). The majority of patients were white (n=93, 92.1%), female
(n=80, 79.2%) of not Hispanic or Latino (n=87, 86.1%) ethnicity. The mean age was 7.26
(standard deviation [SD]: 4.5) years and mean body mass index (BMI) was 15.53 (6.3)
kg/m?2. Enrolled patients had experienced treatment failure on a median of 7 previous
ASMs, were taking an average of 2.4 concomitant ASMs at baseline (most commonly
valproate, levetiracetam, clobazam, and vigabatrin) and continuing to have frequent
seizures (Table 13).
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Table 12: Patient demographics and baseline characteristics — double-blind phase

Category Ganaxolone Placebo Total
n (%) n (%) n (%)
Demographics
Age (years)
n 50 51 101
Mean (SD) 6.78 (4.7) 7.73 (4.4) 7.26 (4.5)
Sex, n (%)
Male 11 (22.0) 10 (19.6) 21 (20.8)
Female 39 (78.0) 41 (80.4) 80 (79.2)
Ethnicity, n (%)
Hispanic or Latino 4 (8.0) 6 (11.8) 10 (9.9)
Not Hispanic or Latino 44 (88.0) 43 (84.3) 87 (86.1)
Unknown 1(2.0) 1(2.0) 2(2.0)
Not reported 1(2.0) 1(2.0) 2 (2.0)
Race, n (%)
White 46 (92.0) 47 (92.2) 93 (92.1)
Black or African American 0(0) 0(0) 0 (0)
Asian 2 (4.0) 3(5.9) 5(5.0)
American Indian or Alaska 0 (0) 0 (0) 0 (0)
Native
Native Hawaiian or Other 0 (0) 0 (0) 0 (0)
Pacific Islander
Other 2(4.0) 1(2.0) 3(3.0)
Baseline physical characteristics
Weight, kg
Mean (SD) [ | [ | [ |
Median B B B
Q1,Q3 [ | [ | [ |
Min, Max [ | [ | [ |
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Category Ganaxolone Placebo Total
n (%) n (%) n (%)

Height (cm), mean (SD) [ ] [ |
BMI (kg/m?), mean (SD) | | H

Abbreviations: BMI, body mass index; IQR, interquartile range; Max, maximum; Min, minimum; Q1, first
quartile; Q3, third quartile; SD, standard deviation.

With regard to prior and concomitant treatments, generally, the proportion of patients
using ASMs, non ASM, and non-pharmacological therapies prior or during the study
were similar for both the GNX and PBO cohorts (Table 13).

Table 13: Summary of prior and concomitant medications used

Medications used Ganaxolone Placebo Total
Patients to have taken Prior to first 48 (96.0) 50 (98.0) 98 (97.0)
an ASM, n (%) dose
During study 49 (98.0) 48 (94.1) 97 (96.0)
Patients to have taken a Prior to first 7 (14.0) 14 (27.5) 21 (20.8)
non-ASM, n (%) dose
During study 42 (84.0) 47 (92.2) 89 (88.1)
Patients to have taken a Prior to first 9(18.0) 8 (15.7) 17 (16.8)
non-pharmacological dose
()

therapy, n (%) During study 29 (58.0) 26 (51.0) 55 (54.5)
Prior and concomitant ASMs
Median number of prior ASMs used, 7 (2-16) 7 (1-14) 7 (1-16)
n (range)
Mean number of concomitant ASMs, 2.6 (1.39) 2.2 (1.14) 2.4 (1.28)
n (SD)

Valproate semisodium, n (%) 18 (36.0) 16 (31.4) 34 (34.0)

Levetiracetam, n (%) 13 (26.0) 13 (25.5) 26 (26.0)

Clobazam, n (%) 12 (24.0) 13 (25.5) 25 (2.05)

Vigabatrin, n (%) 10 (20.0) 12 (23.5) 22 (22.0)

Abbreviations: ASM, anti-seizure medication; SD, standard deviation.

Overall, 97.0% of patients (GNX group, 96.0%; PBO group, 98.0%) used any prior ASM
medication, with a median number of 7 (range: 1-16) ASMs taken and stopped prior to
treatment for all patients (GNX group, 7 [range: 2—16]; PBO group, 7 [range: 1-14]).
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Concomitant ASMs were used by 96.0% of patients (GNX group, 98.0%; PBO group,
94.1%). Patients enrolled in the study could be on a stable regimen of up to 4
concomitant ASMs (see inclusion criteria, Table 9). The mean (SD) number of
concomitant ASMs used by patients was 2.4 (1.28) (GNX group, 2.6 [1.39]; PBO group,
2.2 [1.14]). The most frequently used concomitant ASMs (used by =10 patients in either
treatment group) were valproate semisodium, levetiracetam, clobazam, and vigabatrin
(Table 13).

In both groups, use of non-AMS increased during the study. Prior to the study, 21% of
patients (GNX group, 14.0%; PBO group, 27.5%) used any non-ASM, whereas during
the study, concomitant non-ASM were used by 88.1% of patients (GNX group, 84.0%;
PBO group, 92.2%). The most frequently used concomitant non-ASMs were paracetamol
(GNX group, 30.0%; PBO group, 29.4%) and Macrogol 3350 (GNX group, 10.0%; PBO
group, 21.6%]).

Ketogenic diet was the most frequently used prior non-pharmacological therapy and was
administered to 5.9% of patients (GNX group, 6.0%; PBO group, 5.9%); all other prior
therapies were administered to <2 patients in either treatment group. During the double-
blind phase, concomitant ketogenic diet was reported for 10.9% of patients (GNX group,
8.0%; PBO group, 13.7%). Concomitant therapies were administered to 54.5% of
patients (GNX group, 58.0%, PBO group, 51.0%), the most frequent being
physiotherapy, speech rehabilitation, and occupational therapy.

Patients who continued to the OLE phase represented 87.1% of those originally
randomised in the double-blind phase with a fairly even split of 86% from the double-
blind GNX arm and 88.4% from the PBO arm, respectively. Therefore, patient baseline
characteristics during the two phases of the study are considered similarly distributed,
except for seizure frequency, which was already improved to the level of week 17 in
patients treated with GNX but not in those treated with PBO.
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B.2.4  Statistical analysis and definition of study groups in the
relevant clinical effectiveness evidence

A CONSORT diagram provides details of the numbers of eligible participants, and on the
number of participants randomised and allocated to each treatment arm in the Marigold
trial (Figure 7).

B.2.41 Populations analysed

B.2.4.1.1 Study 1042-CDD-3001 (Marigold)

Definitions of the populations analysed in Marigold are listed below:

¢ Safety and intent-to-treat (ITT) population: This population comprises all
randomised subjects who received 21 dose of study drug. In addition to being the

population for the safety analyses, it is the primary population for the efficacy
analyses.

o Per-protocol (PP) population: The PP population includes ITT patients who
received study drug for 26 weeks, provided =5 weeks of post-baseline seizure data,
and had no major protocol violations

In the double-blind phase, all efficacy analyses were conducted in the ITT population. A
supportive analysis of the primary and secondary efficacy endpoints also was conducted
in the PP population.

B.2.4.1.2 Open-label phase of study 1042-CDD-3001 (Marigold)

For the open-label phase, no PP analysis was performed.

B.2.4.2 Statistical analysis

B.2.4.2.1 Study 1042-CDD-3001 (Marigold)

A summary of the statistical methods used in Marigold is presented in Table 14. Due to
the highly rare occurrence and severity of this condition limiting study participation, the
study sample size was small and powered only for the statistical analysis of primary end
point.

Table 14: Summary of statistical analyses in the Marigold trial

Trial no. (acronym) 1042-CDD-3001 (Marigold)

Hypothesis objective To demonstrate the benefit on the percent change in 28-
day major motor seizure frequency on GNX minus that on
placebo in patients (2—19 years) with CDD

Statistical analysis of primary The difference between the treatment groups in the
efficacy endpoint percent changes from baseline was tested for statistical
significance. Since the percent differences were
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anticipated to display skewness and/or outliers, the tests
were performed using the Wilcoxon Rank-Sum statistic.

Formal hypothesis testing was performed for the single
primary efficacy endpoint. Because of the planned interim
analyses (planned to be conducted when 50 and 75
subjects were at least 17 weeks post randomisation)t
using an O’Brien-Fleming boundary, at least 0.0250 -
0.0013 = 0.0237 of the (one-sided) false positive error
remained for the final analysis. Hence, the two-sided p-
value of statistical significance at the final analysis was
approximately 0.048.

The null hypothesis was rejected for the primary efficacy
endpoint at the two-sided a-level allocated to the final
analysis of the primary endpoint (p = 0.0036). Statistical
hypothesis testing was then performed on the two key
secondary endpoints sequentially.

Statistical analysis of
secondary efficacy endpoints

Comparison for statistical significance of endpoints ended
when the first non-significant result was encountered
(analysis of the 50% responder rate endpoint [p=0.0643]).
All secondary efficacy endpoints compared GNX and PBO
at the end of the 17-week DB treatment phase relative to
the 6-week prospective baseline phase. If any endpoint
value at baseline was zero, then any percentage changes
from baseline for that endpoint would be missing.

Results were summarised using descriptive statistics.

All secondary analyses were conducted primarily in the
ITT population and secondarily in the PP population, while
all exploratory analyses were performed in the ITT
population

Statistical analysis of safety
endpoints

All safety analyses were performed in the Safety
population.

Sample size, power calculation

Based on data from the 7 patients in Study 1042-0900
evaluating GNX in CDKLS5 patients (75) the standard
deviation for the percent change in 28-day seizure
frequency for seizure types tonic (sustained motor activity
= 3 seconds), tonic-clonic, atonic/drop, epileptic spasms,
or clonic (generalised or unilateral) was estimated to be
44.5. Therefore, it was estimated that with a percent
change in 28-day seizure frequency on GNX minus that on
PBO truly of 30%, a trial with 100 subjects randomized in a
1:1 manner would have 92% power to detect this effect
when using an ANOVA that preserves a (one-sided) 2.5%
false positive error rate. If the true difference in the percent
changes was 35%, then the study would have 97.5%
power. The threshold for achieving statistical significance
at the final analysis when 100 subjects have completed
their 17-week DB treatment phase would be an estimate of
the difference that is approximately 17.5% (the actual
analysis has used a Wilcoxon rank-sum test, which has
approximately the same power as the ANOVA.)
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Data management, patient The primary analysis used all available data. While careful
withdrawals educating and monitoring of the study sites attempted to
limit the amount of missing data to nearly zero, some
missing data still arose. To address this, a sensitivity
analysis on the primary efficacy endpoint was performed in
which any missing data was replaced

When an item from an endpoint was missing, any
subscales or totals that included it were also considered
as missing. Patients who prematurely discontinued from
the study were asked to complete the non-seizure
assessments at the Taper Visit. For analysis purposes,
their data from the Taper Visit was reassigned to the first
visit at which the assessment was originally scheduled

Abbreviations: ANOVA, analysis of variance; CDKL5, cyclin-dependent kinase-like 5; CDD, CDKL5
deficiency disorder; DB, double blind; GNX, Ganaxolone; ITT, intent-to-treat; PBO, placebo; PP, per
protocol.

1 According to the Data Monitoring Committee (DMC) charter, O’Brien-Fleming boundaries were to be
applied for these two interim analyses (lAs). Specifically, to claim superiority, for IA-50, the (one-sided)
nominal p-value corresponding to the Z-value of 3.73 was 0.0001; and for IA-75, the (one-sided) nominal
p-value corresponding to the Z-value of 3.03 was 0.0012. IA-50 was performed for both safety and efficacy
analyses. The p-value for the primary endpoint was 0.003, which did not cross the superiority boundary The
DMC recommended that the study could continue without modification. The 1A-75 was not performed as, due
to accelerated enrolment, it would have been performed when only 10 subjects remained on study, all of
whom were to complete the study prior to the DMC meeting to review data from the IA-75.

Source: Marinus Pharmaceuticals.Clinical study 1042-3001. Statistical analysis plan, 2021 (44)

B.2.4.2.2 Open-label phase of study 1042-CDD-3001 (Marigold)

All the analyses for the double-blind phase were repeated for the open-label phase, with
the following differences:
e Results were presented overall and by the treatment received by patients during
the double-blind phase

¢ The post-baseline seizure endpoints were derived starting from the first dosing
day of the open-label treatment

e The seizure frequencies during the titration and maintenance phases were not
analysed separately

e The time points for the efficacy, exploratory, and QoL endpoints were at Weeks
21, 34, 52, and every 16 weeks thereafter of open-label treatment relative to the
6-week prospective baseline phase. For the seizure endpoints, this corresponds
to the first 4, 17, 35, 51, etc. weeks from the start of the open-label extension
phase

¢ The differences between the DB treatment groups were not tested for statistical
significance

¢ No PP analyses were performed
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B.2.5 Critical appraisal of the relevant clinical effectiveness

evidence

The quality assessment for the Marigold study (and its open-label extension), which is
the only identified clinical study of relevance to this submission, is presented in Table 15.

Table 15: Quality assessment results for Marigold and open-label extension phase

Marigold study

Open-label extension

Was randomisation carried out
appropriately?

Yes: randomisation was carried
outin a 1:1 ratio using IWRS.

Not applicable: After
completing the double-blind
phase, all eligible patients were
treated with GNX in the open-
label phase of the study. GNX
patients continued treatment
with GNX (GNX/GNX group)
and PBO patients were titrated
onto GNX treatment (PBO/GNX

group).

Was the concealment of
treatment allocation adequate?

Yes: a centralised interactive resp
patients.

onse system was used to allocate

Were the groups similar at the
outset of the study in terms of
prognostic factors?

Yes: all demographic and
baseline characteristics known
to influence clinical outcomes
were well-balanced between
study arms, including median
28-day MMSF, and prior and
concomitant treatments (see
Table 12 and Table 13).

Patient demographic and
baseline characteristics in the
open-label phase are
considered similar to those in
the double-blind phase, as 86%
and 88.4% of GNX and PBO
groups, respectively, continued
to the OLE phase.

Were the care providers,
participants and outcome
assessors blind to treatment
allocation?

Yes: all providers, assessors
and patients were blind to
treatment allocation.

An interactive web response
system was used to randomise
patients, dispense drug, track
treatment, and maintain the
blind throughout the duration of
the study.

No: Open-label

To maintain the blind from the
double-blind phase, patients
initially randomised to GNX
underwent a false titration
(increasing PBO doses) for

4 weeks, while PBO patients
underwent a 4-week dose
titration up to 63 mg/kg/day GNX
(1,800 mg/day max) during the
same time.

Were there any unexpected
imbalances in drop-outs between
groups?

No: discontinuations rates were
comparable between the two

No: discontinuations rates were
comparable between the two

treatment arms (see Table 10).

treatment arms (see Table 11).

Is there any evidence to suggest
that the authors measured more
outcomes than they reported?

No: the primary, key secondary, p

re-specified and exploratory

outcomes listed in the methodology section are consistent with
those reported in the results section.

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

Yes: in the double-blind phase,
all efficacy analyses were
conducted in the ITT population.
A supportive analysis of the
primary and secondary efficacy

Yes: All the analyses for the
double-blind phase will be
repeated for the open-label
phase, with the following
differences:
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Marigold study

Open-label extension

endpoints was also conducted in
the PP population.

The ITT and PP populations
were defined as follows:

e The safety and ITT
populations included all
randomised patients who
received 21 dose of study
drug

e The PP population included
ITT patients who received
study drug for 26 weeks,
provided =5 weeks of post-
baseline seizure data, and
had no major protocol
violations

To account for any missing data,
a sensitivity analysis on the
primary efficacy endpoint was
performed. When an item from
an endpoint was missing, any
subscales or totals that included
it were also considered as
missing.

Patients who prematurely
discontinued from the study
were asked to complete the
non-seizure assessments at the
Taper Visit. For analysis
purposes, their data from the
Taper Visit was reassigned to
the first visit at which the
assessment was originally
scheduled

e The seizure frequencies
during the titration and
maintenance phases were
not analysed separately

e The differences between the
double-blind treatment
groups were not tested for
statistical significance

o No PP analyses were
performed

Abbreviations: AE, adverse event; BMI, body mass index; GNX, ganaxolone; ITT, intent-to-treat; IWRS,
Interactive Web Response Systems; MMSF, major motor seizure frequency; OLE, open label extension;

PBO, placebo; PP, per protocol.
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B.2.6 Clinical effectiveness results of the relevant studies

B.2.6.1 Study 1042-CDD-3001 (Marigold)

B.2.6.1.1 Primary efficacy outcome

The primary efficacy endpoint was defined as the percentage change from baseline in
28-day major motor seizure frequency (MMFS) during the 17-week double-blind
treatment phase’.

The primary efficacy endpoint in this study was met. At the end of the 17-week double-
blind phase, there was a statistically significant difference in the median percent change
from baseline in seizure frequency for patient in the GNX group compared with those in
the PBO group (-30.7%, GNX group" -6.9%, PBO group; Wilcoxon Test p=0.0036). The
Hodges-Lehmann estimate of location shift was —27.1% (95% ClI; -47.9, —9.6), indicating
a significant improvement in the GNX group compared with the PBO group (see Table
16 and Figure 8). These results are notable given that patients had a high seizure
burden at baseline, with an average of 3.7/4.1 daily major motor seizures (104 and 115
per 28 days in the PBO and GNX groups, respectively), and having received a median of
seven prior ASMs (see Table 13).

Table 16: Summary of 28-day seizure frequency for major motor seizure types (17-week
double-blind phase, ITT population)

Interval Ganaxolone Placebo
(N=50) (N=51)
Number of major motor seizures per 28days
Baseline period
Patients, n 49 51
Mean (SD) 115.4 (138.4) 103.9 (173.0)
Median (95% distribution-free CI) 54.0 (38.2, 106.7) 49.2 (32.2, 60.7)

Hodges-Lehmann estimate of location shift (95%
chf

12.0 (-8.4, 32.7)

Wilcoxon test p-value 0.2384

17-week post-baseline phase

Patients, n 50 51

Mean (SD) 93.7 (133.9) 151.0 (469.5)

9 Post-baseline 28-day seizure frequency was calculated as the total number of seizures in the
17-week double-blind treatment phase (including dose titration period) divided by the number of
days with seizure data in the phase, multiplied by 28. Similar calculation was applied for the pre-
baseline period of 6 weeks.

h For all seizure-related outcomes that require a baseline period, the sample size for GNX-treated
patients is n=49.
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Interval Ganaxolone Placebo
(N=50) (N=51)

Median (95% distribution-free Cl) 45.0 (31.8, 76.0) 55.5 (35.8, 80.1)

Hodges-Lehmann estimate of location shift (95% -4.2 (-24.6, 14.3)
chnt

Percent change from baseline

Patients, n 49 51

Mean (SD) ~14.0 (64.5) 64.6 (272.5)

Median (95% distribution-free Cl) -30.7 (-36.0, -12.0) | —6.9 (-16.5, 15.3)

Hodges-Lehmann estimate of location shift (95% -27.1 (-47.9, -9.6)
cht

Wilcoxon test p-value 0.0036

Wilcoxon test Z-valuet -2.9098

Abbreviations: Cl, confidence interval; ITT, intent-to-treat; SD, standard deviation.

Notes: Summaries are based on the sum of the individual seizures, the countable seizures, and the clusters
with uncountable seizures (each cluster with uncountable seizures counts as 1 seizure). Within the baseline
and post-baseline intervals, 28-day seizure frequency was calculated as the total number of seizures in the
interval divided by the number of days with available seizure data in the interval, multiplied by 28.

The major motor seizure types include bilateral tonic (sustained motor activity = 3 seconds), generalised
tonic-clonic, atonic/drop, bilateral clonic, and focal to bilateral tonic-clonic.

The baseline interval consists of the 6 weeks prior to the first dose.

The 17-week Post-Baseline interval consists of the first day after the first dose up to the day before Visit 5
(Week 17), if available; otherwise up to the last day with seizure data. However, if a patient successfully
completes the double-blind phase without a Visit 5, with a Taper Visit, and does not enter the open-label
extension, then the interval ends the day before the Taper Visit.

Duplicate seizure diary entries were excluded from this analysis.

TAn estimate of how far the responses in the GNX group are shifted from the PBO group. A Z-value lesser
than or equal to —1.9603 is required for statistical significance at the 0.025 1-sided level.

Figure 8: Percent change from baseline in 28-day seizure frequency for major motor
seizure types (17-week double-blind phase, ITT population)

A= 27.1% (95% CI; -47.9, -9.6)
*p =0.0036

Median percent reduction in MMSF
(per 28 days)

6.9%

Ganaxolone Placebo
(N=49) (N=51)

Treatment

Abbreviations: ITT, intent-to-treat; MMSF, major motor seizure frequency
*p-value is based on Wilcoxon test.
A = Hodges-Lehman estimate of location shift
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B.2.6.1.2 Sensitivity analysis of primary outcome

Results for the sensitivity analyses of the primary endpoint (percent change from
baseline in 28-day MMSF) were in line with those for the primary analysis of the primary
endpoint. Key results from the sensitivity analyses are as follows:

e Sensitivity Analysis 1 (imputation of median PBO group counts): there was a
statistically significant difference in the median percent change from baseline in
seizure frequency [l GNX group, [l PBO group; ) with a median shift
from the PBO group to the GNX group of N indicating improvement in the GNX
group compared with the PBO group

¢ Sensitivity Analysis 2 (imputation of median of 5 highest PBO group counts):
there was a statistically significant difference in the median percent change from
baseline in seizure frequency (il GNX group, JJJll PBO group; p=0.0086) with
a median shift from the PBO group to the GNX group of [, indicating
improvement in the GNX group compared with the PBO group

¢ Sensitivity Analysis 3 (subjects with low baseline Allo-S levels): there was no
statistically significant difference in the median percent change from baseline in
seizure frequency (-25.37% GNX group, —=9.53% PBO group; p=0.0706) with a
median shift from the PBO group to the GNX group of —20.99%, indicating
improvement in the GNX group compared with the PBO group

B.2.6.1.3 Key secondary efficacy outcomes

Since the primary endpoint was met, formal statistical analysis was permitted for the first
of three secondary endpoints, the number [%] of patients with a 250% reduction from
baseline in MMSF (response rate). The other two key secondary efficacy endpoints were
CGl-I parent/caregiver scores at the last scheduled visit in the 17-week double-blind
phase, and CGl-I clinician scores at the same time point. Overall, results for these
endpoints were in favour of GNX (Figure 9 and Table 17), in line with the primary efficacy
endpoint.

Response rate

The percentage of patients with a 250% reduction from baseline in MMSF (response
rate) was in numerical favour for the GNX group (12 [24.5%], GNX group; 5 [9.8%], PBO
group), approaching statistical significance (p=0.0643, Figure 9). Of note, the small
sample size was the main limitation to reaching statistical significance for this endpoint;
one GNX-treated patient experienced a 49.5% reduction in MMSF, which prevented from
reaching a potential p-value of 0.02.

Overall, response rates in the GNX group were greater than those in the PBO group,
with rates up to 95% (Figure 9). Notably, at any response level between =0 to 295% the
rate of responders numerically favoured GNX compared with PBO. The difference in the
response rates was statistically significant up to a response of 235% (p<0.05).
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Figure 9: Proportion of 250% responders depicted against the cumulative response curve
(week 17, ITT population)

Abbreviations: ITT, intent-to-treat; MMSF, major motor seizure frequency.
“Responder” in this main responder analysis was defined as a patient with at least 50% reduction from
baseline in 28-day MMSF. *p-value was based on Fisher’s Exact test.

An additional responder analysis, similar to the one performed for the entire double-blind
period, was conducted for the maintenance period only (i.e., excluding the first 4 weeks
of dose titration, when GNX dose is still suboptimal). This analysis indicated that, during
the maintenance period, the difference in the 250% response rate between GNX and
PBO was statistically significant [difference [l (Fisher's exact test)], and slightly
greater than that observed during in the entire double-blind period (see Section
B.2.6.1.5, Figure 11).

CGI-I parent/caregiver and clinician score at the last scheduled visit in the 17-week
double-blind treatment phase

During the double-blind phase of the trial, an overall improvement was observed in
patients treated with GNX compared with those receiving PBO, as measured by the CGlI-
| parent/caregivers and clinician scales (Table 17).

The CGlI-l parent/ caregiver-administered scale rated 62.5% of patients in the GNX
group as improved compared with 43.8% of patients in the PBO group (OR, 1.9; 95% CI:
0.9, 3.9). A lower proportion of parents/caregivers of patients in the GNX group rated the
response to treatment as “worsened or no change” compared with parents/caregivers of
patients in the PBO group.
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