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B.1 Decision problem, description of the technology

and clinical care pathway

B.1.1  Decision problem

This evaluation seeks to determine whether crisaborole (Staquis) 20 mg/g (2%) ointment is
cost-effective in the treatment of mild to moderate atopic dermatitis in adults and children
aged 2 years of age and older. Whilst crisaborole has been demonstrated to be safe and
effective for the first line treatment of adults and children aged 2 years and older with mild to
moderate AD, it is not anticipated that crisaborole will be recommended in the UK for first
line treatment (TCS eligible patients), due to the very low cost of topical corticosteroids
(TCS). Pfizer would consequently like to seek NICE recommendation for crisaborole in an
optimised population for the treatment of adults and children aged 2 years and older with
mild to moderate AD that has not been controlled by TCS or where there is a serious risk of
important adverse effects from further TCS use, particularly irreversible skin atrophy
(second-line use post-TCS treatment). Analyses for crisaborole versus first line (TCS eligible
populations) have been presented in Appendices.

The full details of the decision problem, its alignment to the final scope issued by NICE (1),
and how it has been addressed in this submission are presented in Table 1.
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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

. People aged 2 years and older
with mild and moderate atopic dermatitis

Population

. Adults and children aged 2
years and older with mild to moderate
AD that has not been controlled by
topical corticosteroids or where there is
a serious risk of important adverse
effects from further topical corticosteroid
use, particularly irreversible skin atrophy
(second-line use post-TCS treatment).

e Pfizer would like to seek NICE
recommendation for crisaborole in
an optimised population for the
treatment of adults and children
aged 2 years and older with mild to
moderate AD that has not been
controlled by topical corticosteroids
or where there is a serious risk of
important adverse effects from
further topical corticosteroid use,
particularly irreversible skin atrophy
(second-line use post-TCS
treatment). ICERs for crisaborole
versus first line (TCS eligible
patients) with mild to moderate AD
have been presented in
Appendices

Intervention Crisaborole ointment, (20mg/g)

o Crisaborole ointment, (20mg/g)

. Consistent with the final scope
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For mild atopic dermatitis:

» Combination of emollients and mild to
moderate potency topical corticosteroids

For moderate atopic dermatitis:
* High potency topical corticosteroids
* Topical calcineurin inhibitors

For mild atopic dermatitis:
Combination of emollients and mild to
moderate potency topical corticosteroids
* Topical calcineurin inhibitor: Adults
and children: pimecrolimus

For moderate atopic dermatitis: For
moderate atopic dermatitis:

« Combination of emollients and
moderate to high potency topical
corticosteroids

* Topical calcineurin inhibitors:

Adults: tacrolimus 0.1%, tacrolimus
0.03%

Comparators are consistent with the NICE
final scope.

Pfizer has also presented additional
analyses that evaluate crisaborole versus
pimecrolimus for the treatment of adults
and children with mild AD that has not
been controlled by topical corticosteroids or
where there is a serious risk of important
adverse effects from further topical
corticosteroid use (second-line use post-
TCS treatment)

Whilst we acknowledge that the TCls are
not currently recommended by NICE or

Comparator(s) Children: tacrolimus 0.03%, included in the NICE scope for mild AD
pimecrolimus 1% patients, data from the British Association
of Dermatologists National Clinical Audit of
atopic dermatitis in children, indicated that
8.26% mild AD patients currently receive
TCls in UK clinical practice.(2) This data
suggests that TCls appear to be a clinically
relevant comparator for mild AD that has
not shown a satisfactory clinical response
to TCS or is otherwise contraindicated.
Pimecrolimus is the only therapy licensed
in adults and children in mild AD patients,
hence, only this TCI has been considered
for this scenario.
The outcome measures to be considered | o Outcomes used in the economic | e Comparative efficacy data were not
include: model are consistent with the Final adequately reported to evaluate time to
e Disease severity Scope: relapse/prevention of relapse in the mild to
e  Symptom control e Disease severity moderate AD population.
o e Disease free period/maintenance e  Symptom control
utcomes . ;
of remission e Disease free
e Time to relapse/prevention of period/maintenance of
relapse remission

Adverse effects of treatment
Health-related quality of life

e Adverse effects of treatment
e Health-related quality of life
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Economic analysis

The reference case stipulates that the
cost effectiveness of treatments should
be expressed in terms of incremental
cost per quality-adjusted life year.

The reference case stipulates that the
time horizon for estimating clinical and
cost effectiveness should be sufficiently
long to reflect any differences in costs or
outcomes between the technologies
being compared.

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

. The cost effectiveness model
has been designed in line with the NICE
reference case criteria. Outcomes are
expressed in terms of incremental cost
per quality-adjusted life year. Costs
have been considered from an NHS and
Personal Social Services

Consistent with the final scope
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Subgroups to be
considered

If the evidence allows, the following
subgroups will be considered:

e adults and children

¢ mild and moderate atopic
dermatitis

e people with different skin colour

e people with atopic dermatitis
affecting the hands

e people with atopic dermatitis
affecting sensitive areas (face,
neck and flexures)

e mild to moderate AD that has not
been controlled by topical
corticosteroids or where there is
a serious risk of important
adverse effects from further
topical corticosteroid use,
particularly irreversible skin
atrophy (second-line use post-
TCS treatment).

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

Subgroups to be considered
e  Children mild AD
e Children moderate AD
e  Adults mild AD
e Adults moderate AD

Adults and children aged 2 years and
older with mild to moderate AD that has
not been controlled by topical
corticosteroids or where there is a
serious risk of important adverse effects
from further topical corticosteroid use,
particularly irreversible skin atrophy
(second-line use post-TCS treatment).
Adults and children aged 2 years and
older with mild to moderate TCS naive
AD.

Insufficient clinical evidence to

present separate subgroup analyses for:

People with different skin colour*

People with atopic dermatitis
affecting the hands™*

People with atopic dermatitis
affecting sensitive areas (face,
neck and flexures)

Abbreviations: NICE: National Institute for Health and Care Excellence; *Data for AD in patients with skin of colour were not consistently reported across comparator trials. Further, efficacy data for
**ISGA clear and almost clear are not available by sensitive skin area for crisaborole.
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B.1.2

Description of the technology being appraised

A summary and description of crisaborole ointment (20 mg/g) is provided in Table 2 below.

Table 2:Technology being appraised

UK approved name and
brand name

UK approved name: Crisaborole ointment (20 mg/g)
Brand name: Staquis

Mechanism of action

Crisaborole topical ointment 20 mg/g is a novel, non-steroidal, topical
therapy that inhibits phosphodiesterase 4 (PDE4). PDE4 is a key
regulator of inflammatory cytokine production in AD through the
degradation of cyclic adenosine monophosphate (cCAMP).(3, 4) PDE4
activity is increased in circulating inflammatory cells of patients with AD,
and the inhibition of PDE4 in monocytes in vitro has demonstrated
reduction in the release of proinflammatory cytokines.(5-8) The novel
boron chemistry of crisaborole enables synthesis of a low-molecular-
weight compound (251 d) that facilitates effective penetration through
human skin.(9) The specific mechanism(s) by which crisaborole exerts
its therapeutic action for the treatment of atopic dermatitis is not well
defined.(10) Crisaborole enhances cellular control of inflammation by
inhibiting PDE4 and its ability to degrade intracellular cyclic adenosine
monophosphate, thereby suppressing the release of cytokines by
affecting downstream regulation of the nuclear factor-kB and nuclear
factor of activated T-cell signalling pathways. (3, 11-14)

Marketing
authorisation/CE mark
status

Crisaborole is currently still under assessment by the EMA. Base case
regulatory (EMA) assumptions for approval of crisaborole:

. CHMP - 12th December 2019

. EC Decision (MA) - 17th February 2020

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

Crisaborole ointment (20 mg/g) (Staquis™) is indicated for treatment of
mild to moderate atopic dermatitis in patients from 2 years of age with
<40% body surface area (BSA) affected.

The draft Summary of Product Characteristics (SmPC) includes the
following:

Contraindications:

e Hypersensitivity to the active substance or to any of the
excipients listed in section

Special warnings and precautions for use:

e Crisaborole is for cutaneous use only. Staquis is not for
ophthalmic, oral, or intravaginal use.

¢ Available data indicate that local skin reactions, such as burning
or stinging, may be more likely to occur on sensitive skin areas
such as the face and neck.

e QT prolongation: Results from a thorough QT study of
crisaborole applied to 60% BSA in healthy volunteers did not
demonstrate QT prolongation. While there is uncertainty in
extrapolating findings from healthy volunteers to patients with
atopic dermatitis, clinical studies of crisaborole did not identify
any cardiac effects including prolongation of QT interval.
Pregnancy

e There are no or limited amount of data from the use of
crisaborole in pregnant women. Animal studies do not indicate
direct or indirect harmful effects with respect to reproductive
toxicity (see section 5.3). As a precautionary measure, it is
preferable to avoid the use of Staquis during pregnancy.
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e Breast-feeding: Animal studies on milk excretion after topical
application were not conducted, hence, Staquis should not be
used in breast-feeding women.

e Staquis is to be applied up to a maximum of 40% BSA. the small
sample size of subjects with greater than 40% BSA didn’t allow
for a robust and conclusive determination of the benefit/risk
balance across the age groups

Method of Staquis is to be applied as a thin layer twice daily to affected skin areas
administration and up to a maximum of 40% BSA.
dosage Staquis can be used for up 4 weeks per treatment course. If any

signs/and or symptoms persist, or new areas affected with atopic
dermatitis appear, further treatment courses can be used.

Staquis should be discontinued if signs and/or symptoms on treated
areas persist after 3 consecutive treatment courses of 4 weeks each or if
the signs and/or symptoms worsen during treatment.

Staquis can be used on all skin areas except on the scalp. Use on the
scalp has not been studied due to the ointment’s thick formulation.

Additional tests or Crisaborole does not require special monitoring given that is a topical
investigations product and no systemic effects have been observed with its use. Only
clinical evaluation is needed to prescribe and assess the treatment
outcomes, which is included as an element of standard NHS Trust
policies and should therefore, not be considered as additional to current
clinical practice.

List price and average
cost of a course of
treatment

Abbreviations: UK: United Kingdom; mg: milligram; PDE4: phosphodiesterase 4; cAMP: cyclic adenosine monophosphate;
SmPC: summary of product characteristics; w/w: by weight; NHS: National Health Service

B.1.2.1 Regulatory approval outside the UK

Crisaborole was approved in the US by the Food and Drug Administration (FDA) in
December 2016, in Canada by Health Canada in November 2018, and in Israel by the
Ministry of Health and Australia by the Department of Health in February 2019 for treatment
of mild to moderate AD in patients two years of age and older.(10, 15, 16)

B.1.2.2 Ongoing HTAs in the rest of the UK

B.1.2.3 Changes in service provision and management

No additional monitoring requirements specific to crisaborole.

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

e AD is a chronic inflammatory skin condition characterised by recurrent eczematous skin
lesions, red patches with oozing and crusting that may lead to long-term scaling,
thickening and cracking of the skin, discomfort, and persistent and severe itch.(17)
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¢ AD can manifest at any age, however, onset peaks in infancy and approximately 50% of
paediatric AD patients have recurrent symptoms into adolescence and adulthood.(18)

e An increase in the prevalence of AD in recent decades has been observed, especially in
industrialised countries, with up to 90% of patients presenting with mild to moderate
disease.(19-23)

e AD is most common in children between 5.3% and 23.1%. with the majority of cases of
AD mild in severity.(24) Severity distribution in AD children (up to 10 years of age) was
estimated up to 80% mild, up to 18% moderate with 2% severe.(25, 26)

e Many Children outgrow the disease, however, it remains common in adults, with a
prevalence of 5.1% in 18-74 year olds and 8.7% in those aged 75-99.(27)

o Mild-to-moderate AD should be primarily managed at the primary care level. However,
the 2015 BAD-BSPD-NICE. Paediatric National Audit on Atopic Eczema in Children
showed that at the secondary care level 28.76% and 44.5% of AD patients present mild
or moderate disease, respectively.(2)

o AD-associated pruritus results in frequent scratching, sleep disruption for both patients
and caregivers/families, and contributes significant psychological, social and quality-of-
life burdens to patients and their families.(28-30)

e NICE treatment 2007 guidelines recommend, besides emollients, the use of mild potency
topical corticosteroids (TCSs) for mild AD and moderate potency TCSs for moderate AD.
TCls are recommended in moderate AD that has not been controlled by topical
corticosteroids or where there is a serious risk of important adverse effects from further
topical corticosteroid use, particularly irreversible skin atrophy (second-line use post-TCS
treatment). TCSs and TCls are associated with application site reactions and long-term
safety concerns.

e Long-term TCS use is restricted to avoid local cutaneous atrophy (especially in sensitive
and thin-skinned areas such as face and groin), striae formation, and systemic side
effects.(31) Furthermore, labelling for TCSs carry Warnings and Precautions statements
regarding the risk of hypothalamic-pituitary-adrenal (HPA) axis suppression and/or
adrenal crisis due to systemic absorption of the corticosteroid. Cushing’s syndrome,
reversible HPA axis suppression, hyperglycaemia, and unmasking of latent diabetes
mellitus can also result from systemic absorption of TCSs. Periocular use can lead to the
development of glaucoma or cataracts. Some of the side effects described herein can be
permanent. Although exact language varies across product labelling, the precautions are
generally similar.

o TCls are associated with local burning/stinging upon application and require enhanced
patient education because of special warnings for increased risk of lymphoma.(32-34)

o Patients with skin of colour report a higher AD prevalence along with face specific
challenges in the treatment of their AD. Treatment guidelines do not provide specific
information for treating patients with skin of colour, but long-term TCS use may be
associated with dyspigmentation, a concerning AE in patients with skin of colour.(31)

o Crisaborole provides a novel mode of action which directly targets pathophysiological
mechanisms observed in patients with AD.(35)

e Crisaborole provides patients aged two and older with mild to moderate AD with an
additional topical treatment option with a proven efficacy profile, including the rapid
reduction of pruritus and multiple clinical signs.(12, 36-39)
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e Crisaborole has a favourable safety profile for both short-term (28 days) and long-term
use (48 weeks).(12, 36, 37, 40, 41) and is not associated with cutaneous adverse
reactions, which have been reported with use of TCSs such as telangiectasia,
application site atrophy, or hypopigmentation.(41)

o Crisaborole is associated with a low incidence of application site pain (defined as burning
or stinging) (4.4%) (12) compared with rates of application site burning reported for
tacrolimus (5-58%) (42-46) and pimecrolimus (8-26%).(42, 44, 45, 47) In contrast to
TCls, Crisaborole is not associated with special warning for a potential increased risk of
cancer.(12)

B.1.3.1 Disease overview

Epidemiology

The prevalence of AD (also known as eczema) in young children has increased over the last
30 years.(21, 48, 49). It is thought this may be due to an increase in early-life exposure to
environmental triggers associated with industrialisation and Western lifestyle in genetically
susceptible individuals.(23). AD prevalence in children in UK, based on UK studies varies
between 5.3% and 23.1 % with the majority of cases of AD mild in severity.(24) Severity
distribution in AD children (up to 10 years of age) was estimated up to 80% mild, up to 18%
moderate with 2% severe.(25, 26) Although mild-to-moderate AD should be managed
primarily at the primary care level, the BAD-BSPD-NICE Paediatric National Audit on Atopic
Eczema in Children showed that at the secondary care level 28.76% and 44.5% of AD
patients present mild or moderate disease, respectively.(2) The prevalence of AD in adults is
5.1% in 18-74 year olds and 8.7% in those aged 75-99.(27)

AD onset can occur at any point in life, however, disease incidence peaks in infancy, with
60% of cases occurring within the first year of life with an additional 20% of cases occurring
before 6 years of age.(23, 50) A part of adults with AD have child-onset AD, with disease
persisting into adulthood while some AD adult patients have adult-onset disease. The results
of a recent systematic review and meta-analysis of observational studies suggest that ~1 in
4 adults with AD report adult-onset disease.(51)

AD is also a risk factor for atopic march.(23) Atopic march was developed as a concept to
describe the progression of atopic disorders from AD in infants to allergic rhinitis and asthma
in children. AD is highlighted as the first step of the atopic march. The relationship between
AD and respiratory allergy is influenced by AD severity. Atopic march is not present in all
atopic individuals, and in particular individuals with adult-onset disease.

Disease Presentation

AD is a heterogeneous disorder associated with variable morphology, distribution, and
disease course.(52) The lesions can affect any part of the body but typically show age-
related morphology and distribution.(17) AD lesions show more localised distributions in
children over the age of three and adults (> 18 years), presenting on the neck and flexor
surfaces (body folds such as the knees and elbows).(53, 54) AD can be limited to the hands
in some adults or the upper trunk, shoulders, and scalp.(17)
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Infants and children tend to scratch lesions due to itch and discomfort, which may result in
cutaneous infections. While acute signs of inflammation such as redness and swelling
diminish with age, chronic lesions emerge and are characterised by dry, scaly, thickened,
and cracked skin, which may be exacerbated by repetitive scratching. The clinical
presentation may vary between ethnic groups, as Asian patients tend to have well-
circumscribed, nummular lesions and lichenification, while involvement of the extensor sites
and papules, a perifollicular distribution, or lichen planus-like lesions are seen mainly in dark-
skinned patients.(55, 56)

The disease course of AD is unpredictable and cycles between disease flare and remission
periods.(57) The seemingly unaffected skin in patients with AD show differences in skin
barrier function, inflammatory cytokine production, and immune cell infiltration, suggesting
ongoing subclinical disease activity.(58)

Diagnosis and Disease Severity

NICE guidelines recommend the diagnosis of AD in children when they present with an itchy
skin condition plus three or more of the following criteria:(24)

e Visible flexural dermatitis involving the skin creases, such as the bends of the elbows
or behind the knees (or visible dermatitis on the cheeks and/or extensor areas in
children aged 18 months or under)

e Personal history of flexural dermatitis (or dermatitis on the cheeks and/or extensor
areas in children aged 18 months or under)

e Personal history of dry skin in the last 12 months

e Personal history of asthma or allergic rhinitis (or history of atopic disease in a first
degree relative of children aged under 4 years)

¢ Onset of signs and symptoms under the age of 2 years (this criterion should not be
used in children aged under 4 years).

There is no consensus on which scoring instruments should be employed to measure AD
severity in clinical trials. The instruments commonly used include the Investigator’s Global
Assessment (IGA)/Physician’s Global Assessment (PGA), the Investigator’s Static Global
Assessment (ISGA) scale, and scoring systems such as the Eczema Area and Severity
Index (EASI), and the Scoring Atopic Dermatitis index (SCORAD). These tools reflect the
physician or health professional’s perspective of the patient’s disease during a clinical visit.
All tools measure the core features of AD including the degree (on a 5 or 6-point scale) and
extent of AD clinical signs (erythema, edema/swelling, excoriations, papulations, and
lichenification). In the IGA/PGA/ISGA and the SCORAD oozing and crusting is also
considered. The EASI and SCORAD incorporate the amount of body surface area affected
by AD and, in addition, the SCORAD includes patient-reported subjective symptoms, such
as pruritus, sleep disturbance and dryness.

In the pivotal trials for crisaborole, the ISGA scale (Table 3) was employed to determine
baseline severity of disease and patient’s subsequent response to treatment (see Appendix
D for a complete description of the IGA and ISGA assessment tools). The ISGA provides a
clinically meaningful snapshot of disease severity that is easily understood by physicians
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and patients and is commonly used in clinical trials. Physicians or health professionals
evaluate an ISGA score using the descriptors outlined in Table 3 to best describe the overall
appearance of lesions at the time of evaluation without reference to a previous time point
(i.e. static). The ISGA scale evaluates the clinical characteristics of erythema, infiltration,
papulation, oozing and crusting as guidelines for the overall severity assessment.
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Table 3: Investigator’s Static Global Assessment (ISGA) Scale(12)

Score Grade Definition

Minor residual hypo/hyperpigmentation; no erythema or

0 Clear induration/papulation; no oozing/crusting

Trace faint pink erythema, with barely perceptible induration/papulation

1 Almost Clear ; .
and no oozing/crusting

2 Mild Faint pink erythema, with mild induration/papulation and no
oozing/crusting

3 Moderate Plnl_<-red eryfthema with moderate induration/papulation with or without
oozing/crusting

4 Severe Deep or bright red erythema with severe induration/papulation and with

oozing/crusting

Long-term assessments

The long term assessment of AD is challenging due to the chronic, relapsing nature of the
disease.(59, 60) Patients with mild to moderate AD tend to experience periods of relative
remission with intermittent periods of increased disease activity (i.e. flares). The rate of flare
for each patient changes over time and occurs spontaneously and as such, during a long-
term trial, patients may occupy several different disease states. The absence of a stable
disease state precludes quantitative comparison between patients as the incidence rate of
flare changes over time. Additionally, there is little consistency or consensus regarding the
definition of disease flares and how to capture long-term control, across clinical studies.

A recent study undertaken by Pfizer, estimated flare rates in the UK population stratified by
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Health-related quality of life

There are no well-validated disease-specific instruments for health-related quality of life
(HRQoL) in AD. However, the most commonly used patient-reported dermatology-specific
HRQoL tool that has been used in studies of AD is the Dermatology Life Quality Index
(DLQI) along with a modified version validated in children and adolescents (Children’s
Dermatology Life Quality Index [CDLQI]).(62, 63) These HRQoL scales are used to assess
the impact of AD on personal relationships, leisure, sleep, feelings, daily activities,
work/school, along with evaluating the burden of treatment.

AD of all severities has been shown to be associated with important losses in HRQoL.(64)
The median HRQoL loss in young adults with mild AD were similar to losses in young adults
with chronic sinusitis, while those with moderate AD experienced losses similar to migraine,
asthma, upper spinal problems and lower back disorders.(64)

It is noted that psychological and psychosocial comorbidities are common in AD due to the
burden of pruritus and visible skin lesions, which can affect self-esteem and impede social
interactions.(65, 66) Children with AD exhibit higher levels of irritability, mood changes, and
sleep loss.(67) Sleep disruption, in particular, has a strong negative impact on HRQoL and
can precipitate other AD-related co-morbidities.(68, 69) AD-related sleeping problems early
in life are associated with an increased risk for subsequent diagnoses of attention deficit
hyperactivity disorder (ADHD), and mental health disorders such as anxiety and
depression.(66, 68, 70, 71) It is noted that psychological stress may also trigger AD flares,
suggesting a bi-directional relationship, in which HRQoL is cyclically diminished.(72, 73)
Psychological stress in early life may additionally lead to life-long-term dysfunction of the
hypothalamic-pituitary-adrenal (HPA) axis, further exacerbating AD symptoms.(74)

An ongoing analysis of UK IQVIA-THIN database for the year 2017 provides an indication of
the co-morbidity burden of AD in the UK.(61) Among all patients with AD,

Table 4: Demographic and Clinical Conditions of Mild-to-Moderate AD in the UK

Co-morbidity Frequency (%)

All patients >=18 years
Allergic co-morbidities e.g. asthma, allergic - -

rhinitis)

Neuropsychiatric
Cardiovascular
Metabolic and lifestyle e.g. obesity, smoking,

hypertension, diabetes)

Skin infections
Eye disease
Autoimmune disease
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Social isolation is another commonly reported consequence of AD beginning at a very young
age in children with AD.(75) In one study, more than half of interviewed parents stated that
adults and children avoided interacting with their children with AD, most often for fear of a
contagion.(76) Parents of children with AD also reported being worried that other children
would not want to play with their child at school. Additionally, the International Study on Life
with Atopic Eczema found that 27% of respondents experienced being teased or bullied due
to their AD and 36% reported that AD negatively impacted their self-confidence.(77) AD has
been found to negatively impact the school life of 30% of AD children (2-13 years) and 46%
of AD adolescents (14-17 years).(77) In particular, AD flares caused children and
adolescents an average of 2.0 and 3.5 days off school per year, respectively, and flares
negatively impacted their school performance due to impaired concentration.(77)

Parents, caregivers, and families also report diminished HRQoL due to the burdens of
treating and caring for, patients with AD.(36, 78) Families of children with AD report having
impaired sleep, and higher levels of psychological and financial distress.(79, 80) In addition,
mothers of children with AD report higher levels of depression, anxiety, and feelings of
hopelessness when compared with their peers raising children unaffected by AD.(81, 82)

Adult patients with mild or moderate AD are severely impacted by disease flares despite
daily treatment with currently available therapeutics. A recent real-world study drawn from
the Adelphi AD Disease Specific Programme (survey results from France, Germany, and the
UK), identified that more than one in five adult patients with mild AD were currently
experiencing a flare.(83) Additionally, 22% of patients with mild AD experienced an increase
in their AD severity to moderate or severe despite prophylactic treatment. It is estimated that
current treatment options leave 88% of adults with mild and 78% of adults with moderate AD
experiencing day-to-day symptoms. The most common day-to-day symptoms were dry skin,
daily itch, and daily cracking/ raw skin (Figure 1). Physician- and patient-reported data also
indicates that a significant proportion of adult patients with mild-to-moderate AD experience
flares despite ongoing treatment. Collectively, these data show a need for additional
treatment options to manage symptoms during flares and quickly reduce exacerbations in
pruritus.

AD flares negatively impact work performance and productivity.(77) Adults (18 years and
older) reported missing an average of 2.5 days of work per year due to AD flares. It was
estimated that 10% of their performance at work was negatively impacted by AD, whilst,14%
of responding adults in this study believed that their career progression had been hindered
by AD. An analysis of these productivity losses due to AD across the European Union
(including data from the UK) estimated a cost of more than €2 billion per year.(77)
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Figure 1: Proportion of adult patients with mild-to-moderate AD experiencing day-to-
day symptoms by AD severity

Ovwverall Proportion

[:'l'}lr skin Experiencing Symptom
Patients with mild AD
{n = 400) 26% H %
Patients with moderate AD a b
{n = 754) 48% H 97 %

Pruritus/itching

Patients with mild AD
15% .
(n = 400) I— 2% B5%
Patients with moderate AD
35% 2%
(n=T54) ﬂ

Cracking/raw skir_'n

Patients with mild AD

43%
(n = 400) %

Patients with moderate AD

21% I— 2% 63%
(n=T754)

Symplom Saverity Mild Moderate W Severs

Abbreviations: AD: atopic dermatitis
Note: Proportions among patients who experienced symptoms on a day-to-day basis
®P < 0.001 for overall proportion experiencing symptom for patients with mild AD versus patients with moderate AD

B.1.3.2 Burden of disease

Annual costs for AD in the UK exceed £800 million (including direct and indirect costs,
adjusted for inflation), and Allergy UK reported that in 2015 General Practitioners (GPs) in
England wrote 27 million prescriptions for the topical treatments used in the management of
AD at a cost of approximately £169 million.(84-86) The 2013 Global Burden of Disease
(GBD) Study reported that compared with other skin conditions dermatitis has the greatest
effect on disability-adjusted life years (DALYs), a measurement that accounts for the quality
and quantity of years lived.(87) According to updated GBD 2016 estimates, skin and
subcutaneous diseases (primarily inflammatory in nature) represent the second leading
cause of ill health in the UK.(88) This represents a significant economic burden due to high
levels of healthcare resource utilisation, loss of productivity due to absenteeism (for patients
and parents of children with AD), out-of-pocket costs for individual patients, and a high
prevalence of chronic co-morbidities.(88)

Primary care visits in the UK for AD have been increasing annually, placing a significant
strain on NHS resources.(89, 90) A recent study found that the annual GP consultation rate
per person increased more than 10% from 2007 to 2014, from 4.67 to 5.16.(90, 91)
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B.1.3.3 Clinical pathway of care

B.1.3.3.1 NICE and clinical guidance for mild-to-moderate AD

The primary aim of AD therapy is to reduce itch, clear inflamed and chronic lesions, and limit
the frequency of disease flares. NICE recommends a holistic approach, whereby healthcare
professionals assess severity as well as the impact on HRQoL including daily activities,
sleep, social interactions, and psychological wellbeing (Table 5). It is noted that a global
severity score used in clinical trials may underestimate the disease burden as experienced
by the patient.(24, 36) The NICE and ISGA scale contain 4 and 5 levels of severity,
respectively. In addition to clear, mild, moderate and severe, the ISGA severity scale
includes ‘almost clear’ the definition of which aligns most closely with ‘mild’ on the NICE
severity scale. The NICE severity definitions also include itch, a symptom not considered in
the ISGA scale.

Table 5: NICE Holistic assessment of severity, quality of life, and psychosocial

wellbeing

Skin/ physical Definition Impact on HRQoL and Definition
severity psychosocial wellbeing
Normal skin, no evidence No impact on quality
Clear of active atopic dermatitis None of life
Areas of dry skin, Little impact on
infrequent itching (with or everyday activities,
Mild without small areas of Mild sleep and
redness) psychosocial
wellbeing
Areas of dry skin, Moderate impact on
frequent itching, redness everyday activities
Moderate (with or without Moderate and psychosocial
excoriation and localised wellbeing, frequently
skin thickening) disturbed sleep
Widespread areas of dry Severe limitation of
skin, incessant itching, everyday activities
redness (with or without and psychosocial
excoriation, extensive functioning, nightly
Severe Severe

skin thickening, bleeding,
oozing, cracking and
alteration of
pigmentation)

loss of sleep

Abbreviations: HRQoL.: health-related quality of life

Following diagnosis and severity assessments, healthcare professionals are advised to
identify clinically relevant allergens and irritants that should be avoided, which may include
food, inhalant and contact allergens, temperature extremes, and soaps and detergents. In
addition, skin infections, such as, staphylococcus aureus (S. aureus), occur more frequently
in patients with AD and are associated with lesional skin.(92) These bacterial infections
exacerbate disease symptoms and require prompt treatment with antimicrobials.

The recommended treatment for AD utilises a stepwise approach according to severity. This
approach aligns with NICE Clinical Guideline 57 and NICE Quality Standard 44, which focus
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on children under the age of 12 years. There are currently no NICE guidelines or quality
standards on the diagnosis, treatment, and management of mild-to-moderate AD in adults.
Current European guidelines for the treatment and management of AD in adults are listed in
Appendix L. The following outlines the stepwise approach noting where the NICE and
European guidelines differ.

NICE's guideline currently recommends that healthcare professionals should offer children
with AD a choice of unperfumed emollients to use every day for moisturising, washing and
bathing. The daily use of emollients is the basis of AD management and is recommended
even when skin is clear. Non-aqueous emollients soften the skin, create a physical barrier
that maintains skin integrity, and reduces trans-epidermal water loss. Emollients are
prescribed in large quantities (250-500g weekly) to cover all acute and chronically affected
areas and application is recommended at least twice daily. Treatment is then stepped up or
down in response to flares and changes in disease severity (Table 6.). Furthermore, the
severity of AD may vary according to body site and a patient may have co-occurring mild
and moderate lesions, requiring different treatment regimens.

Table 6: NICE Stepwise approach to AD management subsequent to treatment with
TCS according to severity

Mild AD Moderate AD Severe AD
o Emollients o Emollients e Emollients
o Mild-potency topical ¢ Moderate potency topical e Potent topical corticosteroids
corticosteroids corticosteroids
e Topical calcineurin inhibitors e Topical calcineurin inhibitors
e Bandages e Bandages

¢ Phototherapy

e Systemic therapy

Abbreviations: AD: atopic dermatitis

Topical corticosteroids (TCSs) may be applied one to two times daily to areas of active AD
defined as lesions that have been active in the past 48 hours. Only mild potency TCSs
should be prescribed for mild AD lesions, or for areas at greater risk of skin atrophy such as
the face, neck, and skin folds. In the case of severe flares, short-term (3-5 days) use of
moderate potency TCSs may be warranted. Treatment for flares, as identified by increased
dryness, itching, redness, swelling and general irritability, should be started as soon as
possible and continued for 48 hours after symptoms subside. Moderate TCSs are
appropriate for moderate AD, however, skin infections should be considered if treatment with
TCSs has not controlled AD symptoms within 7-14 days. Furthermore, TCSs may be used
prophylactically on problem areas for two consecutive days per week to reduce the
frequency of flares in children experiencing two to three flares per month. This strategy is to
be reviewed by physicians within three to six months to assess effectiveness. Further
recommendations prior to stepping-up treatment, suggest that a different TCS of the same
potency is considered for those patients who experience sudden drug intolerance.

An additional second-line treatment option for patients with AD are topical calcineurin
inhibitors (TClIs), a class of non-steroidal, anti-inflammatory agents, which act to repair the
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skin barrier and inhibit T-cell activation and proliferation.(93-95) TCls may be prescribed
where a serious risk of adverse effects from further TCS use exists, particularly irreversible
skin atrophy. There are currently two NICE-recommended TCls, tacrolimus and
pimecrolimus (see Table 7) Neither are NICE recommended for the treatment of mild AD in
the UK and they are not recommended as first-line therapy for AD of any severity. In the UK,
tacrolimus is approved (label) for moderate to severe AD (the 0.03% concentration for
children, adolescents and adults, and the 0.1% concentration for adolescents and adults
only) and pimecrolimus is approved (label) for mild to moderate AD in children, adolescents,
and adults. NICE recommendations cover the entire label of tacrolimus (i.e. tacrolimus
0.03% [children, adolescents, and adults] and tacrolimus 0.1% [adolescents (=16-year old)
and adults only] for the treatment of moderate-to-severe AD) but are more restrictive for
pimecrolimus as NICE only recommends Pimecrolimus for individuals aged 2-16 with
moderate AD of the face and neck. Treatment with TCls should only be initiated by
physicians specialising in dermatology, and only after discussing the risk/benefit profile of all
second-line treatment options with patients and caregivers; as per the NICE guidelines.
Furthermore, TCls should only be applied to areas of active AD and should not be used
under bandages or dressings without dermatological advice. In contrast to the NICE
guideline, the European guideline recommends the use of TCls as a second-line treatment
for mild AD in children and adults.(54). Additionally, the European guideline recommends
proactive therapy with topical tacrolimus as a first-line therapy for children and adults with
moderate AD. Finally, dry bandages and medicated dressings can be used with emollients
and TCSs for short-term (7-14 days) treatment of flares or areas of chronic lichenified AD.

Table 7: UK Licensed and Recommended Topical Calcineurin Inhibitors for Mild to
Moderate AD

Adult Children
Licensed Mild Pimecrolimus 1%* Pimecrolimus 1%*
Moderate Pimecrolimus 1% *, Pimecrolimus 1% *,
Tacrolimus 0.03%, Tacrolimus 0.03%

Tacrolimus 0.1% **

NICE recommended | Mild None None
Moderate Pimecrolimus 1%%*,
Tacrolimus 0.03%, Tacrolimus 0.03%

Tacrolimus 0.1% **

*Note: Pimecrolimus 1% is not reimbursed for adults and adolescents >16-year old
**Note: Tacrolimus 0.1% is only licensed for the treatment of adults with moderate-to-severe AD.

B.1.3.3.2 Issues relating to current clinical practice

Prolonged or mis-use of TCSs can result in serious side-effects. Adverse events include
spider-veins, skin thinning/atrophic changes, which can be permanent, increased hair, easy
bruising, poor wound healing, secondary infection, acne and rosacea.(96, 97) TCSs have
also been reported to produce systemic effects including immune and adrenal suppression
when used in excess and over large body surface areas.(97). In addition, approximately 60-
73% of patients and caregivers report “steroid phobia,” a term to describe all types of fear
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about steroid use.(96, 98-102) A recent study showed that healthcare providers share TCS
treatment concerns, which may adversely influence patient and caregiver behaviour.(103) In
cases where steroid phobia persists despite education and counselling, other treatment
options are required.

TClIs may be prescribed for patients who have failed to respond to TCSs, or for whom TCSs
are inadvisable due to the affected area of the body, or concerns over low-adherence to TCS
use.(104-107) However, topical tacrolimus and pimecrolimus have the special warning of
potential risks of skin malignancies.(24) Patients and caregivers also consequently have
significant concerns regarding the safety of TCls, which may also lead to poor adherence.
TCls have also been associated with application-site burning, which has been reported to
last up to 1 hour after application.(33, 104) In addition, TCls may transiently worsen AD
especially on acutely inflamed skin.(33, 104) and for some patients the side-effects are
severe enough to justify treatment discontinuation.(33)

B.1.3.3.3 The need for additional treatment options in mild-to-moderate AD

It is noted that whilst TCS have been available to treat AD for over 50 years and TCls for
more than 15 years, recent literature still shows a significant burden of iliness despite the
availability of these products,(87, 88, 90, 91) indicating a high unmet need for a novel topical
therapy that improves upon the perceived risk-benefit profile of TCSs and TCls. A NICE
study found that 70-80% of parents and carers of children with AD are concerned about the
side effects of TCSs, and at least 25% do not use TCSs as prescribed due this concern.(24)
Similar fears exist for TCls, which carry warnings regarding increased risk of cancer.
Treatment non-adherence or failure has costly reverberations given that uncontrolled AD
may lead to severe HRQoL loss and caregiver burden and economic repercussions (see
Section B.1.3.1 and B.1.3.2).

AD-associated pruritus results in frequent scratching, sleep disruption, and contributes
significant psychological, social and quality-of-life burdens to patients and their families.(28-
30) NICE treatment guidelines recommend the use of mild potency TCSs for mild AD and
moderate potency TCSs or TCls for moderate AD; both TCSs and TCls are associated with
application site reactions and safety concerns. Long-term TCS use is restricted to avoid local
cutaneous atrophy (especially in sensitive and thin-skinned areas such as face, neck, groin
and skin folds), striae formation, and systemic side effects. TCls are associated with local
burning/stinging upon application and require enhanced patient education with special
warning and precautions for use.(108, 109) Patients with skin of colour report a higher AD
prevalence along with specific challenges in the treatment of their AD.(110, 111) Treatment
guidelines do not provide specific information for treating patients with skin of colour, but
long-term TCS use may be associated with dyspigmentation, a concerning AE in patients
with skin of colour.(31)

B.1.3.3.4 Proposed positioning of crisaborole within the clinical pathway

The proposed reimbursement indication for crisaborole (Figure 2) is for adults and children
aged 2 years and older with mild to moderate AD that has not been controlled by topical
corticosteroids or where there is a serious risk of important adverse effects from further
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topical corticosteroid use, particularly irreversible skin atrophy (second-line use post-TCS
treatment).

Crisaborole offers a novel mode of action through its inhibition of PDE4, which modulates
multiple cytokines specifically associated with the pathogenesis of AD.(35, 112) Crisaborole
directly targets pathophysiological mechanisms observed in patients with AD.(40, 113)

AD can have a detrimental impact on the lives of patients and their families with social,
academic, and occupational impacts.(75-77) In particular, AD flares result in sleep
deprivation, lack of concentration, impaired school-work productivity and absences.(77)
Moreover, patients with AD report impact on self-esteem, mood, increased social isolation
and decreased self-confidence. Crisaborole provides patients aged two and older with mild-
to-moderate AD with an additional topical treatment option with a proven efficacy profile,
including the rapid reduction of multiple AD clinical signs and symptoms.(12, 36-39)
Crisaborole has a favourable safety profile for both short-term (28 days) and long-term use
(48 weeks).(12, 36, 37, 40, 41) and is not associated with cutaneous adverse reactions,
which have been reported with use of TCSs such as telangiectasia, application site atrophy,
or hypopigmentation.(36)

In a long-term safety study crisaborole ointment demonstrated a low frequency of treatment-
related AEs over 48 weeks of treatment.(41) Crisaborole shows an ability to quickly mitigate
the signs and symptoms of AD with reduced safety concerns while providing long-term flare
management. Additionally, crisaborole provides early (day 6) and sustained improvement in
pruritus.(12, 37)

Crisaborole demonstrated a low incidence of application site pain (defined as burning or
stinging) (4.4%) compared with rates of application site burning reported by tacrolimus (20-
58%) and pimecrolimus (8-26%).(12, 108, 109) It is noted that a formal indirect comparison
with TCS and TCI treatment was not feasible due inconsistent reporting of safety endpoints
across comparator trials which resulted in a disconnected network of evidence.

Overall, crisaborole ointment represents a novel alternative to currently available
pharmacologic topical therapies for the early relief and management of AD. Patients and
physicians report the desire for safe treatments that reduce pruritus and manage symptom
exacerbations during flares.
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Figure 2: Proposed Positioning of Crisaborole in the Reimbursed Treatment Pathway

Children and Persons
Adolescents > 16
Mild Moderate Mild Moderate
qst Emollients & Topical Emollients & Topical

Corticosteroids Corticosteroids

2nd

Tacrolimus 0.03% Crisaborole Tacrolimus 0.03%, OR Crisaborole
or Pimecrolimus 1% 2% Tacrolimus 0.1 % 2%

} }

Best Supportive Care

Line of Treatment

Systemic

Environment immunosuppressants
Identify and avoid irritants and allergens
Stress reduction
Treat skin infections

Dupilumab

Education
Treatment compliance
= Atopic March

Best Supportive Care

Note: Figure reflects reimbursed treatment options. Although pimecrolimus 1% is licensed for use in persons > 16, it is not
reimbursed. Tacrolimus 0.1% is only licensed for the treatment of adults with moderate-to-severe disease. It is noted for
simplicity bandages have not been included in the treatment pathway above.

B.1.4  Equality considerations

No equality issues are anticipated if crisaborole is recommended for use in England and
Wales in accordance with its expected marketing authorisation.
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B.2 Clinical Effectiveness

The clinical effectiveness of crisaborole in mild-to-moderate AD was informed by two
pivotal trials with identical design, AD-301 and AD-302 (4-week, randomised, vehicle-
controlled clinical trials).

The long-term safety of crisaborole was evaluated in AD-303, which was a long-term
extension (LTE) study lasting 48 weeks and included patients who had completed either
the AD-301 or AD-302 clinical trials.

AD-301 and AD-302

ISGA success at day 29 (defined as clear (0) or almost clear (1) with 2-grade or greater
improvement from baseline): crisaborole was associated with a significant improvement
in ISGA success compared to vehicle in both AD-301 and AD-302 (AD-301, 32.8% vs
25.4%, p=0.038; AD-302, 31.4% vs 18.0%, p<0.001).

Patients treated with crisaborole achieved success in ISGA score earlier than those
treated with vehicle with statistical significance at Day 8 (pooled data, p<0.001).

ISGA clear (0) or almost clear (1) at Day 29: crisaborole was associated with a
significant achievement of ISGA clear (0) or almost clear (1) at day 29 compared to
vehicle (AD-301, 51.7% vs 40.6%, p=0.005; AD-302, 48.5% vs 29.7%, p<0.001)

ISGA clear (0) or almost clear (1) at Day 29 in children with moderate AD,

ISGA clear (0) or almost clear (1) at Day 29 in adults with moderate AD,

Signs of AD at Day 29, a greater proportion of patients treated with crisaborole
demonstrated improvement (defined as achieving none (0) or mild (1) with a 1-grade or
more improvement from baseline) in the following signs of AD from a pooled analysis:
erythema (59% vs 40%, p<0.001); exudation (40% vs 30%, p<0.001); excoriation (60%
vs 48%, p<0.001); lichenification (52% vs 41%, p<0.001); and induration/papulation
(55% vs 48%, p=0.008).

Pruritus at Day 29, a greater proportion of crisaborole treated patients achieved
improvement in pruritus Day 29 [p=0.002]) and, on average, achieved improvement
earlier than patients treated with vehicle (pooled data, 1.37 vs 1.70 days, p=0.001).

Adverse Reactions

The clinical trial programme (AD-301 and AD-302) demonstrated that treatment with
crisaborole ointment 2% is well tolerated.

No treatment-related serious adverse events (SAEs) were reported in the crisaborole
treated patients including application-site atrophy.

Adverse event rates were similar across crisaborole and vehicle study arms.

The most frequent adverse events (AEs) reported throughout the Phase lll trials were
application-site pain (4.4%), which resolved within 1 day for 77.6% of patients.
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e No treatment-related SAEs were reported during the long-term open-label 48-week
safety study (AD-303).

e Analysis of TEAEs over time in the long-term safety study was broken into four 12-week
treatment periods to monitor the accumulation of side effects. The frequency of reported
AEs was similar across all four 12-week treatment periods showing that the safety profile
of crisaborole is stable over time. Dermatitis atopic (i.e. worsening of disease) was the
most frequently reported TEAE and occurred in 2.4-5.4% of patients over the 48 weeks.

B - the pivotal (AD-301 and AD-302) and long-term extension (AD-303)
studies, treatment-related AEs occurred in 10.3% of patients, and most (85.9%) were
mild or moderate. The most frequently reported treatment-related AEs were worsening
dermatitis atopic (3.1%), application-site pain (2.3%) and application-site infection
(1.2%).

B.2.1 Identification and selection of relevant studies

B.2.1.1 Search Strategy

A systematic literature review (SLR) was undertaken to identify randomised controlled trials
evaluating the clinical efficacy of treatments in mild to moderate Atopic Dermatitis. The SLR
was performed in accordance with the methodological principles of conduct for systematic
reviews as detailed in the University of York Centre for Reviews and Dissemination’s (CRD)
“Guidance for Undertaking Reviews in Health Care”, described in Appendix D.

The SLR searched the Global Resource for Eczema Trials (GREAT) database in the first
instance. The GREAT database contains a comprehensive list of systematic reviews and
randomised controlled trials of eczema treatments identified until September 2017. An
update of the GREAT database search was performed in the following electronic databases
from 1 January 2017 to March 2019 as to the current time.:Medline, Embase, The Cochrane
Library, CINAHL, Epistemonikos, LILACS, EconLIT and clinicaltrials.gov. Searches for
publicly available information from NICE, the SMC, CADTH, PBAC, GI, AHRQ, ICER and
HOME were also conducted by hand. A targeted hand search of the Tacrolimus and the
Pimecrolimus FDA submissions were additionally conducted. Additional selected congresses
were searched as described in Appendix D.

The SLR was consistent with the eligibility criteria outlined in Appendix D, Table D10. The
inclusion and exclusion processes are summarised in a Preferred Reporting ltems for
Systematic Reviews and Meta-Analyses (PRISMA) flow diagram in Figure D1 and Table 12
below. Overall, there were 2,965 citations found from the search, and of those, 2,297
citations were screened at the title/abstract phase. Further, 949 citations moved to full-text
review and of those, 29 publications (17 trials represented by 16 primary publications and 14
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companion publications) met the SLR inclusion criteria (Table 12). A large majority of
studies were excluded due to not having an intervention of interest (n=718), followed by the
incorrect study population (n=84). It is noted that only trials evaluating patients with mild-to-
moderate AD (280% of the trial population) were included and therefore, most of the studies
with predominantly severe populations, with no mild-to-moderate subgroup data reported,
were excluded (including the tacrolimus pivotal trials, although the tacrolimus pivotal trial
data were considered in the NMA sensitivity analysis). It is noted that only one TCS trial met
the inclusion criteria for the SLR. However, this trial did not report the outcomes of interest
and is therefore, excluded from the NMA. For further details of eligibility criteria, please refer
to Appendix D, Table D10.
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Table 8: Primary Studies and Companion Publications included in SLR

Trial number
(Acronym)

Comparators

Primary publication

Companion publications

Abramovits, 2008

Tacrolimus 0.1% vs.
pimecrolimus 1%

Abramovits, Journal of Drugs in Dermatology,
2008

AD-301

Crisaborole 2% vs. vehicle

Paller, Journal of the American Academy of
Dermatology, 2016

Paller, Journal of the American Academy
of Dermatology, 2016a

Paller, Pediatric Dermatology, 2016
Hebert, Pediatric Dermatology, 2016
Boguniewicz, Journal of Allergy and
Clinical Immunology

Hebert, Pediatric Dermatology, 2016
Zane, Journal of Immunology, 2016
Paller, Journal of the American Academy
of Dermatology, 2016b

¢ Paller, Pediatric Dermatology, 2016
o Paller, Journal of Investigative

Dermatology, 2016a

Paller, Journal of Investigative
Dermatology, 2016b

Zane, Journal of Immunology, 2016
Paller, Pediatric Dermatology, 2016¢

AD-302

Crisaborole 2% vs. vehicle

Paller, Journal of the American Academy of
Dermatology, 2016

Paller, Journal of the American Academy
of Dermatology, 2016a

Paller, Pediatric Dermatology, 2016
Hebert, Pediatric Dermatology, 2016
Boguniewicz, Journal of Allergy and
Clinical Immunology

Hebert, Pediatric Dermatology, 2016
Zane, Journal of Immunology, 2016
Paller, Journal of the American Academy
of Dermatology, 2016b

Paller, Pediatric Dermatology, 2016
Paller, Journal of Investigative
Dermatology, 2016a

Paller, Journal of Investigative
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Dermatology, 2016b
e Zane, Journal of Immunology, 2016
o Paller, Pediatric Dermatology, 2016¢

Boguniewicz,
1998

Tacrolimus 0.03% vs. tacrolimus
0.1% vs. vehicle

Boguniewics, The Journal of Allergy and Clinical
Immunology, 1998

Chapman, 2005

Tacrolimus 0.03% vs. vehicle

Chapman, Journal of the American Academy of
Dermatology, 2005

Eichenfield, 2002

Pimecrolimus 1% vs. vehicle

Eichenfield, Journal of the American Academy of
Dermatology, 2002

Fowler, 2007

Pimecrolimus 1% vs. vehicle

Fowler, Therapeutics for the Clinician, 2007

Hanifin, 2016

OPA-15406 0.3% vs. OPA-
15406 1% vs. vehicle

Hanifin, Journal of the American Academy of
Dermatology,2016

Hoeger, 2009

Pimecrolimus 1% vs. vehicle

Hoeger, British Journal of Dermatology, 2009

Hordinsky, 2010

Pimecrolimus 1% vs. vehicle

Hordinsky, Dermatology, 2010

Kaufmann, 2006

Pimecrolimus 1% vs. vehicle

Kaufmann, Allergy, 2006

Kempers, 2004

Pimecrolimus 1% vs. tacrolimus
0.03%

Kempers, Journal of the American Academy of
Dermatology, 2004

Levy, 2005

Tacrolimus 0.03% vs. vehicle

Levy, The Journal of Allergy and Clinical
Immunology, 2005

Meurer, 2004

Pimecrolimus 1% vs. vehicle

Meurer, Pharmacology and Treatment, 2004

Murrell, 2007 Pimecrolimus 1% vs. vehicle Murrell, Clinical and Laboratory Investigations,
2007
Paller, 2005 Tacrolimus 0.03% vs. Paller, Journal of the American Academy of
pimecrolimus 1% Dermatology, 2005
Sears, 1997 hydrocortisone buteprate 0.01% | Sears, Clinical Therapeutics, 1997

vs. placebo

Schachner, 2005

Tacrolimus 0.03% vs. vehicle

Schachner, Pediatrics, 2005

Wahn, 2002

Pimecrolimus 1% vs. control

Wahn, Pediatrics, 2002

e Papp, Pharmacology and Therapeutics,
2004
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B.2.1.2 Study selection

The citations identified from the search strategy were evaluated against the pre-defined
study selection criteria (PICOS: Population, Intervention, Comparators, Outcomes, Study
design) listed in Appendix D. In the first stage of study selection, citations were evaluated
based on the title, abstract and key words (where available). Those studies which appeared
to meet the inclusion criteria or could not be excluded based on the exclusion criteria in this
first stage were further evaluated in the second stage, based on an assessment of the full-
text publications. These two stages were carried out independently by two blinded reviewers.
The reviewers reconciled any discrepancies between included trials, as well as reasons for
exclusion, once full-text screening was complete. If a consensus was not reached, a third
reviewer provided arbitration. This resulted in the final list of included trials that proceeded to
the data extraction phase.(115)

Data from included trials were extracted into a pre-specified extraction form in Microsoft
Excel. Two independent, blinded reviewers extracted data on trial characteristics,
intervention details, patient characteristics, and relevant outcomes for the final list of
included trials. The reviewers reconciled any discrepancies between the trials, once data
extraction was completed. Following reconciliation between the two reviewers, a third
reviewer was included to reach consensus for any remaining discrepancies. See Appendix
D for full details of the process and methods used to identify and select the clinical evidence
relevant to the technology being appraised.

B.2.2 List of relevant clinical effectiveness evidence

The clinical SLR identified two Phase Ill randomised controlled trials (RCTs) of crisaborole
and a Long-term extension (LTE) study in the populations relevant to the decision problem.
The Phase Il RCTS, AD-301 and AD-302, were identical in design and studied subjects 2
years of age and older with mild to moderate AD (Figure 3; Table 9). The LTE examined
eligible patients at participating investigational sites who completed AD-301 or AD-302
(Figure 6; Table 10). All three trials contribute to the evidence base for crisaborole’s AD
indication.

Figure 3: Overview of the crisaborole clinical trial programme (Phase lll to LTE study)

Study duration

28 days 48 weeks

Long-term Safety: AD-303

Continued open-label treatment with
crisaborole 2% ointment from
AD-301 and AD-302

AD-302
Mild-to-moderate AD

AD-301
Mild-to-moderate AD
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Table 9: Clinical effectiveness evidence: AD-301 and AD-302

Study

AD-301
AD-302

Study design

Identical Phase 3 randomised, multicentre, 4-week, double-blind, parallel-
group, vehicle-controlled

Population

Subjects with mild-to-moderate AD, > 2 years of age, who had a confirmed
physician diagnosis of AD (Hanifin and Rajka criteria) affecting at least 5% of
the body surface area (BSA) and a score of mild (2) or moderate (3) on a 5-
grade investigator static global assessment scale (ISGA). Patients with active
skin infections, use of biologics or systemic corticosteroids within 28 days, or
topical corticosteroids or topical calcineurin inhibitors in the previous 14 days
were excluded from the study.

Intervention(s)

Crisaborole ointment 2%, topical application BID (N=503, AD-301) (N=513,
AD-302)

Comparator(s)

Vehicle ointment* topical application BID (N=256, AD-301) (N=250, AD-302)
* Use of vehicle as a comparator in clinical trials in Dermatology: topical
medications typically consist of two major components— the active
ingredient and the delivery system or vehicle. Common vehicles are complex
mixtures of diverse substances or excipients that serve a variety of functions,
chiefly to liberate the active compound at the application site.(116-118) The
vehicles also have essential properties that affect the permeation and
penetration through the brick wall-like structure of the stratum corneum and
percutaneous absorption of the active ingredient thereby influencing the drug
efficacy.

The vehicle in dermatological drug products are expected to exert an effect
on its own, even without the active drug.(117, 118) Thus, the vehicle cannot
be considered a true placebo.

Trial supports
application for MA

Both trials support application for marketing authorisation

Trial used in the
economic model

Both trials were used in the economic model

Rationale for use in
the model

Phase Il pivotal RCTs were included in the model because they include a
population directly relevant to the decision problem

Reported outcomes
specified in the
decision problem®

o Disease severity and symptom control
o The proportion of patients achieving an ISGA score of 0
(clear) or 1 (almost clear) at Day 29°
o Time to success in ISGA
o The proportion of patients with improvement in signs of AD as
measured on a 4-point scale of severity
o The proportion of patients achieving a pruritus severity score of 0
or 1 on a 4-point scale of severity on Day 2, 6, 8, 15, 22, and 29
o The proportion of patients with pruritus at baseline who became
itch-free (a score of 0) on Day 2, 6, and 29
o The % change from baseline in the severity of signs of AD at
Day 29
o Health-related quality of life for patients, caregivers and families.
o CDLQF, DLQF, DFI
o Adverse effects of treatment at Day 29

All other reported
outcomes

e Disease activity

§Bolded outcomes were used to inform the economic model
Abbreviations: AD: Atopic Dermatitis; BID: twice daily; BSA: body surface area; CDLQI: Children’s Life Quality Index; DLQI:
Dermatology Life Quality Index; DFI: Dermatitis Family Impact; ISGA: Investigator’s Static Global Assessment; MA: marketing

authorisation
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Table 10: Relevant non-RCT study: AD-303

Study AD-303

Study design Phase 3, long-term extension (LTE) study to assess the long-term safety of
crisaborole in patients > 2 years of age who previously participated in the
controlled studies of crisaborole: AD-301 and AD-302

Population Subjects with mild-to-moderate AD, = 2 years of age, who participated in AD-

301 or AD-302

Intervention(s)

Crisaborole ointment 2%, topical application BID (N=517, AD-303)

Every 4 weeks, ISGA score was assessed, if the patient’'s ISGA score was mild
or worse (=2) at evaluation, an on-treatment period with crisaborole ointment
was initiated; if the ISGA was clear (0) or almost clear

(1), an off-treatment period was initiated. During on-treatment periods,
patients applied crisaborole ointment BID for 28 days to all treatable AD-
involved areas. Stopping rules included discontinuation of crisaborole ointment
if there was no improvement in the subject’s ISGA after three consecutive
cycles of treatment (3 months of continuous treatment).

Comparator(s)

N/A (None included in the study?)

Trial supports
application for MA

Yes

Trial used in the
economic model

Yes

Rationale for use

The trial was included in the model because it includes a population directly

in the model relevant to the decision problem
Reported e Treatment exposure
outcomes e Adverse effects of treatment stratified by treatment period: Week 1-12;

specified in the
decision problem?®

Week 13-24; Week 25-36; and Week 37-48
e Adverse effects of treatment stratified by age: 2-11 years; 12-17 years; and
>18 years

? Bolded outcomes were used to inform the economic model
Abbreviations: AD: Atopic Dermatitis; BID: twice daily; LTE: long-term extension
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B.2.3

B.2.3.1

Comparative summary of RCT methodology

Summary of methodology of the relevant clinical effectiveness evidence

The methodology for the pivotal Phase Ill RCTs are summarised in Table 11.

Table 11: Comparative summary of trial methodology

Tr
ial
nu
m
be
r
(a
cr
on

y
m)

NCT02118766 (AD-301) NCT02118792 (AD-302)

(AD-303)

Lo
ca
tio
n

United States (N=763) United States (N=764)

United States (N=517)

Tr
ial
de
si
L gn

Phase 3 randomised, multicentre, 4-week, double-blind, vehicle-controlled,
parallel treatment group

Phase 3, multicentre, long-term, open-label safety study

Eli
gi
bil
ity
cri
te
ria
fo

Subjects with mild-to-moderate AD, > 2 years of age, who had a confirmed
physician diagnosis of AD (Hanifin and Rajka, 1980 criteria). Details of
inclusion and exclusion criteria are provided in Table 11.

Subjects met the eligibility criteria for and successfully completed through
Day 36 AD-301 or AD-302 at selected investigational sites. Details of
inclusion and exclusion criteria are provided in Table 12.

Company evidence submission template for crisaborole for treating mild to moderate atopic dermatitis in people aged 2 years and older

© Pfizer UK (2019). All rights reserved

Page 39 of 177




pa
rti
ci

pa
nt

Se | The study was collected across 47 (AD-301) and 42 (AD-302) study sites across the United States
tti

co
lle
ct

ed

Tr | Crisaborole ointment, 2%, BID (N=503, AD-301) (N=513, AD-302)
ial | Vehicle ointment BID (N=256, AD-301) (N=250, AD-302)

dr
ug | Subjects and/or parents/guardians were instructed to administer the study
s | drug ointment BID to all treatable AD-involved areas (excluding the scalp)
Pe | identified at Baseline/Day 1, regardless of whether they became clinically
r clear prior to Day 29. If needed, an additional amount of study drug could
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mi | have been applied as needed to ensure coverage of any newly identified,
tte | treatable AD lesions that appeared after Baseline/Day 1. Doses were
d | spaced approximately 8 to 16 hours apart.

d | Permitted and disallowed concomitant medication

di | After the Baseline/Day 1 Visit, the use of acceptable bland emollient(s) was
sa | permitted during the study to manage dry skin in areas surrounding but not
llo | on or overlapping the treatable AD-involved areas.

ati

Prohibited medications during the study period included:
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ifi

Primary outcomes
e The proportion of subjects achieving success in ISGA at Day 29
o Success in ISGA was defined as an ISGA score of Clear (0) or

Almost Clear (1) with at least a two-grade improvement from
Baseline/Day 1.

Supportive analysis of primary outcomes

e AISGA

e Achievement of ISGA success

e Proportion of subjects with pruritus scores of None (0) or Mild (1) for

Days 8, 15, 22, and 29

A Treatable %BSA

e Dermatology-related HRQoL questionnaires
o CDLAQI for subjects 2-15 years; DLQI for subjects aged 16 years and
older; DFI for parents/guardians of subjects aged 2-17

Primary outcomes
o Safety Analyses
o Safety tabulations were done by 12-week periods in order to
provide a longitudinal analysis of the yearlong data

Company evidence submission template for crisaborole for treating mild to moderate atopic dermatitis in people aged 2 years and older

© Pfizer UK (2019). All rights reserved

Page 42 of 177




Ot | Secondary outcomes e Drug use per application (g)
he | ¢ Proportion of subjects with an ISGA score of Clear (0) or Almost Clear

r (1) at Day 29

ou | ¢ Time to success in ISGA

tc o Defined as a score of Clear (0) or Almost Clear (1) with at least a

o two-grade improvement from Baseline/Day 1

m

es | Other outcomes
UsS | ¢« Time to Improvement in Pruritus

ed o Defined as a pruritus score of None (0) or Mild (1) with at least a one-
in grade improvement from Baseline/Day 1

th | « Signs of AD

e o Defined as erythema, induration/papulation, exudation (oozing or

ec crusting), excoriation (evidence of scratching), and lichenification

on (epidermal thickening) evaluated globally on a four-point scale and
o not by body region

mi

€ | Post-hoc analyses used in the economic model
M |« Proportion of subjects with an ISGA score of Moderate (3) at baseline
od and Mild (2) at Day 29

el |4 Odds ratio for response vs the total population in the vehicle arm in the
an following subgroups:

d/ o Mild disease

or o Moderate disease

sp o Children

ec o Adults

ifi o Patients without prior treatment
iend Patients with prior treatment

th

e

sc

op

ef

Pr | Subgroups of sex, age (ages 2-11 years, 12-17 years, and 18 years and older), race, and ethnicity were pre-planned.
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Abbreviations: A: change from baseline; AD: atopic dermatitis; ATC: anatomical therapeutic chemical classification system; BID: twice daily; BSA: body surface area; CDLQI: Children’s Life Quality

Index; DLQI: Dermatology Life Quality Index; DFI: Dermatitis Family Impact; ISGA: Investigator’'s Static Global Assessment; MA, marketing authorisation; PI, principle investigator; TCS: topical
corticosteroid
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B.2.3.2 Eligibility criteria

Key eligibility criteria for the pivotal Phase Ill RCTs are summarised in Table 12 and Table
13 with additional eligibility criteria detailed in Table D10 in Appendix D.

Table 12: Eligibility criteria for RCTs

Trial number
(acronym)

NCT02118766 (AD-301)
NCT02118792 (AD-302)

Inclusion criteria

Male or female aged 2 years and older

Clinical diagnosis of AD according to the criteria of Hanifin and Rajka
AD involvement = 5% treatable %BSA (excluding the scalp)

ISGA score of Mild (2) or Moderate (3) at Baseline/Day 1

Adequate venous access to permit venepuncture for clinical safety
laboratory sampling

Female subjects of childbearing potential must have agreed to use
acceptable methods of contraception from the Screening Visit
continuously until 30 days after stopping study drug

The ability to understand, agree to, and sign the ICF before initiation of
any protocol-related procedures (adults or parent/guardian)

Exclusion criteria

As determined by the study doctor, a medical history that may interfere
with study objectives

Unstable AD or any consistent requirement for high potency topical
corticosteroids

History of use of biologic therapy (including intravenous immunoglobulin)
Recent or anticipated concomitant use of systemic or topical therapies that
might alter the course of AD

Recent or current participation in another research study

Females who are breastfeeding, pregnant, or with plans to get pregnant
during the participation in the study

Participation in a previous crisaborole clinical trial

Abbreviations: AD: atopic dermatitis; BSA: body surface area; ICF: informed consent form; ISGA: Investigator’s Static Global

Assessment

Table 13: Eligibility criteria for non-RCT

Trial number
(acronym)

(AD-303)

Inclusion criteria

Male or female aged 2 years and older

Met eligibility criteria for AD-301 or AD-302, successfully completed AD-
301 or AD-302 through Day 36, and enrolled into AD-303 within 8 days of
Day 36 of the previous study at a participating investigator site.

Safety laboratory results from the Day 29 visit in AD-301 or AD-302 that
were judged clinically acceptable in the opinion of the Pl or designee
Female subjects of childbearing potential must have agreed to use
acceptable methods of contraception from the Screening Visit
continuously until 30 days after stopping study drug

The ability to understand, agree to, and sign the ICF before initiation of
any protocol-related procedures (adults or parent/guardian)

Exclusion criteria

Experienced a related or probably or possibly related AE or SAE during
participation in AD-301 or AD-302 that precluded treatment with
crisaborole ointment, 2%, in the judgement of the PI

Had a significant, active systemic or localised infection, including actively
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infected AD

e Had an anticipated concomitant use of topical or systemic therapies that
might alter the course of AD

e Had enrolled in another drug or device research study within the 8 days
between Day 36 of the previous pivotal study

e Females who are breastfeeding, pregnant, or with plans to get pregnant
during the participation in the study

e Had a known sensitivity to any of the components of the study drug

¢ Discontinued participation early from AD-301 or AD-302, for any reason

e Had a history of noncompliance during AD-301 or AD-302 with study
drug dosing, concomitant-medication restrictions, or study-required
procedures, in the judgement of the Pl

Abbreviations: AD: atopic dermatitis; AE: adverse events; ICF, informed consent form; pi, principal investigator; SAE: serious
informed consent

B.2.3.3 Baseline characteristics and demographics

In AD-301 and AD-302, a total of 1,522 patients were randomised (2:1) to receive
crisaborole (AD-301, n=503; AD-302, n=513) and vehicle (AD-301, n=256; AD-302, n=250).
The enrolled patient population reflected the demographics of the overall AD population with
at least 30% of patients between the ages of 2 and 6 years and no more than 15% adults
(Table 14). The mean ages across treatment groups and the two studies were 11.8-12.6
years (range 2-79 years). The majority of the study population was white (57.6-63.3%),
however, there was substantial representation across both studies of people of African
family origin (23.8-31.2%). The majority of patients had moderate AD (ISGA grade 3) at
baseline (60.0-63.7%) and the remainder had mild AD (ISGA grade 2). The severity of
pruritus at baseline was similar across treatment arms and studies with the majority of
patients reporting moderate (33.6-42.2%) or severe (29.8-35.0%) pruritus. Mean BSA was
17.7-18.8% across treatment groups in both studies. Similar baseline scores in CDLQI,
DLQI, and DFI were observed across treatment groups with the majority of children,
adolescents, and adults reporting a “moderate effect” of AD on HRQoL as assessed by
severity bands. There were no significant demographic or baseline disease severity
differences between those who received crisaborole or vehicle across both studies. The
participants from AD-301 and AD-302 that were enrolled in AD-303 are further described in
Table 14.

Table 14: Characteristics of participants across treatment groups in AD-301 and AD-
302

AD-301 AD-302
Baseline characteristic Crisaborole Vehicle Crisaborole Vehicle
(N=503) (N=256) (N=513) (N=250)

Age, (years)

Mean 12.0 12.4 12.6 11.8

Range 2-65 2-63 2-79 2-79
Age groups, %

2-6y 32.3 30.5 33.7 37.2

7-11y 30.8 28.5 26.7 284

12-17y 241 26.2 24.6 22.8

>18y 12.9 14.8 15.0 11.6
Sex, %
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Male 43.5 44 1 45.0 44.8
Female 56.5 55.9 55.0 55.2
Ethnicity, %
Hispanic or Latino 25.0 25.8 14.4 14.0
Not Hispanic or Latino 75.0 74.2 85.6 86.0
Race, %
American Indian or Alaska Native 1.6 1.2 0.6 0.8
Asian 5.2 6.6 5.1 4.0
Black or African American 27.4 23.8 28.7 31.2
Native Hawaiian or Pacific Islander 0.0 1.6 1.4 1.6
White 61.2 63.3 60.2 57.6
Other 4.6 3.5 4.1 4.8
Baseline ISGA, %
Mild (2) 39.0 36.3 384 40.0
Moderate (3) 61.0 63.7 61.6 60.0
% BSA
Mean 18.8 18.6 17.9 17.7
Range 5-95 5-90 5-95 5-90
ISGA, %
N 503 256 513 250
0 — Clear 0.0 0.0 0.0 0.0
1 — Almost Clear 0.0 0.0 0.0 0.0
2 — Mild 39.0 36.3 384 40.0
3 — Moderate 61.0 63.7 61.6 60.0
4 — Severe 0.0 0.0 0.0 0.0
Severity of Pruritus Scale, %
N 446 223 457 218
0 — None 3.8 5.8 3.9 2.8
1 — Mild 25.8 28.7 24.9 25.2
2 — Moderate 354 33.6 37.9 42.2
3 — Severe 35.0 31.8 33.3 29.8
DLQI
N 95 52 97 40
Mean (SD) 9.6 (6.37) 9.5 (6.52) 9.7 (6.24) 9.5 (6.52)
Median 9.0 8.0 8.0 8.0
Range 1-27 0-27 0-26 0-27
cbLaQl
N 393 199 404 204
Mean (SD) 9.7 (6.19) 9.1 (6.54) 9.0 (5.77) 8.9 (5.48)
Median 9.0 7.0 8.0 8.0
Range 0-28 0-30 0-28 0-27
DFI
N 431 214 431 217
Mean (SD) 8.5 (6.63) 7.5 (6.66) 7.7 (6.57) 8.0 (5.65)
Median 7.0 6.0 6.0 7.0
Range 0-30 0-30 0-30 0-24

Abbreviations: AD: atopic dermatitis; BSA: body surface area; CDLQI: Children’s Life Quality Index; DLQI: Dermatology Life
Quality Index; DFI: Dermatitis Family Impact; ISGA: Investigator’s Static Global Assessment score

Table 15: Characteristics of participants in AD-303

AD-303
. . Crisaborole
Baseline characteristic (N=517)
Age, (years)
Mean 11.7
Range 2-72
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Age groups, %

2-11y 59.6

12-17y 28.2

>18y 12.1
Sex, %

Male 40.8

Female 59.2
Ethnicity, %

Hispanic or Latino 15.9

Not Hispanic or Latino 84.1
Race, %

American Indian or Alaska Native 0.2

Asian 54

Black or African American 29.4

Native Hawaiian or Pacific Islander 0.2

White 60.9

Other 3.9
Treatment received in AD-301 or AD-302, %

Crisaborole ointment 69.1

Vehicle 30.9
Patients included in each 12-week period, n

Week 1-12 482

Week 13-24 428

Week 25-36 368

Week 37-48 226

Abbreviations: AD, Atopic Dermatitis

B.2.4  Statistical analysis and definition of study groups in the
relevant clinical effectiveness evidence

B.2.4.1 Analysis sets
The main analysis sets in the AD-301 and AD-302 are defined below.

The Full Analysis Set (FAS): All subjects who were randomised and dispensed study drug
(Intention-to-treat [ITT] population) were included in the FAS. Subjects who prematurely
discontinued from the study for any reason were included in the FAS. Efficacy analyses
performed using the FAS were considered primary.

The Per-Protocol Set (PP): The PP included all subjects in the ITT who completed the Day
29 evaluation without any major protocol deviations. Subjects who prematurely discontinued
from the study due to lack of efficacy, worsening of AD, or a treatment-related TEAE were
included in the PP and the last ISGA value was carried forward. Efficacy analyses performed
using the PP were considered supportive. The PP included subjects in the ITT who met all of
the following criteria:

e Met all the Inclusion Criteria and none of the Exclusion Criteria (Table 11)

o Had not taken any interfering concomitant medications or therapies during the
29-day study period

o Completed the Day 29 Visit, including the Day 29 efficacy evaluation

e Had applied 80%-120% of the total number of expected doses during the Study
Drug Application Period
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¢ Had not missed six or more consecutive doses during the Study Drug Application

Period

o Were in the visit window (+3 days) for the Day 29 Visit

The Safety Analysis Set (Safety): All subjects who were randomised, received at least one
confirmed dose of study drug (crisaborole or vehicle), and had at least one post-baseline
assessment were included in the Safety Set.

B.2.4.2 Statistical information

A summary of the statistical methods used in the AD-301 and AD-302 RCTs are presented

in Table 16.

Table 16: Summary of statistical analyses

Trial number (acronym)

NCT02118766 (AD-301) | NCT02118792 (AD-302)

Hypothesis objective

To establish superiority of crisaborole ointment, 2%, to vehicle ointment
for treatment of the severity, signs, and detrimental impact on the quality
of life of mild-to-moderate AD in subjects 2 years and older.

Multiple Comparisons/

No adjustments of p-values for multiple comparisons were required for

Multiplicity the primary efficacy endpoint.
Sample Size, power For each study (AD-301 or AD-302), approximately 750 ITT subjects
calculation were randomised in a 2:1 ratio of approximately 500 subjects to active

treatment (crisaborole) and approximately 250 subjects to vehicle
treatment (vehicle). The sample size was selected for efficacy to yield at
least 90% power to achieve a statistically significant difference (2-sided
test at a = .05), assuming success rates of 20% (patients treated with
crisaborole) and 10% (group of patients treated with vehicle). To achieve
the target sample size, approximately 1000 subjects were screened,
assuming a 33% screen failure rate.

Statistical analysis of
primary endpoints

Efficacy analyses were performed using the ITT population.

Primary Analysis: Success in ISGA was defined as an ISGA score of
Clear (0) or Almost Clear (1) with at least a two-grade improvement from
Baseline/Day 1. The odds ratio of success in ISGA score at Day 29 were
tested between treatment groups using logistical regression with factors
for treatment group and analysis centre.

Statistical analysis of
secondary and other
endpoints

Hypothesis testing for the secondary endpoints was conducted in a
sequential (gatekeeping) manner, beginning with a test for secondary
endpoint 1, followed by secondary endpoint 2. Secondary endpoint 2 was
considered statistically significant only if secondary endpoint 1 was
statistically significant. For example, time to success in ISGA was only
tested if ISGA of Clear or Almost Clear at Day 29 was statistically
significant.

Secondary Endpoint 1: The proportion of subjects with an ISGA score
of Clear (0) or Aimost Clear (1) was tested between treatment groups
using logistical regression with factors for treatment group and analysis
centre

Secondary Endpoint 2: Time to success in ISGA score was analysed
by Kaplan-Meier methods and log-rank test. Subjects with missing values
were censored at the time of the last observation.
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Additional Efficacy Endpoint 1: Time to Improvement in Pruritus
(defined as a pruritus score of None [0] or Mild [1] with at least one-grade
improvement from Baseline/Day 1) was analysed using Kaplan-Meier
methods and log-rank test.

Additional Efficacy Endpoint 2: Signs of AD (erythema,
induration/papulation, exudation, excoriation, and lichenification
evaluated globally on a 4-point scale and not by body region. These
results were summarised by treatment group using descriptive statistics.

Supportive Efficacy Analysis: Other efficacy endpoints were
summarised using descriptive statistics for each treatment group and
each visit for the ITT and PP populations. Categorical variables were
tabulated with frequencies and percentages. Continuous variables were
tabulated with frequencies and percentages. The supportive efficacy
analyses included ISGA scores; the proportion of subjects with pruritus
scores of None (0) or Mild (1) for Days 8, 15, 22, and 29; dermatology-
related quality of life (HRQoL) scores from the CDLQI, DLQI and DFI;
and treatable percent body surface area. The established minimal
clinically important difference (MCID) for each HRQoL instrument
(CDLQI: 22.5-point change from baseline; DLQI: 23.3-point change from
baseline) was used in the analysis assessment. No MCID has been
established for the DFI.

Differences between treatment groups in absolute change from

baseline were analysed by Wilcoxon rank sum test, a nonparametric test.
Differences between treatment groups regarding the percentage of
patients who experienced MCID for the CDLQI and DLQI at day 29 were
analysed using the Fisher exact test. A Wilcoxon rank sum test was
used to analyse differences between treatment

groups in severity bands.

Subgroup Analysis: Subgroups of sex, age (ages 2-11 years, 12-17
years, and 18 years and older), race, and ethnicity were analysed for the
ITT Population for the primary efficacy outcome and contained only
descriptive statistics for Day 29.

Post hoc Analysis: Populations from both studies were pooled. Early
improvement of pruritus was defined as experiencing improvement at
Day 6. Endpoints in the post hoc analysis included the proportion of
patients who experienced early improvement in pruritus, the proportion
who experienced pruritus symptom improvement at earliest assessment
(Day 2), and the percentage reduction in pruritus severity over the first 6
days of treatment. The likelihood of early improvement in pruritus based
on baseline demographics and disease characteristics was also
evaluated. HRQoL scores for CDLQI and DLQI used in the correlation
with early improvement of pruritus were based on the established MCID
for each scale (CDLQI: 22.5-point change from baseline; DLQI: 23.3-
point change from baseline). The correlation between early improvement
in pruritus and treatment outcomes such as improvement in ISGA,
HRQoL measures, other signs of AD and higher sleep scores (as a
component of CDLQI) at Day 29 were examined in patients treated with
crisaborole. This analysis also evaluated the proportion of patients who
began the study with itch and became itch free (defined as achieving a
pruritus severity score of 0 among patients with baseline pruritus severity
of mild or worse [score 21]) on Days 2, 6 and 29, and the proportion of
patients who experienced early improvement in pruritus and maintained
improvement at day 29. Differences in proportions between treatment
groups for improvement in pruritus were compared using the Fisher
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exact test. Differences in proportions between treatment groups for
patients who became itch free were compared using normal
approximation to binomial proportions. Differences in percentage change
were compared using analysis of variance with a factor of treatment.
Odds ratios with corresponding confidence intervals and p-values were
found from a logistic regression with a factor of treatment. The statistical
significance was set at a 0.05 level.

Data management, Missing Data: Missing Day 29 ISGA values were derived for the
subject withdrawals analysis using the method of Markov Chain Monte Carlo (MCMC)
multiple imputation. The estimation was performed for each treatment
group separately so that the pattern of missing data for one group did not
influence the estimation of missing data for another group. Groups of
complete data sets following the estimation were concatenated to form
analysis data sets for the comparative analyses and subsequent
imputation result inference.

Safety: No imputation was made for missing safety data
Post hoc analysis: No imputation was made for missing data

Withdrawals: Subjects who withdrew from the trial were considered to
have no response at any visit after discontinuation for post hoc analysis.

Abbreviations: AD: atopic dermatitis; CDLQI: Children’s Life Quality Index; DLQI: Dermatology Life Quality Index; DFI:
Dermatitis Family Impact; MCID: minimal clinically important difference; MCMC: Markov Chain Monte Carlo; PP: protocol
population; ISGA: Investigator's Static Global Assessment score; ITT: intent-to-treat

B.2.4.3 Participant flow in the relevant randomised controlled trials

See Figure 4, Figure 5 and Figure 6 for details of the numbers of participants eligible to
enter the trials and the participant flow throughout the trial duration.
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Figure 4: Participant Flow for AD-301 and AD-302

Assessed for eligibility
(301: n =925; 302: n = 923)

Excluded (301: n = 162; 302: n = 159)

« Insufficient % BSA or ISGA (301: n = 79; 302: n = 63)
— | « Other reason (301: n = 59; 302: n = 71)

* Voluntary withdrawal (301: n = 24; 302: n = 25)

Randomized

(301: n = 763; 302: n = 764)

v

|

Allocated to crisaborole (301: n = 507; 302: n = 514)
* Received crisaborole (301: n = 503; 302: n = 513)
« Did not receive crisaborole

(not dispensed crisaborole) (301: n=4; 302: n=1)

Allocation

|

Allocated to vehicle (301: n = 256; 302: n = 250)
« Received vehicle (301: n = 256; 302: n = 250)
« Did not receive vehicle (301: n = 0; 302: n = 0)

v

: { EEm 5
Completed study (301: n = 477; 302: n = 483)
Discontinued crisaborole (301: n = 30; 302: n = 31)
« Adverse events (301: n=7;302: n=5)
« Withdrawal by subject (301: n = 3; 302: n = 6)
« Withdrawal by parent/guardian (301: n = 12; 302: n = 14)
« Lost to follow-up (301: n = 5; 302: n = 4)
« Death (301: n = 0; 302: n = 0)
« Other (301: n=3;302: n = 2)

Completed study (301: n = 225; 302: n = 213)

Discontinued vehicle (301: n = 31; 302: n = 37)

+ Adverse events (301: n = 2; 302: n = 4)

» Withdrawal by subject (301: n = 6; 302: n = 3)

» Withdrawal by parent/guardian (301: n = 18; 302: n = 20)
* Lost to follow-up (301: n = 4; 302: n = 4)

+ Death (301: n=0; 302: n = 0)

« Other (301: n=1;302: n = 6)

v

v

Analyzed (301: n = 503; 302: n = 513)
+ Excluded from analysis

Analyzed (301: n = 256; 302: n = 250)

(not dispensed crisaborole) (301: n =4; 302: n=1)

Figure 5: Trial design for AD-301, AD-302 and AD-303

AD-301 and AD-302
Double-blind, vehicle-controlled, safety

AD-303

Long-term, open-label, single-am safety study (48 weeks)

and efficacy studies (4 weeks)
Enrollment BID treatment Enroliment 12 treatment cycles
nrofimen for 28 days nrolimen (28 days per cycle)

Crisaborole

AD-301 (N =759) oinment, 2%
NCT02118766

AD-303
Screening/Enroliment
(N=517)

Crisaborole Treatment received in

ointment, 2%

parent study
Crisaborole (n = 357)
Vehicle (n = 160)

AD-302 (N =763)
NCT02118792

On-treatment
BID treatment

Crisaborole
ointment, 2%

End of study
Patients analyzed: N = 517

Abbreviations: BID, twice daily; ISGA, Investigator’s Static Global Assessment score
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Figure 6: Participant Flow for AD-303

Enrolled (n = 517)

A

Treatment received in the parent study:
e Crisaborole (n = 357)
* Vehicle (n = 160)

Completed the long-term safety study (n = 271)

Discontinued the long-term safety study (n = 246)

* Adverse event (n =9)

¢ Withdrawal by subject (n = 23)

* Withdrawal by parent or guardian (n = 63)
¢ Lost to follow-up (n = 36)
e Death(n=0)
e Other (n=115)

B.2.5 Quality assessment of the relevant clinical effectiveness
evidence

See Section D.1 (Appendix D — Tables D20 and D21) for quality assessment of the
relevant trials in the crisaborole trial programme.

B.2.6 Clinical effectiveness results of the relevant trials

B.2.6.1 Summary of outcome measures in AD-301 and AD-302

AD-301 and AD-302 were identical in design and in total enrolled 1522 mild-to-moderate AD
subjects 2 years of age and older. All clinical trial sites were located in the United States and
the primary efficacy end point was ISGA success.(12) The vehicle ointment was formulated
with an emollient base, which is itself a treatment for AD as per NICE guidelines and clinical
practice.(24) The vehicle in the crisaborole trials was the base ointment used for crisaborole
ointment and it was a match in color, consistency, and packaging. Vehicles in different trials
are formulated with different emollient properties.(119) It is known that some vehicle
excipients, such as those used in crisaborole, have a more pronounced benefit than
previously thought, and may improve barrier function and skin appearance.
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I (120) Further discussion of

vehicle properties and a comparison of vehicle response rates across clinical trials can be
found in Appendix D.

B.2.6.1.1 Main efficacy outcomes

o ISGA Score: Proportion of subjects achieving success in ISGA

ISGA Success was defined as an ISGA score of Clear (0) or Almost Clear (1) with at least a
2-grade improvement from Baseline/Day 1. A significantly greater proportion of patients
treated with crisaborole achieved success in ISGA at day 29 compared with vehicle treated
patients in both trials, despite a strong vehicle effect (AD-301 32.8% vs 25.4%, p=0.038; AD-
302 31.4% vs 18.0%, p<0.001; Table 17 and Figure 7.

Table 17: Summary of primary efficacy results for AD-301 and AD-302 at Day 29

Outcome AD-301 AD-302
Crisaborole Vehicle Crisaborole ‘ Vehicle
Success in ISGA* at Day 29
N 503 256 513 250
Success, % 32.8 254 31.4 18.0
p-value® 0.038 - <0.001 -

®Success in ISGA was defined as ISGA of Clear or Almost Clear with at least a 2-grade improvement from Baseline/Day 1
®The p-value from a logistic regression (with Firth option) test with factors of treatment group and analysis centre
Abbreviations: AD, Atopic Dermatitis; ISGA, Investigator’s Static Global Assessment

Figure 7: Proportion of patients achieving ISGA success at Day 29

P=0.038

P <0.001
32.8

354 31.4

%07 254

18.0

% of Patients Achieving Success at Day 29
(ISGA of 0 or 1 with 2 2-grade improvement)
]
T
—_

n=503 n=256
AD-301

n=513 n=250
AD-302
B Crisaborole 1l Vehicle
Abbreviations: AD, Atopic Dermatitis; ISGA, Investigator’s Static Global Assessment
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B.2.6.1.2 Secondary and other efficacy outcomes

e ISGA Score: Proportion of subjects achieving an ISGA score of Clear (0) or
Almost Clear (1)

A significantly greater proportion of patients treated with crisaborole achieved ISGA scores
of Clear (0) or Aimost Clear (1) compared to vehicle treated patients at day 29 (AD-301
51.7% vs 40.6%, p=0.005; AD-302 48.5% vs 29.7%, p<0.001; Table 18 and Figure 8). An
additional 18.9% (AD-301) and 17.1% (AD-302) of patients treated with crisaborole, while
not achieving the primary endpoint of ISGA success, were Almost Clear at day 29. It is noted
that in order to achieve ISGA success, patients with baseline ISGA of Mild (2) had to be
completely Clear at day 29 (score of 0).

Table 18: Proportion of patients with an ISGA score of Clear or Almost Clear for AD-
301 and AD-302 at Day 29

Outcome AD-301 AD-302
Crisaborole Vehicle Crisaborole Vehicle
ISGA of Clear or Alimost Clear at Day 29
N 503 256 513 250
Success, % 51.7 40.6 48.5 29.7
p-value® 0.005 -- <0.001 --

*The p-value from a logistic regression (with Firth option) test with factors of treatment group and analysis centre.
Abbreviations: AD: atopic dermatitis; ISGA: Investigator’s Static Global Assessment; N: population number

Figure 8: Proportion of patients achieving ISGA score of Clear (0) or Almost Clear (1)
at Day 29
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Abbreviations: AD, Atopic Dermatitis; ISGA, Investigator’s Static Global Assessment

e |SGA Score: Time to Success in ISGA score

Additionally, patients treated with crisaborole achieved success in ISGA score earlier than
those treated with vehicle as demonstrated by Kaplan-Meier analysis Figure 9. The

Company evidence submission template for crisaborole for treating mild to moderate atopic
dermatitis in people aged 2 years and older

© Pfizer (2019). All rights reserved
Page 55 of 177




separation in efficacy was observable by the first on-treatment visit (day 8) and continued
throughout the treatment period (p<0.001).

Figure 9: Kaplan-Meier of pooled patients from AD-301 and AD-302 achieving success
in ISGA from baseline through Day 29
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Abbreviations: AD, Atopic Dermatitis; ISGA, Investigator’s Static Global Assessment

Success in ISGA was defined as ISGA of Clear or Almost Clear with at least a 2-grade improvement from Baseline/Day 1
The p-value was from a log-rank test. The median time to success in ISGA as a second secondary endpoint could not be
calculated, as fewer than 50% of subjects reached success in ISGA

o Impact on Pruritus

Patients rank pruritus as one of the most burdensome manifestations of AD see section
B.1.3.2. Pruritus and pruritus-induced scratching precipitates disease-escalating side effects
such as disrupted sleep, elevations in stress, increased inflammation, and increased risk of
skin infection. Patients treated with crisaborole achieved improvement in pruritus earlier than
patients treated with vehicle (pooled data, 1.37 vs 1.70 days, p = 0.001). Across all visits, a
greater proportion of patients treated with crisaborole achieved improvement in pruritus
(Figure 10).
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Figure 10: Proportion of pooled patients from AD-301 and AD-302 achieving
Pruritus at the earliest evaluation through Day 29
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Abbreviations: AD, Atopic Dermatitis; ISGA, Investigator’s Static Global Assessment
Improvement in Pruritus was defined as None or Mild with at least a 1-grade improvement from Baseline/Day 1

o Impact on disease severity

A greater proportion of patients treated with crisaborole achieved improvement in multiple
clinical signs of AD at Day 29 when compared with patients treated with vehicle (p<0.008-
0.001, Figure 11). Additionally, patients treated with crisaborole showed greater mean
reductions in severity of AD signs (p<0. 002-0.001,Figure 12).

Figure 11: Proportion of pooled patients from AD-301 and AD-302 with improvement
in AD signs at Day 29

70 -
Ex 601
E o
28 50
e
an
E"E 40
‘_.W
£5 307
22 5]
§2
;_6.5 10 4
0_

k% * %ok
[ — 1 *x k%
59 60 ' '
* %k 55 -
! ' 48 48
40 40 l I 41
I
I 30
|
P <0.001 P<0001  P<0001  P=0008  P<0.001
Erythema Exudation Excoriation Induration/ Lichenification
Papulation

B Crisaborole (n = 1016) = Vehicle (n = 506)

Company evidence submission template for crisaborole for treating mild to moderate atopic
dermatitis in people aged 2 years and older

© Pfizer (2019). All rights reserved
Page 57 of 177



Figure 12: Change in mean severity of AD signs of pooled patients from AD-301 and
AD-302 at Day 29
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o Impact on Health Related Quality of Life for Patients, Caregivers, and Family

Analyses for HRQoL are presented here based on a pooled analysis across both of the
trials.(36) In these analyses, children and adolescents treated with crisaborole aged 2-15
years showed a significantly greater improvement in HRQoL at Day 29 as measured by the
CDLQI assessment compared with patients with vehicle alone (mean change from baseline,
crisaborole: -4.6; vehicle: -3.0; p<0.001; Table 19) The CDLQI is only validated for use in
patients as young as 4 years old.(62) However, results were similar and retained
significance among the subgroup of patients aged 4-15 years (mean change from baseline,
crisaborole: - 4.5; vehicle: - 2.6; p<0.001; Table 19). The minimal clinically important
difference (MCID) is the smallest amount of change in the assessment instrument score that
would be identified as important and which would result in a change in the patient’s
management.(121-123) This may be related to reduction in symptoms or improvement in
function the patient perspective, whilst for the physician this may be related to a change in
treatment or in prognosis.(121, 122, 124, 125) The MCID for the CDLQI has been reported
as = 2.5-point change from baseline (93), whilst a longitudinal study in patients with
inflammatory skin diseases showed evidence for an MCID of 23.3 point change from
baseline for the DLQI.(124)

In children and adults aged 2-15 years, a significantly greater proportion of patients treated
with crisaborole achieved MCID at Day 29, than patients treated with vehicle (crisaborole:
61.7%; vehicle: 52.1%; p=0.003; Table 19).
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Table 19: CDLQI at Day 29

Outcome 2-15 years 4-15 years
Crisaborole Vehicle Crisaborole Vehicle
Day 29
N 750 355 614 297
Mean change from baseline -4.6 -3.0 -4.5 -2.6
in CDLQI
p-value <0.001 -- <0.001 --
Proportion achieving MCID, 61.7% 52.1% --* -
%
p-value 0.003 -- - -

Abbreviations: CDLQI: Children’s Life Quality Index; MCID: minimal clinically important difference; N: population number
Note: Because the CDLQI is only validated for use in patients as young as 4 years old, change in CDLQI score was also
assessed in the group of patients aged 4-15 years (62); the MCID for the CDLQI is > 2.5-point change from baseline

p values are versus vehicle control, pooled data from AD-301 and AD-302

*MCID estimates are not available for patients of 4-15 years of age

Patients treated with crisaborole 16 years of age and older also showed significantly greater
improvement in HRQoL as measured by DLQI despite a smaller sample size compared to
patients under the age of 16 (mean change from baseline, crisaborole: - 5.2; vehicle: - 3.5; p
= 0.015; Table 20). Additionally, a greater proportion of patients treated with crisaborole
(53.9%) achieved MCID, than patients treated with vehicle (41.5%), with borderline
significance (p=0.083; Table 20).

Table 20: DLQI at Day 29

Outcome > 16 years
Day 29 Crisaborole Vehicle
N 182 82
Mean change from baseline in DLQI -5.2 -3.5
p-value 0.015 --
Proportion achieving MCID, % 53.9% 41.5%
p-value 0.083 --

Abbreviations: DFQI: Dermatology Life Quality Index; MCID: minimal clinically important difference; N: population number
Note: the MCID for the DLQI is = 3.3-point change from baseline
p values are versus vehicle control, pooled data from AD-301 and AD-302

AD is burdensome not only for the patient with AD, but for the family as a whole, as
discussed in section B.1.3.1. The Dermatitis Family Impact (DFI) scale captures ten domains
in which AD negatively impacts the HRQoL of parents, caregivers, and families of patients 2-
17 years of age.(123) Assessment of improvement in HRQoL as measured by the DFI
showed that the parents, caregivers, and families of patients treated with crisaborole treated
patients had greater mean reduction overall at Day 29 in the impact of AD (mean change
from baseline, crisaborole: -3.7; vehicle: -2.7; p=0.003; Table 21).

Table 21: DFI at Day 29

DFI at Day 29 Crisaborole Vehicle
N 811 377
Mean change from baseline in DFI -3.7 -2.7

p-value 0.003 --
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Abbreviations: DFI: Dermatitis Family Impact, N: population number
p values are versus vehicle control, pooled data from AD-301 and AD-302

HRQoL score severity bands provide clinical interpretation of CDLQI and DLQI scores.(126,
127) Severity bands range from “no effect” to “extremely large effect.” At baseline, most
children and adolescents had a “moderate effect” or higher of AD on HRQoL (crisaborole:
62.5%; vehicle 58.6%; p=0.1769). In total, 75.5% of patients treated with patients treated
with crisaborole reported that their AD had “small effect” to “no effect” (Figure 13) by day 29,
This improvement in HRQoL was significantly greater in patients treated with crisaborole
when compared with patients treated with vehicle (p=0.0002; Figure 13). Similar trends
were seen for patients 16 years of age and older: most reported that AD had a “moderate
effect” or worse on HRQoL at baseline (crisaborole: 68.8%; vehicle: 64.1%; p=0.4030).
Additionally, a greater proportion of patients treated with crisaborole reported that AD had a
“small effect” to “no effect” than patients treated with vehicle at day 29 (crisaborole: 71.8%;
vehicle 65.5%; p=0.1400; Figure 15). Crisaborole treatment reduced the impact of AD on
the majority of treated patients and to a greater degree than vehicle treatment.

Examination of specific HRQoL domains revealed that children and adolescents treated with
crisaborole experienced less impact of AD-related itching/scratching and painful/sore when
compared with patients treated with vehicle (p<0.001). Additionally, children and adolescents
treated with crisaborole experienced less impact on HRQoL related to feelings of
embarrassment and self-consciousness (p=0.011), playing (p=0.010), holiday time
(p=0.039), sleep (p=0.001), and the burden of treatment (p=0.001) when compared with
patients treated with vehicle. Patients 16 years of age and older treated with crisaborole
ointment reported similar improvements in HRQoL domains including less impact of
itching/scratching and painful/sore (p=0.001), embarrassment and self-consciousness
(p=0.024), and sexual difficulties between partners (p=0.017) when compared with patients
treated with vehicle. Finally, parents/caregivers of children and adolescents treated with
crisaborole experienced greater improvement in sleep (p=0.015), time shopping (p=0.026),
and expenditure (p=0.042) than parents of patients treated with vehicle. Collectively, these
data demonstrate the superior efficacy of crisaborole in reducing the impact of the most
burdensome manifestations of AD on HRQoL when compared with vehicle.

Company evidence submission template for crisaborole for treating mild to moderate atopic
dermatitis in people aged 2 years and older

© Pfizer (2019). All rights reserved
Page 60 of 177



Figure 13: Baseline and Day 29 severity bands for CDLQI
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Figure 14: CDLQI Item-Specific Responses
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Figure 15: Baseline and Day 29 severity bands for DLQI
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Figure 16: DLQI Item-Specific Responses
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Figure 17: DFI Item-Specific Responses
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o EQ-5D Mapping from the CDLQI and the DLQI

Generic HRQoL questionnaires assess health in the broadest sense and are applicable
across a range of conditions. This generalisability enables comparisons within and between
populations, health conditions and treatments. The EuroQol five-dimensional (EQ-5D)
questionnaire is the preferred HRQoL questionnaire for UK NICE submissions, however, the
EQ-5D was not assessed in the crisaborole trials. A post-hoc mapping of DLQI and CDLQI
onto the EQ-5D-3L was performed to assess EQ-5D index utility scores at day 29, stratified
by ISGA severity (Table 22).(128) Further details regarding the mapping algorithm and the
EQ-5D index values used to inform the economic model are listed in Section B.3.4. It is
noted that that the HRQoL benefit associated with treatment is assumed to be
captured in the ISGA response and is not captured independently in EQ-5D
estimates used to populate the economic analysis.

Table 22: EQ-5D Index values mapped from ISGA

EQ-5D Index Values

‘ N ‘ Mean 95% CI of Mean

ISGA at Day 29

Age > 16
Clear/ Almost Clear (0/1)
Mild (2)
Moderate (3)
Severe (4)

Age 2to < 16
Clear/ Almost Clear (0/1)
Mild (2)
Moderate (3)
Severe (4)

Combined Ages
Clear/ Almost Clear (0/1)
Mild (2)
Moderate (3)
Severe (4)

Note: the HRQoL benefit associated with treatment is assumed to be captured in the ISGA response and is not captured
independently.
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Abbreviations: Cl=confidence interval; EQ-5D= EuroQol five-dimensional; ISGA=Investigator’s Static Global Assessment

B.2.6.2 Summary of outcome measures in AD-303

Patients eligible for the long-term extension study had completed AD-301 or AD-302 without
experiencing a crisaborole treatment-related AE or a serious AE. The LTE was a safety
study and was not designed to assess efficacy. The study duration was 48 weeks broken
into treatment periods of 28 days in duration. Patient’s global disease severity, as measured
by ISGA, was assessed at the beginning of every 28-day cycle. Patients with an ISGA score
of 2 or greater then entered an on-treatment period and were instructed to apply crisaborole
twice daily for the duration of the treatment period. Patients with an ISGA score of mild (0 or
1) entered an off-treatment period for the next 28 days. Investigators discontinued treatment
with crisaborole for any subject who experienced no improvement in ISGA after three
consecutive cycles of treatment. A total of 12 on-treatment periods were possible. Safety
outcomes from the long-term extension study are detailed in Section B.2.10.3.

B.2.6.2.1 Main efficacy outcome

e Subsequent therapy use

Subsequent therapy was defined as the need for concomitant nonconcurrent use of low- to
mid-potency TCS or TCI. Most patients (77.8%) did not require subsequent therapy
throughout the long-term study and an average of 150 treatment days preceded rescue
therapy for those who needed it. The mean number of days on subsequent therapy was 21.4
for TCS (n = 155) and 24.2 for TCI (n = 6). Subsequent therapy was required in 22.4% of
those 2-11 years of age; 26.0% of those 12-17 years of age, and 12.7% of those 18 years of
age and older. The majority of patients (79.1%) resumed treatment with crisaborole and
75.7% of those receiving subsequent therapy remained in the study until week 48 or study
closure.

B.2.6.2.2 Secondary outcome

o Treatment exposure

The study population underwent an average of 6.2 on-treatment periods (a treatment period
was defined as 28 days), including the pivotal trial. The mean number of drug applications
was similar across age groups (347.7-348.9) as was the mean amount of drug applied per
application (2.10-2.40 grams). Finally, the mean amount of crisaborole applied per month
per patient was 133 grams (Table 23).

Table 23: Treatment exposure in AD-303

Total
2-11 years 12-17 years > 18 years -
Cohort N = 308 N = 146 N = 63 patients
=517
Applications, n
Patients 304 146 60 510
Mean 349.0 349.4 347.7 348.9
SD 179.57 193.21 180.33 183.30
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Total amount of drug used
Patients, n 308 146 63 517
Mean, g 793.46 791.13 528.32 760.49
SD, g 1039.62 1052.15 722.22 1012.07
Amount of drug used per
application 304 146 60 510
patients, n 2.40 2.29 2.10 2.34
Sh o 9 2.50 2.38 3.20 2.55
. 9
On-treatment periods, n
Patients 308 146 63 517
Mean 6.2 6.3 5.9 6.2
SD 3.14 3.35 3.12 3.20
Duration of on-treatment
p‘gwds . 1903 921 370 3194
n-treatment periods, n 284 283 286 28.4
Noon, days 5.83 6.52 6.40 6.10
, days

Abbreviations: n: population number; g: grams; SD: standard deviation

B.2.7  Subgroup analysis

A summary of the results for the subgroup analysis is provided in Appendix E. Post-hoc
subgroup analyses were performed for age, baseline severity, and prior AD treatment.
These subgroups align with clinical guidelines which recommend a stepped approach
depending upon the patient’s age, disease severity, and treatment history. A post-hoc
subgroup analysis was also performed for partial response, defined as a one-point decrease
in severity. Data on patient demographics in these subgroups is presented in Section
B.2.3.3.

Data for the trials identified through the systematic literature review are presented in
Appendix E.

B.2.7.1 Efficacy Outcomes

e Stratification by Age and Baseline Severity

A statistically significant greater proportion of patients treated with crisaborole treated
patients achieved success in ISGA across children with moderate AD compared to those
treated with vehicle. Moreover, a greater proportion of patients treated with crisaborole
children with mild or moderate AD achieved an ISGA score of clear (0) or almost clear (1)
(Table 24).
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Table 24: ISGA 0/1 Rates at 29 Days Per Treatment Arm Results for Adult and Child Subgroup RCT Data

Trial number Total No. Patients/ % ISGA 0-1

(Acronym) Arm Adults | Children (age groups in years)

AD-301 and AD-302

2-<7- 335/47.3%
o oree 142/47.8% T ts: 247760.05% poet:
Vehicle 67/41.4% 17 2<<1 125:1 f; ﬁ’; f;/f,’/;

Abbreviations: ISGA=Investigator’s Static Global Assessment, NR=not reported, RCT=randomised controlled trial
Note: All values and percentages are rounded to the nearest whole number.

Table 25: ISGA Rates at 29 Days Per Treatment Arm Results for Mild and Moderate Subgroup RCT Data

Trial Total No. Patients/ % ISGA 0-1
Mild Children Mild Adults Moderate Moderate
number Arm Mild (All) (age groups in Moderate Children (age Adults
(Acronym) (All) ;
years) groups in years)
AD 301,
2016
- N - I
Crisaborole
2%
N -
Vehicle
N | -
AD 302,
2016
croaborore | T m__
2%
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Trial Total No. Patients/ % ISGA 0-1
number Arm Mild Children Mild Adults Moderate Moderate Moderate
Mild (All) (age groups in Children (age Adults
(Acronym) (All) .
ears roups in years
Vehicle

Abbreviations: ISGA=Investigator’'s Static Global Assessment, NR=not reported, RCT=randomised controlled trial
Note: All values and percentages are rounded to the nearest whole number
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e Stratification by Prior AD Treatment Use

In the crisaborole trials, nearly half of patients (42.5%) received prior treatment for their AD.

Table 26: Proportion of patients with an ISGA score of Clear or Almost Clear for AD-

301 and AD-302 at Day 29 Stratified by Prior Use of AD Treatment
Outcome Achievement of Clear or Almost Clear ISGA score at Day 29
Prior Use of AD Treatment Treatment Naive
Crisaborole Vehicle Crisaborole Vehicle

=

Success, %
p-value

e Partial Response

Post-hoc analyses were conducted to examine a partial response to treatment, defined as at
least a one-point improvement in ISGA score.

Table 27: Proportion of patients who achieved a partial response in ISGA score at Day

29
Outcome At least One-Point Improvement in ISGA score at Day 29
Crisaborole Vehicle
N ||
Success, % |
Failure, % [ .
p-value - i

Abbreviations: ISGA: Investigator’s Static Global Assessment; N: population number
p values are versus vehicle control, pooled data from AD-301 and AD-302

o Stratification by Treatable % BSA

Since ISGA only assesses the clinical signs of AD and does not account for %BSA, a post-
hoc analysis was conducted to evaluate the change from baseline in %BSA across the same
age and %BSA subgroup (Table 28).(129)
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Table 28: Least-Square Mean Change from Baseline Treatable %BSA at Day 29 by Age
Category and Baseline %BSA

BSA 0.1-<16% BSA 16-<40% BSA>40%
Ade Crisaborole Vehicle Crisaborole Vehicle Crisaborole Vehicle
Age N N N N N N
(LS Mean) (LS Mean) (LS Mean) (LS Mean) (LS Mean) (LS Mean)

* S | S B N B
years
7-11

] I B N
years ]
212
yoors m m N N N |

I B

Abbreviations: BSA: Body Surface Area; N: population number; LS: Least-Square
Note: pooled data from AD-301 and AD-302

B.2.8 Indirect and mixed treatment comparisons

Full details of the methodology for the network meta-analysis (NMA) and unanchored
matching adjusted indirect comparison (MAIC) are presented in Appendix D.

B.2.8.1 Objective of the indirect comparison

The objective of the indirect comparison was to compare Staquis™ (crisaborole 2%) with
TCS, tacrolimus 0.1%, tacrolimus 0.03%, and pimecrolimus 1% in mild-to-moderate AD in
patients aged 2 years of age or older using all relevant RCTs identified by the SLR described
in Section B.2.1. No RCTs on TCS met the inclusion criteria of the SLR so only
comparisons with TCls could be conducted.

B.2.8.2 Selection of key outcome

The key outcome considered was ISGA/IGA 0/1. This outcome was selected as the key
outcome for the NMA rather than ISGA success (the primary outcome in the crisaborole
studies) because ISGA success was not consistently reported in comparator RCTs and
could not be analysed appropriately (Table 29). The majority of RCTs on comparators also
reported either ISGA 0/1 or IGA 0/1 and furthermore, this endpoint was consistent with the
endpoint to be considered in the economic analysis. The pooling of ISGA and IGA outcomes
is consistent with earlier NMA and meta-analysis in atopic dermatitis that merge physician
global assessments and with clinical expert opinion, which judged that ISGA 0/1 and IGA
0/1 were sufficiently similar to analyse together.(34, 130) Furthermore, only one other RCT
reported ISGA 0/1 (Levy 2005 comparing tacrolimus 0.03% to vehicle) so without merging
IGA 0/1 with ISGA 0/1 indirect comparison with pimecrolimus 1% or tacrolimus 0.1% would
not be possible.(131) We took the decision not to merge ISGA/IGA 0/1 with the PGE=90%
outcome as PGE is a dynamic assessment relative to baseline by the physician whereas the
ISGA is static and the physician investigator does not compare the disease state with
baseline but only evaluates patient condition at that moment in time.
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B.2.8.3 Differences in vehicle across RCTs in mild to moderate AD

The reference treatment for an indirect comparison is typically an accepted standard of care
therapy (or placebo), to which several other relevant treatments have been compared. In
AD, most trials have compared the intervention of interest to vehicle. One obstacle to
conducting any indirect comparison in mild to moderate AD is that vehicles used as controls
in published trials must be assumed comparable to each other. Vehicles across trials are
formulated with different excipients, with and without emollient or moisturizing properties.
These differences across trials lead to substantial differences in response, which can bias an
NMA that uses vehicle as an anchor to compare crisaborole, tacrolimus, and pimecrolimus.
In particular, a relatively high rate of vehicle response was observed in the pivotal trials for
crisaborole with regard to the primary

I may reflect older trials where

vehicle compounds could be irritating and induce dermatitis.(133) It is known that some
vehicle excipients, such as those used in the crisaborole trials, have a more pronounced
benefit than previously thought, and may improve barrier function and skin appearance;
thus, vehicle cannot be considered a placebo.(120) Taken together, these differences in
vehicle properties would make the relative benefits of the active therapies in older trials
appear artificially high.(133) Differences in vehicle composition and response across RCTs
are presented in Appendix D. Our base case NMA on ISGA/IGA 0/1 up to 6 weeks followed
the recommended approach of the NICE Decision Support Unit (DSU).(134) Merging ISGA
0/1 and IGA 0/1 was consistent with earlier NMA and meta-analysis in atopic dermatitis that
merged other physician global assessments.(34, 130) Although we included vehicle
response meta-regression in the NMA to account for vehicle differences across trials, these
aggregate data methods are not expected to fully adjust for potential bias. Following the
recommendation of NICE DSU TSD 18, therefore, we used individual patient data (IPD) from
the crisaborole trials to conduct an unanchored MAIC on ISGA/IGA 0/1 with details in
Section B.2.9.7.(135)

B.2.8.4 Evidence networks for NMA

Head-to-head RCTs between all comparators with license/approval in all or some of mild to
moderate AD in children and adults (namely TCS, pimecrolimus 1%, tacrolimus 0.03%, and
tacrolimus 1%) have not been conducted; therefore, an NMA was undertaken to estimate the
relative efficacy and safety between these treatments. NMA can provide comparative
measures of effect (e.g. hazard ratios, odds ratios versus a reference treatment), for all
relevant comparators in the absence of direct evidence and is especially suitable when there
are multi-arm trials included within networks. Use of an NMA in preference to pairwise meta-
analysis allowed for the inclusion of all available and relevant evidence and allowed for more
precise treatment effects to be calculated. The results from the NMA feed into the economic
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model described in Section B.3, evaluating the cost-effectiveness of crisaborole against
relevant comparators. We have aligned our analysis with the methods described in the NICE
DSU technical support documents.(134, 136-138). The key efficacy outcome we explored
was ISGA 0/1, the proportion of patients achieved ISGA scores of clear (0) or almost clear
(1). RCTs included in the efficacy analyses are summarised in Table 29. A cross-check of
the studies identified by the SLR but excluded from the NMA is provided in Table 31. To
enable an assumption of constant treatment effects over time (constant hazard ratios or
proportional hazards), we included only studies reporting greater than 7 days and up to 8
weeks follow-up in the NMA. This restriction excluded the 24-week Meurer 2004 RCT
(pimecrolimus 1% versus vehicle) and the 7-day Fowler 2007 and Kauffman 2006 RCTs
(both pimecrolimus 1% versus vehicle) from all analyses.(139-141). All remaining RCTs had
durations between 4 weeks and 43 days (Table 29). In addition to the pivotal AD-301 and
AD-302 studies on crisaborole, RCTs on pimecrolimus 1%, tacrolimus 0.1%, tacrolimus
0.03%, were included in the network. No RCTs evaluating TCS were identified by the SLR
so this treatment option was not included in the NMA. A full comparison of baseline
characteristics is presented in Table D13 while a comparison of ISGA/IGA success
definitions is provided in Table 30. We note from the latter table that ISGA/IGA success was
not consistently defined across the available studies. Studies on pimecrolimus 1%,
tacrolimus 0.1% and tacrolimus 0.03% (Eichenfield 2002, Abramovits 2008, Paller 2005)
used IGA or investigators global atopic dermatitis assessment (IGADA) 0/1 with an
improvement of 1 or more points on IGA or IGADA, a weaker condition of success than the
2-grade improvement required in AD-301 and AD-302.(42, 45, 47)

Similarity and differences in baseline characteristics are discussed below. These differences
can be accounted for by either random treatment effects models which allow treatment
effects to vary across RCTs, covariate specific meta-regressions which adjust treatment
effects for differences between RCTs, or baseline/vehicle response regressions which adjust
for multiple characteristics at once through their impact on vehicle response; these
approaches are discussed in the modelling methods section. The NMA models assumed
constant treatment effects (proportional hazards assumption) but include an offset
adjustment for follow-up, to account for differences in the follow-up period which ranged
between 4 and 6 weeks. Subgroup analyses in mild, moderate, children, adult, mild-children,
moderate-children, and moderate-adult are described in a later section, accounting for the
most important differences identified between studies below.

Table 29: Summary of the trials used to carry out the efficacy NMA (primary outcome
ISGA/IGA 0/1, secondary outcome ISGA/IGA Success)
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AD 302 Yes | Yes Yes Yes 29 days
Chapman et Yes Yes Yes 46 weeks
al. 2005

Eichenfield et | Yes Yes Yes Yes 29 days
al. 2002

Kempers et Yes Yes Yes 29 days
al. 2004

Levy et al. Yes Yes Yes 4 weeks
2005

Abramovits et Yes Yes Yes Yes 6 weeks
al. 2008

Paller et al. Yes Yes Yes Yes 6 weeks
2005

Schachneret | Yes Yes Yes 4 weeks
al. 2005

Table 30: Definitions of “IGA/ISGA success” used in RCTs for NMA*

Study Global assessment Definition of IGA/ISGA
success

Abramovits et al. 2008 IGADA IGADA 0/1 with 1 or more
grades of improvement

Eichenfield et al. 2002 IGA IGA 0/1 with improvement of 1
or more IGA scores

Paller et al. 2005 IGADA IGADA 0/1 with 1 point or more
improvement

AD301/302 2016 ISGA At least 2 grade improvement

*IGA=Investigators global assessment, ISGA=Investigators static global assessment, IGADA=Investigator global
atopic dermatitis assessment

Summary of Trials and Overview of Heterogeneity

Eichenfield 2002 compared pimecrolimus 1% to vehicle, reported the IGA 0/1 outcome and
had similar baseline characteristics (age, proportion male, % BSA, and proportion
Caucasian) to the AD-301 and AD-302 studies.(12, 47) Proportions mild and moderate AD in
Eichenfield 2002 were similar and only ~10% of patients on both arms of this RCT were in
the severe or very severe categories.(47) Kempers 2004 compared pimecrolimus 1% to
tacrolimus 0.03%, reported the IGA 0/1 outcome, and had similar reported baseline
characteristics (age, proportion male, proportion Caucasian) to AD-301 and AD-302.(12, 44)
However, apart from one patient classified as severe, Kempers 2004 was exclusively in
moderate AD; we excluded this study from subgroup analyses in mild AD.(44) Levy 2005
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compared tacrolimus 0.03% to vehicle and reported the ISGA 0/1 outcome.(131) There was
limited information on baseline characteristics but the study was restricted to adult (=18
years old) patients and the overall (both arms) proportion mild or moderate AD was 88.7%;
we therefore excluded Levy 2005 from subgroup analyses in children.(131)

The Chapman 2005 publication described two trials comparing tacrolimus 0.03% to vehicle,
and reporting IGA 0/1; one was in adults (16+) and one was in children (2-15) (142) (46).
Full results at 4-weeks for the children trial were provided in the Schachner 2005 publication
(46). Results at 6-weeks were provided for the adult trial in the Chapman 2005 publication
(142). Both trials had similar reported baseline characteristics (proportion male, and
proportion Caucasian).(142) The % BSA at baseline across both studies in Chapman 2005
(11.0% on tacrolimus 0.03% and 11.2% on vehicle) was only somewhat lower than in AD-
301 and AD-302 (means in range 17.7-18.8%).(12, 142). Conversely, the adult trial in
Chapman 2005 had a median age of 38.5 years on tacrolimus 0.03% and 37.5 years on
vehicle; we therefore excluded it in a sensitivity analysis.

Abramovits 2008 compared tacrolimus 0.1% to pimecrolimus 1%, reported the IGADA 0/1
outcome, and was similar on some reported baseline characteristics (proportion male,
proportion Caucasian, % BSA) to AD-301 and AD-302.(12, 42) However, the mean age was
39.9 years on tacrolimus 0.1% and 38.3 years on pimecrolimus 1% and was exclusively on
patients 216 years old; we therefore include Abramovits 2008 in an adult only subgroup
analyses and exclude from child only analyses.(42) We also exclude from a sensitivity
analysis removing the Chapman 2005 adult study due to higher aged populations.
Abramovits 2008 was exclusively in moderate AD and thus contributes to the moderate AD
subgroup analyses.(42) Paller 2005 compared tacrolimus 0.03% to pimecrolimus 1%,
reported IGADA 0/1, and had comparable baseline

The three RCTs Hoeger 2009, Murrell 2007, and Hordinsky 2010 comparing pimecrolimus
1% to vehicle were excluded on the basis that they were restricted to facial AD; this
restriction is expected to modify the treatment effect of pimecrolimus 1% and is consistent
with the populations considered in other included studies and crisaborole trial data which
were not in body specific sites (143-145) In addition, in Murrell 2007 over 80% of patients
had been exposed to TCS on the face in the month prior to study commencement while in
Hoeger 2009 80.5% of patients were considered TCS dependent.(144, 146) These are
substantially higher than the average of 37.6% with prior TCS treatment in AD-301 and AD-
302.(12) Although Hoeger 2009 was in patients aged 2-11, the mean age on pimecrolimus
1% in Murrell 2007 was 32 years and on vehicle was 28 years, while in Hordinsky 2010 the
mean age was 43.9 years on pimecrolimus 1% and 44.1 on vehicle.(144, 146). These
differences combined indicated that inclusion of these studies in the base case NMA would
potentially bias efficacy estimates so they have been omitted.

Two RCTs (Fowler 2007, Kauffman 2006) comparing pimecrolimus 1% to vehicle and
reporting IGA were excluded as their follow-up was only 7 days.(140, 141) Although our
NMA model can adjust for different follow-up times using an offset, an assumption of
constant treatment effects (hazard ratios) must be made for the treatment duration.(140,
141) It is difficult to justify the assumption that hazard ratios are the same after 7 days as

after 4, 6, or 14 weeks. Similarly, Meurer 2004 comparing pimecrolimus 1% to vehicle was
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excluded as its follow-up was 24 weeks; thus it is difficult to justify an assumption that
treatment effects are constant going from 4, 6, or 14 weeks to 24 weeks.(139)

We excluded one RCT (Boguniewicz 1998 comparing vehicle, tacrolimus 0.1%, and
tacrolimus 0.03%) that used the PGE=90% scale as we decided against merging with the
IGA/ISGA 0/1 outcome. This decision against merging was supported by a systematic
review of investigator’s global assessments in atopic dermatitis using all published
randomised controlled trials of AD treatments in the Global Resource of Eczema Trials
database (2000-2014) which excluded PGE (147). Their reasoning was that “a global
assessment was defined as an overall evaluation of AD severity using an ordinal scale or an
ordered categorical variable (e.g., clear, almost clear) that was scored using points by an
investigator or a physician. We excluded scales that were extrapolated from calculated
continuous scales such as the Eczema Area and Severity Index.” Furthermore, PGE is a
dynamic assessment relative to baseline by the physician whereas the ISGA is static and the
physician investigator does not compare the disease state with baseline but only evaluates
where he/she sees at that moment in time.

With the above inclusions and exclusions, the evidence network for ISGA 0/1 is presented in
Figure 15. We see that crisaborole 2% can be indirectly compared with pimecrolimus 1%,
tacrolimus 0.03%, and tacrolimus 0.1% on both outcomes.

Table 31: Summary of inclusion and exclusion of RCTs identified by the SLR in the
NMA

Trial Name

Clinical Trial No Included in NMA, with reason for exclusion

Abramovits, 2008 Yes
AD 301
Yes
NCT02118766
AD 302
Yes
NCT02118792
Yes, but only in overall withdrawals and
Boguniewicz, 1998 withdrawals due to AE. Not in ISGA/IGA 0/1
analysis as ISGA or IGA not repored
Chapman, 2005 Yes
Eichenfield, 2002 Yes
Fowler, 2007 No, only 7 day follow-up
Hanifin, 2016

No, OPA-15406 not licensed
NCT02068352
Hoeger, 2009

No, population was facial AD only.

NCT00130364

Hordinsky, 2010 No, population was facial AD only.

Kaufmann, 2006 No, only 7 day follow-up

Kempers, 2004 Yes

Levy, 2005 Yes

Meurer, 2004 No, follow-up of 24 weeks was beyond 8 week
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Trial Name

Clinical Trial No Included in NMA, with reason for exclusion

maximum for NMA.

Murrell, 2007 No, population was facial AD only.
Paller, 2005 Yes

Schachner, 2005 Yes

Sears, 1997 No, no useable outcomes.

Wahn, 2002 No, no useable outcomes.

Figure 18: Evidence network for ISGA/IGA 0/1 up to 6 weeks

B.2.8.5 Models and model selection for NMA

Full details of the modelling methods are provided in appendix D. The ISGA/IGA 0/1 primary
outcome is a binary outcome, which has either been achieved or not achieved by end of
RCT follow-up, but available RCTs vary in follow-up (Table 29). In line with the NICE TSD
DSU 2, we therefore adopt a binomial likelihood and complementary log-log (cloglog) link
function with offset for follow-up time for this outcome.(134) Pruritus 0/1 and all safety
outcomes are similarly binary outcomes reported by RCTs varying in follow-up so the
binomial likelihood cloglog with time offset has been adopted for all outcomes. Both fixed
(common) and random (exchangeable) treatment effects across trials are considered.

Pimecrolimus and tacrolimus are both TClIs with the same method of action, hence, their
treatment effects are potentially related to each other. We therefore considered treatment
class effect models as described in Owens 2015; although these methods are recommended
for covariate effects by the NICE DSU TSD 3 they have been used in previous technology
appraisals in, for example, the TA445 AG on certolizumab pegol and secukinumab for
psoriatic arthritis.(136, 148, 149) The expectation that TCls have related effects gives prior
preference for some form of class effect model. We have explored both fixed and random
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class effect models, as described in Appendix D. Fixed class effects assume all treatments
in the same class have the same effect while random class effects assume they are
exchangeable. Fixed class effects would assume that pimecrolimus 1%, tacrolimus 0.03%,
and tacrolimus 0.1% all have the same treatment effect, which is unlikely to be clinically
plausible. Our prior preference was therefore random class effects, and we would only opt
for fixed or no class effects only if they were strongly favoured by model assessment
statistics (described below).

We have explored meta-regression on vehicle response due to the differences in vehicle
response discussed in Appendix D and due to heterogeneity in the time, setting, and design
of the included RCTs as recommended by NICE DSU TSD 3. This gives a total of 12
possible models based on assumptions on fixed versus random treatment effects, no class
versus fixed class versus random class effects, and with and without vehicle response
regression. We explored the total residual deviance in comparison to the number of data
points in the network as well as the deviance information criterion (DIC) to compare models
statistically; these were our primary model assessment statistics. In the base case and any
networks where loops of trials were present, evidence of inconsistency was assessed using
both independent means tests and node-splitting, in line with NICE DSU TSD 4.(137)

The comparison of deviance and DIC are presented in Table 32. The deviance and DIC
evidence does not strongly favour fixed class effects or no class effects and due to their
clinical implausibility, random class effects are selected. This gives a final selection of the
fixed treatment effect, random class effect, vehicle response adjusted (FE-RCE-VR) model.
The total residual deviance of this model (15.73) is below the number of datapoints (18),
indicating good fit of the model to the data. The independent means inconsistency model for
FE-RCE-VR did not indicate evidence of inconsistency as the DIC and residual deviance
were higher than that the consistency FE-RCE-VR model (Table 32).To maintain uniformity
of approach across outcomes the FE-RCE-VR model is preferred for all safety outcomes
and in subgroup and sensitivity analyses. However, in cases where the FE-RCE-VR model
did not converge a simple fixed or random treatment effect model with no class effect or
vehicle response regression was used, with selection based on DIC or residual deviance.

As described in Appendix D, we use the Bayesian OpenBUGS Markov Chain Monte Carlo
(MCMC) software to perform our NMAs. We used 50,000 MCMC iterations, with thin=10, for
burn-in and 50,000 iterations for posterior sampling. When using binomial-cloglog we
estimated hazard ratios of events (e.g. ISGA/IGA 0/1) comparing crisaborole to all
treatments included in the evidence networks; when using binomial-logit in sensitivity
analyses we estimated odds ratios of events. When interpreting hazard ratio estimates, we
refer to treatments as having greater or lower hazards of events, whether the event in
question is ‘good’ (e.g. ISGA/IGA 0/GA) or ‘bad’ (e.g. withdrawal due to adverse event). Due
to skew of the hazard ratios and odds ratios, point estimates are the medians of the MCMC
samples. We provide 95% credible intervals (Crl) which consist of the lower 2.5 and upper
97.5" percentiles of the MCMC samples. Bayesian probabilities that crisaborole is best (e.g.
highest ISGA/IGA 0/1 or lowest adverse events) are the proportion of MCMC samples for
which the hazard ratio or odds ratio was greater than 1 (if events are ‘good’) or less than 1
(if events are ‘bad’); these are labelled ‘p-best’. Probabilities that each treatment is 1%, 2",
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3" ... ranked are also generated and plotted for each treatment; such plots are called
rankograms. Mean rank for each treatment are the final summary statistic.

Node splitting was used to test for inconsistency on specific loops.(137) These split the
evidence networks into ‘direct’ and ‘indirect’ components and estimate hazard ratios
restricting to these components. Differences between the hazard ratios suggest
inconsistency. Direct evidence on each contrast would be limited to one or two RCTs,
making it impossible to fit class effects or use vehicle response regression. Node splitting
therefore used a simplified model with fixed treatment effects, a binomial likelihood, and a
cloglog link function with an assumed offset of 4 weeks. To maintain a fair comparison
between direct and indirect evidence, the same simplified model was employed. We used
the mtc.nodesplit function of the GeMTC package in the R statistical software (150, 151) to
conduct node splitting. The ‘network’ estimate is taken from the FE-RCE-VR model for
ISGA/IGA 0/1 base case. This has the disadvantage that any identified inconsistency may
be explained by differences in baseline risk between the direct and indirect evidence. The
global independent means test for inconsistency, which does include baseline risk
adjustment and results of which are presented in Table 32, is therefore a more reliable
assessment for our networks.
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Table 32: Comparison of model fit statistics for ISGA/IGA 0/1. Number of data points
18

Model SD Totresdev DIC
Across studies | Across Vehicle response
fixed or treatment class | regression
random (vehicle, TCI,
treatment PDE4
effect inhibitors)

effect
Random No class effect No 0.27 (0.02 - | 17.87 129.2
treatment effect 0.80)
Random Fixed class effect | No 0.24 (0.02- | 18.3 128.6
treatment effect 0.62)
Random Random class No 0.24 (0.02- | 17.88 128.8
treatment effect | effect 0.67)
Fixed treatment | No class effect No 21.38 129.7
effect
Fixed treatment | Fixed class effect | No 23.86 130.2
effect
Fixed treatment | Random class No 21.64 129.8
effect effect
Random No class effect Adjusted for 0.12 (0.004 | 15.94 126.4
treatment effect vehicle response —0.45)
Random Fixed class effect | Adjusted for 0.15(0.004 | 18.58 128.5
treatment effect vehicle response —0.50)
Random Random class Adjusted for 0.11 (0.005 | 16.05 126.4
treatment effect | effect vehicle response —0.39)
Fixed treatment | No class effect Adjusted for 15.55 124.7
effect vehicle response
Fixed treatment | Fixed class effect | Adjusted for 20.26 127.5
effect vehicle response
Fixed Random class Adjusted for 15.73 124.8
treatment effect vehicle response
effect
FE 16.76 126.7
inconsistency —
random class
effects —
adjusted for
baseline risk

B.2.8.6 Baseline natural history model

The base case NMA on the key outcome of ISGA/IGA 0/1, as well as any secondary
analyses that make use of vehicle response regression. This regression requires centering
at some level of baseline risk (i.e. log hazard of response on vehicle) which will impact the
hazard ratios of each treatment relative to vehicle but not to each other. We center baseline
risk at the mean, on cloglog scale, on vehicle arms. This mean is estimated using a baseline
natural history model to meta-analyse vehicle results across RCTs as described in NICE
DSU TSD 5. (138) (DSU 5) The model uses a binomial likelihood with cloglog link and offset
for log follow-up time, consistent with the model of the NMA.
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Table 33:Estimated baseline log hazard ratio (i.e. on vehicle) for ISGA/IGA 0/1 base
case and subgroups, and for safety outcomes

Mean Log
M Log proportio | hazard
M 95% Crl €a | hazar | n ratio
ean (95% Crl) :ge d ratio | moderate | proportio
age disease n
(%) moderate
0.11 (-
15.0 | 0.15, 0.02 (-
ISGA/IGA 0/1 base case 1.21(0.42, 1.97) 6 0.38) 51.02 0.06, 0.09)

|
i

!l
|

B.2.8.7 [JResults of the NMA

The estimated hazard ratios of ISGA/IGA 0/1, with 95% Crl, on crisaborole compared to all
included treatments is presented in Figure 16. Bayesian probabilities that crisaborole are
superior (P-best) are also provided. Recall that these are generated using the FE-RCE-VR
model which adjusts for vehicle response in trials and assumes random class effects on
TCls (pimecrolimus 1%, tacrolimus 0.03%, and tacrolimus 0.1%). Cross tables of pairwise
hazard ratios comparing all treatments are provided in Table 34. Rankograms for all
treatments are provided in Figure 17 and Table 35, with mean rank in Table

)
o
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.|
IFigure 19: Forest plot of NMA estimated hazard ratios (95% Crl) with P-best
(probability crisaborole superior) of ISGA/IGA 0/1 of comparators versus crisaborole.

Table 34: Pairwise hazard ratios (95% Crl) on ISGA/IGA 0/1 estimated by NMA.

Vehicle

Tacrolimus
0.03%

Tacrolimus 0.1%

Pimecrolimus 1%

B
T
é A Crisaborole

Figure 20: Rankograms: Probability of each treatment occupying each rank on
ISGA/IGA 0/1 estimated by NMA
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Table 35: Ranking probabilities on ISGA/IGA 0/1 estimated by NMA.

Rank Vehicle tacrolimus tacrolimus | pimecrolimus | Crisaborole
0.03% 0.1% 1% 2%
1 | | | | |
2 | | | | |
3 | | | | I
4 | | | | |
5 | | | | I
Table 36: Mean rank on ISGA/IGA 0/1 estimated by NMA.
Treatment Mean rank
Vehicle [ |
tacrolimus 0.03% [ |
tacrolimus 0.1% [ |
pimecrolimus 1% [
Crisaborole 2% [ |

Figure 21: Node splitting test for inconsistency in the ISGA/IGA 0/1 base case analysis
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B.2.8.7.1 Exploring heterogeneity through network meta-regression

Effect modifiers are variables that change treatment response; imbalance in effect modifiers
across RCTs in an NMA can bias treatment effect. Our base case model (FE-RCE-VR)
included vehicle response regression to account for heterogeneity in effect modifiers,
represented by their impact as prognostic variables on vehicle response, across RCTs (152).
To explore the impact of heterogeneity in specific potential effect modifiers, network meta-
regressions on individual characteristics were conducted. Results are presented in Table 37.
These are aligned with the FE-RCE-VR model adopted for ISGA/IGA 0/1 but replace the
vehicle response regression with regression on each of the covariates. The limited evidence
necessitated an assumption of a common regression coefficient for each treatment.(136)
The regression coefficient is the hazard ratio of ISGA/IGA 0/1 response in patients with 1
unit higher of the regression coefficient (i.e. 1 year higher mean age, 100% moderate versus
0% mild severity, 100% BSA versus 0% BSA, 100% Caucasian versus 0% Caucasian, and
100% male versus 0% male); if the 95% Crl crosses 1 this suggests no evidence of effect
modification. Models with lower total residual deviance and DIC are preferred; if these
statistics are lower in a model with a regression coefficient compared to that without (labelled
‘None’ in Table 37) this suggests evidence of effect modification.

Based on the total residual deviance, DIC, and regression coefficients reported in Table 37
there is strongest evidence that proportion male impacts treatment effects. However, the
effect is low (hazard ratio 1.04; 95% Crl (1.01, 1.08)) and the DIC (126.0) is only marginally
lower than a model not adjusted for age (129.8). There is weaker evidence that age (hazard
ratio 0.99; 95% Crl (0.97, 1.00); DIC=128.2) and % BSA (1.04; 95% Crl (1.00, 1.09);
DIC=128.3) modify treatment effect while there is no evidence that severity or proportion
Caucasian modify treatment effect. The model adjusting for vehicle response (FE-RCE-VR)
has lower DIC (124.8) than all other regression models and has the smallest regression
coefficient (hazard ratio 0.44; 95% Crl (0.29, 0.66)) with a 95% Crl clearly excluding 1. We
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are therefore reassured that our selected model, that with vehicle response regression, is
the optimal method to adjust for heterogeneity in reported potential effect modifiers.

We would note that the network meta-regressions are underpowered as only 2 at most
RCTs are available on each treatment contrast in the ISGA/IGA 0/1 network (Table 29).
These multiple RCTs on contrasts are Kempers 2004 and Paller 2005 comparing
pimecrolimus 1% to tacrolimus 0.03% and Chapman 2005 and Levy 2005 comparing
tacrolimus 0.03% to vehicle. The evidence is somewhat boosted by use of class effects on

TCI.
Table 37: Results of network meta-regression on ISGA/IGA 0/1 for all possible
covariates
Covariate Total DIC Regression coefficient on Regression
residual log hazard ratio scale coefficient on
All FE — random deviance (95%Crl) hazard ratio scale
class effect (95% Crl)
None 21.64 1208 | N T
Adjusted for vehicle 15.73 1248 | I
response (FE-RCE-
VR)
Age 19.04 1282 [ I N
Severity (proportion 21.41 1206 | I B
moderate)

Mean % BSA 19.09 1283 [ I
Proportion 23.01 1317 | I
Caucasian

Proportion male 16.82 126.0 I

B.2.8.7.2 QUncertainties in the indirect and mixed treatment comparisons

Our NMA has taken evidence from all RCTs in both adults and children and in both mild and
moderate disease. The estimates of treatment effect reflect outcomes for such a mixed
population. However, this does not reflect the reimbursement and marketing authorisation for
these comparators. For example, pimecrolimus 1% is not reimbursed in adults, and
tacrolimus 0.1% and 0.03% are not licensed or reimbursed in mild disease. Differences in
reimbursement and licensing reflect variation in treatment effect by age and severity; this
variation is a very important source of uncertainty in our NMA. The meta-regressions on age
and severity reported above found only limited evidence of effect modification but were
limited by the availability of only aggregate data on comparators. Subgroup analyses
stratifying by age and severity are reported in Section B.2.9.8.

Many assumptions were necessary to form connected and reasonably homogeneous
evidence networks (e.g. exclusion of facial AD RCTs on pimecrolimus, inclusion of studies

Company evidence submission template for crisaborole for treating mild to moderate atopic
dermatitis in people aged 2 years and older

© Pfizer (2019). All rights reserved

Page 83 of 177



with much greater mean age, inclusion of RCTs whose follow-up was greater than 4 weeks).
Sensitivity to these model and data assumptions are explored in Section B.2.9.9.

A key uncertainty, as discussed in Section B.2.9.3, is the variation in vehicle response
across RCTs. This is caused by variation in vehicle ingredients and differences in the
characteristics of patients enrolled in RCTs. We used vehicle response regression to adjust
for these differences, but this was limited by the use of aggregate data. As a sensitivity
analysis, we employed unanchored matching adjusted indirect comparison (MAIC) to
remove vehicle response and attempt to balance effect modifiers and prognostic variables
across RCTs. The results and general methods are described in Section B.2.9.10. A full
table of baseline characteristics across RCTs, many of which are important and need to be
matched, is reported in Table D18.

All studies included in the NMA were on patients with active disease at baseline, indicating
homogeneity on at least this issue.

Inconsistency is a potential difficulty in our NMAs as only indirect evidence was available to
compare crisaborole to pimecrolimus 1%, tacrolimus 0.03%, and tacrolimus 0.1%. Node-
splitting did indicate inconsistency in the loop of vehicle, tacrolimus 0.03%, and pimecrolimus
1%. Our global independent means test did not detect evidence of inconsistency, such tests
are not highly powered. Given the differences in baseline characteristics discussed above,
there remains potential for inconsistency to affect our results. We attempted to mitigate this
impact through targeted subgroup analyses in Section B.2.9.5. Differences in reported and
unreported baseline characteristics remain in these subgroups but there was no evidence of
inconsistency in these networks. Potential inconsistency should be borne in mind when
drawing conclusions from any of our analyses.

B.2.8.8 Subgroup analyses by AD severity and age

The AD-301 and AD-302 RCTs included both adult and child patients and also those with
both mild and moderate AD. The RCTs on pimecrolimus 1%, tacrolimus 0.03%, and
tacrolimus 0.1% were also mixed over these patient characteristics. Although our network
meta-regression found limited evidence of effect modification by age and no evidence of
effect modification by severity, we noted that these are underpowered as only 2 at most
RCTs are available on each treatment contrast. Additionally, licenses and NICE approvals
vary by age and AD severity, a situation summarised in Table 38. We therefore conducted
targeted subgroup NMAs on the ISGA/IGA 0/1 outcome in mild AD, moderate AD, children
with mild/moderate AD, adults with mild/moderate AD, children with mild AD, and children
with moderate AD. There was no evidence available on comparators in adults with mild AD.

As the model from the base case (FE-RCE-VR) combines evidence on class effects and
vehicle risk across trials, we included all available evidence, regardless of license or
reimbursement situation outlined in Table 38. However, we focus interpretation only on
treatments that are licensed or reimbursed in the specific subgroups.

Table 38: Licenses and reimbursements (NICE approval) across subgroups in AD (as
specified in TA82)
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Adult Children
Licensed Mild Pimecrolimus 1%* Pimecrolimus 1%*
Moderate Pimecrolimus 1% *, Pimecrolimus 1% *,
Tacrolimus 0.03%, Tacrolimus 0.03%
Tacrolimus 0.1% **
Reimbursed Mild None TCI None TCI

(relevant NICE TA)

Pimecrolimus 1%,
Tacrolimus 0.03%

Moderate
Tacrolimus 0.03%,
Tacrolimus 0.1% **

*Note: Pimecrolimus 1% is not reimbursed for adults and adolescents >16-year old
**Note: Tacrolimus 0.1% is only licensed for the treatment of adults with moderate-to-severe AD.

The available evidence on subgroup analyses is presented in Table 39. This includes FDA
subgroup analyses (PIM FDA B307 and PIM FDA B305) of the Eichenfield 2002
pimecrolimus 1% versus vehicle RCT (47, 153). An important limitation of all these subgroup
data is that patients were not randomised within these age and severity subgroups and are
therefore observational in nature and subject to selection bias and confounding. These
analyses are therefore ad-hoc and the NMA can be considered to be based on observational
evidence (154). Also, a network limited to moderate adults was not connected crisaborole to
vehicle and tacrolimus 0.03% as, in addition to data for AD-301/AD-302 (comparing
crisaborole versus vehicle), only Abramovits 2008 (comparing pimecrolimus 1% to
tacrolimus 0.1%) reported this subgroup (42, 142). The definition of adult and children age
groups varied across the trials with the cut-off age varying across 16, 17, and 18. No
comparative evidence was reported on mild adults so this subgroup was also not analysed.
The network plots for subgroups with connected networks are presented in Figure 22 and
Figure 23.
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Table 39: Summary of the trials used to carry subgroup NMA for the ISGA/IGA 0/1 primary outcome.
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S 17 |2 |8 |2 |§ |§ |z = © 2 8 g |58
Q = ) o ®
2 °© |g |& |& |° |© 2 = |23
AD 301 Yes Yes Yes Yes Yes. Yes. Yes. <18 | Yes. <18 | Yes. 29
>=18 <18 >=18 days
AD 302 Yes Yes Yes Yes Yes. Yes. Yes. <18 | Yes. <18 | Yes. 29
>=18 <18 >=18 days
Chapman et | Yes Yes Yes Yes Yes. 6
al. 2005 >=16. weeks
Eichenfield | Yes Yes Yes Yes Yes. 29
et al. 2002 Only in days
(PIM FDA 1-17.
B307 and
PIM FDA
B305)
Kempers et Yes Yes Yes Yes. Yes. 2-17 29
al. 2004 Only in moderate. days
2-17.
Levy et al. Yes Yes 4
2005 weeks
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Abramovits Yes Yes Yes. Yes. Only Yes.Only | 6
et al. 2008 Only >=16 >=16 weeks
moderate moderate.
Paller et al. Yes Yes Yes, but | Yes Yes Yes, 2-15 6
2005 2-15 (child weeks
only and adult
Schachner Yes Yes Yes Yes, 2- Yes Yes. 4
et al. 2005 15. weeks
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Figure 22: Subgroup ISGA/IGA 0/1 up to 6 weeks evidence networks by severity and in
children

Figure 23: Subgroup ISGA/IGA 0/1 up to 6 weeks evidence networks for moderate AD
children and mild AD children

Model assessment and selection in the ISGA/IGA 0/1 age and severity subgroups is
summarised in Table 39. Our default was to use the same model as in the base case
ISGA/IGA 0/1 networks, which was FE-RCE-VR._However, in children with AD and
adults with AD
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Random effects

the total residual deviance of all selected models

Global independent means inconsistency tests

z H

ean ranks across the networks are presented in Table 40, and discussed in combination with
the forest plots below._Table 40: Mean ranks of treatments across age and severity
ISGA/IGA 0/1 subgroup analyses. Blank cells indicate treatment not in network.

Base
case all | Moderate Mild Moderate Mild
patients AD AD Children Adults children children
Vehicle H | | H I | I
Tacrolimus [ | [ ] [ ] [ | [ | [ ] [ |
0.03%
Tacrolimus [ ] [ ]
0.1%
Pimecrolimus | [} [ ] [ ] [ ] [ ] [ ]
1%
Crisaborole [ ] [ ] [ ] [ ] [ ] [ ] [ ]
2%

1Resu|ts for moderate AD using a FE-RCE-VR model are presented in Figure
4. I —

N

IR - uits for mild AD using the FE-RCE-VR model

are presented in Figure 25.

Y < s ults for children (mixed across mild

and moderate AD) using a simple fixed treatment effects model are presented in
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give more clinically relevant comparisons as they are specific to the actual licensing and
reimbursement landscape in the UK. However, the data available to inform these analyses
was limited and the networks of evidence sparsely populated. In the children and adult
networks there was insufficient evidence to perform vehicle response regression, potentially
biasing the results. The data are also ad-hoc subgroup analyses and should be considered
observational in nature. Furthermore, meta-regressions indicated limited evidence of effect
modification by age or severity and that the more important difference to model was vehicle
response.

Table 41: Assessment of model fit in subgroups of ISGA/IGA 0/1 evidence networks.

Subgroup Model Total residual | Number of DIC
deviance datapoints

Moderate AD FE-RCE-VR 18.11 18 116.7
FE-RCE-VR 18.51 18 117.5
inconsistency

Mild AD FE-RCE-VR 12.65 14 90.65
FE-RCE-VR 13.28 14 92.06
inconsistency

Children with AD | FE-RCE-VR Doesn’t converge
Random effects Doesn’t converge
Fixed effects 8.676 | 10 | 72.69

Company evidence submission template for crisaborole for treating mild to moderate atopic
dermatitis in people aged 2 years and older

© Pfizer (2019). All rights reserved
Page 90 of 177



FE inconsistency 9.531 | 10 | 74.53
Adults with AD FE-RCE-VR Doesn’t converge

Random effects Doesn’t converge

Fixed effects 4.026 4 28.46

FE inconsistency 4.027 4 28.46
Moderate AD in FE-RCE-VR 11.36 12 76.05
children

FE-RCE-VR 11.89 12 7713

inconsistency
Mild AD in FE-RCE-VR 11.8 12 78.37
children

FE-RCE-VR 12.46 12 79.85

inconsistency

Figure 24: Subgroup of moderate AD. Forest plot of NMA estimated hazard ratios
(95% Crl) with P-best (probability crisaborole superior) of ISGA/IGA 0/1 of
comparators versus crisaborole using a FE-RCE-VR model.
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Figure 25: Subgroup of mild AD. Forest plot of NMA estimated hazard ratios (95% Crl)
with P-best (probability crisaborole superior) of ISGA/IGA 0/1 of comparators versus
crisaborole.

Figure 26: Subgroup of children with AD. Forest plot of NMA estimated hazard ratios
(95% Crl) with P-best (probability crisaborole superior) of ISGA/IGA 0/1 of
comparators versus crisaborole. Using simple fixed treatment effects model.
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Figure 27: Subgroup of adults with AD. Forest plot of NMA estimated hazard ratios
(95% Crl) with P-best (probability crisaborole superior) of ISGA/IGA 0/1 of

Figure 28: Subgroup of moderate AD in children. Forest plot of NMA estimated hazard
ratios (95% Crl) with P-best (probability crisaborole superior) of ISGA/IGA 0/1 of
comparators versus crisaborole.
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Figure 29: Subgroup of mild AD in children. Forest plot of NMA estimated hazard
ratios (95% Crl) with P-best (probability crisaborole superior) of ISGA/IGA 0/1 of
comparators versus crisaborole.

B.2.8.9 Sensitivity analyses

Sensitivity analyses on the ISGA/IGA 0/1 outcome are provided in Appendix D. These
explored sensitivity to the data and to the model. The results of our base case were robust to
these sensitivities as the conclusions didn’t

chang |
OO

Pruritus 0/1 was not connected as it was not reported in any studies on pimecrolimus 1%,
tacrolimus 0.03%, or tacrolimus 0.1% except for the pimecrolimus 1% versus vehicle studies
in facial AD (144-146). These latter studies were excluded from the NMA due to greater
sensitivity in the face and neck area and thus greater treatment response. Inclusion would
substantially bias the analysis. A further reason to avoid NMA on pruritus is the absence of a
standard pruritus scale, complicating NMA using available data.

B.2.8.10 The definitions of ISGA success are provided in Table 30. This outcome was
only reported heterogeneously by comparator studies and no connected network
could be formed. No NMA was therefore conducted. Unanchored MAIC on
ISGA 0-1 conduced due to differences in vehicle

As discussed in Section B.2.9.4.1 and Appendix D, there are substantial differences in the
vehicle composition and thus vehicle response across trials, the evidence network for
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ISGA/IGA 0/1 presented in Figure 22 may not truly be connected as vehicle is not the same
treatment across RCTs. Although our NMA model FE-RCE-VR included vehicle response
regression this is inevitably underpowered as only aggregate data are used.(135, 136) We
therefore conducted a sensitivity analysis using the individual patient data (IPD) from
crisaborole arms of AD-301 and AD-302 to conduct an unanchored MAIC. Note that
anchored MAIC was considered but there is limited evidence of effect modification so limited
justification for using this method over standard (135); in addition, anchored MAIC can only
make use of RCTs linked to vehicle so loses indirect evidence between tacrolimus doses
and pimecrolimus 1% (e.g. Kempers 2004, Abramovits 2008, Paller 2005).(42, 44, 45)

Full details of the unanchored MAIC methodology are presented in appendix D. In brief, we
use a binomial logistic regression model for ISGA 0/1 for both the AD-301/AD-302
crisaborole trials and the comparator trials on pimecrolimus 1%, tacrolimus 0.03%, and
tacrolimus 0.1%. Based on regression analyses of the AD-301 and AD-302 RCTs, a targeted
literature review, and medical expert opinion, we determined a list of potential effect
modifiers or prognostic variables to match:

I 0" than one

trial arm was available on a comparator (e.g. 4 arms on pimecrolimus 1%: Kempers 2004,
Paller 2005, Abramovits 2008, Eichenfield 2002; 5 arms on tacrolimus 0.03%: Kempers
2004, Chapman 2005, Paller 2005, Levy 2005, Schachner 2005; while only 1 arm available
on tacrolmus 0.1%: Abramovits 2008), fixed effects meta-analysis was applied to the odds of
achieving ISGA/IGA 0/1.The matching characteristics, listed above, were then combined in a
weighted average using weights from the fixed effects meta-analysis. If only a subset of
RCTs reported the characteristic only they contributed to the average; this made a limiting
assumption that the characteristic is similar in studies that do not report to those that do
report. The reweighed ISGA/IGA 0/1 response was estimated from pooled AD-301 and AD-
302 IPD, with a covariate for study effect, using a robust ‘sandwich’ estimator as
recommended by the NICE DSU TSD 18.(135) We furthermore note that as the comparator
RCTs varied on their patient baseline characteristics there were different implicit target
populations for each comparison. In each case, the target population is that of the weighted
average of the comparator RCTs; however, the importance of the unanchored MAIC is as an
assessment of the impact of differences vehicle response on indirect comparisons, not
differences in effect modifiers or prognostic variables.

RCTs included for each comparator are summarised in Table 42. We report also the
effective sample size (ESS) of the crisaborole arms of AD-301 and AD-302 after matching.
The ESS is the number of independent non-weighted individuals that would be required to
give an estimate with the same precision as the weighted sample estimate; weighting always
reduces the effective sample size. The ESS for crisaborole arms of AD-301 and AD-302 is
reduced from a possible maximum of 1021. The extent of reduction gives an assessment of
similarity/overlap of the crisaborole and comparator populations on the reported matching
variables. The extent of overlap with the tacrolimus 0.1% RCTs is seen to be very low,
meaning unanchored MAIC with this treatment have limited validity. The overlap with
pimecrolimus 1% and tacrolimus 0.03% is reasonable with the ESS over 50% and 30% of
the unadjusted sample size of 1,021. This robustness is reinforced by the patient weights
histograms in Appendix D. A comparison of patient characteristics before and after matching
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to pimecrolimus 1% and tacrolimus 0.03% is presented in Appendix D. These_indicate

Table 42: Evidence on comparators and assessment of difference in populations

using ESS
ESS of crisaborole Number of patients
arms from AD-301 in AD-301 and AD- Studies with arms on the
Comparator and AD-302 after 302 assigned zero
. . comparator treatment
matching weight
(max=1021)
| Kempers 2004, Paller 2005,
Pimecrolimus 1% [ | Abramovits 2008,
Eichenfield 2002
Tacrolimus I Kempers 2004, Chapman
0.03% [ ] 2005, Schachner 2005,
Paller 2005, Levy 2005
Tacrolimus 0.1% | ] | Abramovits 2008

The results of the unanchored MAIC are presented in Figure 30 and these can be compared

with the base case NMA results presented in Figure 19.

I\ - -ign with a checklist of recommendations for reporting MAICs
provided in Appendix B of Phillippo 2018 (135), as detailed in Table 43.
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Despite the important differences, the difference in results between NMA and MAIC is most
likely driven by the removal of vehicle controls from the indirect comparison. The
unanchored MAIC indicates that vehicle response regression may not fully account for
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differences in vehicle response across RCTs, possibly because there are too few RCTs on
each treatment contrast. Although the unanchored MAIC should not be viewed as a base
case analysis, it suggests sensitivity of the NMA to unaccountable differences in vehicle
response.

Figure 30: Forest plot of odds ratios (with 95% Cs, two-sided p-values and effective
sample sizes) comparing crisaborole to comparators using unanchored MAIC and
naive (no reweighting) comparison.

Table 43 Checklist for population adjusted indirect comparison from Phillippo 2018

Recommendation | Details of recommendation How we followed the

of Appendix B of recommendation

Phillippo 2018

Recommendation | The variables available in each study Variables are listed in Table

1. should be listed, along with their D40 and Table D41 of
distributions Appendix D.
Sufficient covariate overlap between the | The number of patients with
populations should be assessed: for zero weight are reported in
population reweighting methods (such Table 42. There are zero
as MAIC), the number of individuals such patients for all three
assigned zero weight should be comparisons.
reported;
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For unanchored comparisons all
variables relevant to outcome should be
presented.

All potential prognostic
variables and effect
modifiers are presented.

Recommendation
2.

Evidence for effect modifier status
should be given, along with the
proposed size of the interaction effect
and the imbalance between the study
populations.

Evidence for effect modifier
or prognostic variable status
are provided in Appendix
D. This includes literature
reviews, regression
analyses using AD-301 and
AD-302 data, and expert
opinion.

Recommendation
3.

The distribution of weights should be
presented for population weighting
analyses, and used to highlight any
issues with extreme or highly variable
weights.

Presentation of the effective sample size
may also be useful.

The distribution of patient
weights for comparisons
with tacrolimus 0.03% and
pimecrolimus 1% are
presented in Figure D33 of
Appendix D.

Recommendation
4.

Measures of uncertainty, such as
confidence intervals, should always be
presented alongside any estimates.

Care should be taken that uncertainty is
appropriately propagated through to the
final estimates. For population
reweighting methods, a robust sandwich
estimator (as typical for MAIC) provides
estimates of standard error which
account for all sources of uncertainty.

Confidence intervals (95%
Cl) are presented in the
results forest plot (Figure
30)

A robust sandwich estimator
was used for the
unanchored MAIC using the
code provided in NICE DSU
TSD 18.(135)

Recommendation
5.

For an unanchored comparison,
estimates of systematic error before and
after population adjustment should be
presented.

Methods for estimating this
systematic error have not
been published. We include
naive (unweighted
estimates) alongside
unanchored MAIC
estimates. We note the
potential for systematic error
when presenting results.

Recommendation
6.

Present estimates for the appropriate
target population using the shared effect
modifier assumption if appropriate, or
comment on the representativeness of
the aggregate population to the true
target population.

The target population was
that of the comparator
RCTs. The importance of
unanchored MAIC was to
assess impact of differences
in vehicle response, not
difference in populations.

Recommendation
7.

In order to convey some clarity about
the impact of any population adjustment,
for an unanchored comparison, a crude

A naive indirect comparison
(no reweighting) was
included alongside the
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unadjusted difference should be MAIC estimate in Figure 30.
presented alongside the MAIC estimate.

B.2.8.11 [JConclusions of the indirect comparison

Our NMA was limited by the need to assume that vehicle arms were comparable to placebo

and tacrolimus. However, differences in vehicle ingredients across RCTs lead to substantial
differences in response. This indicated that the network is potentially disconnected and
assuming vehicles are comparable, even with vehicle response regression, is likely to have
biased the NMA (Section B.2.9.2 and Appendix D). Although our base case analysis
followed the NMA approach recommended by the NICE DSU, we supplemented this with a

recommendations, with a full checklist provided in Appendix D (Table D42)(155).

IThese findings were robust to sensitivity analyses to both the model and underlying dataset
Section B.2.9.6).

—~

As explained in Section B.2.9.5, pimecrolimus 1% is only licensed and reimbursed in the UK
in children with moderate AD (and only for the face and neck). Furthermore, tacrolimus
0.03% is licensed and reimbursed in children or adults with moderate AD while tacrolimus
0.1% is only licensed and reimbursed in adults with moderate AD. In light of this landscape
we conducted subgroup NMAs in children with mild AD, children with moderate AD, and
adults with moderate AD. However, the data available to inform these analyses was limited
and the networks of evidence sparsely populated. The data are also ad-hoc subgroup
analyses and should be considered observational in nature. There was no comparative
evidence on adults with mild AD. In children with mild AD using the FE-RCE-VR model
Figure 29) results indicate

—

Meta-regression was additionally
undertaken, the meta-regressions indicated limited evidence of effect modification by age or
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severity and that the more important difference to model was vehicle response, which we
included in the base case NMA.

Results of the MAIC are presented in Figure 30 of Section B.2.9.7. This

found
I

) N\otably,
unweighted naive comparisons agree with these

conclusions.
-

I e unanchored MAIC with pimecrolimus 1% and tacrolimus 0.03%
suggest heavy sensitivity of the NMA to unaccountable differences in vehicle response. They
indicate that crisaborole increases the odds of an ISGA 0/1 response compared to those
TCls licensed in children, directionally consistent with the base case NMA. Although
unanchored MAIC should not be considered the base case due to lack of randomization, its
use was supported by the strong impact, and potential bias, that vehicle response had on
treatment effects.
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B.2.9 Adverse reactions

Overall, the crisaborole safety database supporting this submission includes safety data
from a total of 1,511 subjects. Crisaborole was found to have a favourable safety profile for
both short-term (28 days) and long-term use (48 weeks).(12, 41) For both short- and long-
term use, the majority of treatment-emergent adverse events (TEAEs) were mild to
moderate in nature and deemed to be unrelated to the crisaborole treatment.

In AD-301, five treatment-emergent serious adverse events (TESAEs) were reported in
5/502 (1.0%) patients treated with crisaborole versus one TESAE in 1/252 (0.4%) subjects
treated with vehicle. No treatment-related TESAEs were reported, except for severe cellulitis
reported as possibly related to the vehicle treatment. The rates of patients reporting at least
one TEAE on study were similar between treatment groups (147/502 [29.3%] and
50/252[19.8%] patients in the crisaborole versus vehicle treated group, respectively). The
rates of patients who discontinued from study participation due to TEAE were 7/502 [1.4%]
and 2/252 [0.8%] patients treated with crisaborole and vehicle, respectively. There were no
clinically important differences by age group in the frequencies or types of TEAESs reported
during the study, in the severity of events reported, the relationship to study drug, or
premature discontinuations due to TEAEs.

In AD-302, three TAEs were reported in 3/510 (0.6%) patients treated with crisaborole
versus none reported in patients treated with vehicle. None of the TESAEs were considered
treatment related. The rates of patients reporting at least one TEAE through the day 29 visit
(regardless of relationship) were similar between treatment groups (150/510 [29.4%] and
79/247[32.0%] in the crisaborole and vehicle groups, respectively). Similar to AD-301, there
were no clinically important differences by age group in the frequencies or types of TEAEs
reported during the study, in the severity of events reported, the relationship to study drug, or
premature discontinuations due to TEAEs.

In the long-term safety (LTS) study (AD-303), 396 patients were exposed to crisaborole
treatment for 6 months and 271 patients were exposed to crisaborole treatment for 12
months. Seven TESAEs were reported in the long-term safety trial, none of which were
considered treatment-related. Nine subjects (1.7%) discontinued the LTS due to TEAEs.
Eight patients (1.5%) had study drug usage interrupted due to one or more AEs and did not
restart treatment. Eighteen patients (3.5%) had an AE for which study usage was interrupted
and later resumed.

During the pivotal studies and AD-303, 65% of patients reported 21 TEAE, most of which
were mild (51.2%) or moderate (44.6%) and considered unrelated to treatment (93.1%).(41)
The frequency and severity of TEAEs were consistent.(12, 41) The most commonly reported
treatment-related adverse events (AEs) were worsening of atopic dermatitis (exacerbation,
flare, or flare-up) (48 weeks: 3.1%), application-site pain (reported as burning and/or
stinging) (48 weeks: 2.3%), and application-site infection (48 weeks: 1.2%).(12, 41) No
serious AEs were reported.

In these phase Il studies of crisaborole, there was no evidence of application-site cutaneous
adverse reactions such as atrophy or telangiectasia, side effects that have been reported
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with long-term TCS treatment. Additionally, mild treatment-related application site
discoloration was reported in a single Caucasian patient who experienced grey skin
discoloration of hands and feet at the application site. Thus, the safety profile of crisaborole
suggest that it may be an appropriate treatment option for patients with skin of colour and
those at risk for application-site cutaneous adverse reactions (e.g. AD on sensitive skin
areas such as the face, neck, and skin folds).

B.2.9.1 AD-301 and AD-302

The frequency of TEAEs were collected for all randomised study participants receiving at
least one dose of the study drug. Short-term treatment (28 days) with crisaborole had similar
rates of TEAEs as vehicle treatment (Table 44). The majority of TEAEs were mild or
moderate for patients treated with crisaborole treated patients (94.3%) compared to patients
treated with vehicle (96.9%), and the rates of discontinuation were equal for both treatment
groups at 1.2%(12) A summary of TEAEs that occurred in at least 1% of subjects overall is
presented by treatment group in Table 44 for the pivotal trials, AD-301 and AD-302.

Table 44: Summary of treatment-related adverse events and treatment-emergent
adverse events ( >1% of patients) for AD-301 and AD-302

Cohort Crisaborole ointment, Vehicle,
N =1012 N =499
Treatment-related adverse event, n (%)
Application-site pain | 45 (4.4) | 6 (1.2)
Treatment-emergent adverse event, n (%)
Gastrointestinal disorders 27 (2.7) 12 (2.4)
Vomiting 15 (1.5) 5(1.0)
General disorders and administration site 75 (7.4) 25 (5.0)
conditions 45 (4.4) 6(1.2)
Application-site pain 5 (0.5) 6(1.2)
Application-site pruritus 19 (1' 9) 7 (1'4)
Pyrexia ’ ’
Infections and infestations 118 (11.7) 59 (11.8)
Nasopharyngitis 18 (1.8) 6 (1.2)
Staphylococcal skin infection 1(0.1) 5(1.0)
Upper respiratory tract infection 30 (3.0) 15 (3.0)
Injury, poisoning, and procedural 20 (2.0) 9 (1.8)
complications ) )
Investigations 10 (1.0) 6 (1.2)
Nervous system disorders 14 (1.4) 2(0.4)
Headache 11 (1.1) 1(0.2)
Respiratory, thoracic, and mediastinal 47 (4.6) 15 (3.0)
disorders ’ p
12 (1.2) 8 (1.6)
Cough 11(1.1) 2 (0.4)
Oropharyngeal pain ’ ’
Skin and subcutaneous tissue disorders 37 (3.7) 21 (4.2)
Dermatitis atopic 7 (0.7) 8 (1.6)
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Abbreviations: AD: atopic dermatitis; n: population number
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A post-hoc analysis of TEAEs stratified by age and %BSA was conducted (Table 45). Across both treatment groups,

mong subjects treated with
crisaborole,

Table 45: Number and Percent of Subjects with TEAEs by Age and %BSA

2-6 years 7-11 years 212 years
%BSA Crisaborole Vehicle Crisaborole Vehicle Crisaborole Vehicle
n/N % n/N % n/N % n/N % n/N % n/N %
0.1-<16 Il B I I B B B B e I I I
16-<40 Bl R ] Il B B E B ] [ ||
>40 H ] | H ] Il | N | [ | |

Abbreviations: BSA: Body Surface Area; N: population number; n: number of subjects with TEAEs by each subgroup; TEAEs: Treatment-emergent adverse events
Note: pooled data from AD-301 and AD-302
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B.2.9.2 Safety overview

The majority of treatment-related AEs were mild to moderate over a combined 52-weeks of
safety analysis of crisaborole for the treatment of AD. Application-site pain (described as
burning and/or stinging) was one of the most commonly reported treatment-related adverse
events that typically resolved within one day and diminished in frequency overtime; half
(n=6; 1.2%) of these reactions were reported in the short-term (29 day) trials, and the
majority of the remaining cases (n=5; 1%) were reported in the first three months of the long-
term (48 week) open-label study.(12, 41) Incidence of AD (i.e. exacerbation, flare) and
application-site infection related to crisaborole use, was also low at 3.1% (n=16) and 1.2%
(n=6), respectively; most of which were resolved within one treatment cycle (approximately
one month). Most patients (78%?) did not require rescue therapy throughout the duration of
the long-term study. For those receiving rescue therapy, the mean duration of use was 21.4
days for TCS and 24.2 days for TCI with the majority of these patients (79.1%) returning to
crisaborole treatment.(41) It was noted that patients experience difficulty adhering to
treatment recommendations, which are time-consuming and challenging to perform.(156,
157) Therefore, low-treatment adherence leads to persistence, or worsening of AD
symptomology, further affecting HRQoL for distressed patients and their caregivers. The low
rate of treatment-related AEs and withdrawals from the LTE study suggest good adherence
to crisaborole and demonstrates a favourable risk/benefit profile. In summary, crisaborole
demonstrated a favourable safety profile as a monotherapy treatment for AD across a
combined 52 weeks and did not result in cutaneous side effects commonly reported with
long-term use of TCS.(41)

B.2.9.3 Short- and Long-term Safety Studies

Treatment exposure was similar across age groups (mean number of applications: 2-11
years: 349.0; 12-17 years: 349.4; = 18 years: 347.7) with an average of 6.2 on-treatment
periods (which includes treatment during the pivotal phase Il AD-301 and AD-302 trials).(41)
The most commonly reported TEAEs from the pivotal and long-term studies were atopic
dermatitis (11.2%) and upper respiratory tract infection (10.3%). The majority of TEAEs
reported were mild (51.2%) or moderate (44.6%), and 93.1% determined to be unrelated to
the study drug.(41) The most frequently reported treatment-related AEs were atopic
dermatitis (defined as worsening, exacerbation, flare or flare-up; 3.1%), application-site pain
(reported as burning and/or stinging) (2.3%), and application-site infection (1.2%). A
summary of TEAEs that occurred in at least 5% of subjects in AD-301, AD-302 AND AD-303
are presented by age group in Table 46.
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Table 46: Summary of treatment-emergent adverse events ( >5% of patients) for the
Short-term and Long-term Safety Studies of Patients exposed to Crisaborole

Total
2-11 years | 12-17 years > 18 years -
Cohort atients
(N = 308) (N = 146) (N =63) & = 517)
Treatment-emergent adverse event, n (%)
General disorders and
. . . .o 41 (13.3) 12 (8.0) 12 (8.0) 58 (11.2)
adr;mlst_ratlon site conditions 27(8.8) 2(1.4) 0(0.0) 29 (5.6)
yrexia
Infections and infestations 157 (51.0) 56 (38.4) 14 (22.2) 227 (43.9)
Nasopharyngitis 21 (6.8) 15 (10.3) 4 (6.3) 40 (7.7)
Upper respiratory tract infection 38 (12.3) 12 (8.2) 3 (4.8) 53 (10.3)
Respiratory, thoracic, and
mediastinal disorders 55 (17.9) 26 (17.8) 5(7.9) 86 (16.6)
Cough 27 (8.8) 6 (4.1) 2(3.2) 35 (6.8)
Sin and subcutaneous tissue 65(21.1) | 35(24.0) 9 (14.3) 109 (21.1)
Dermatitis atopic 37 (12.0) 16 (11.0) 5(7.9) 58 (11.2)

Abbreviations: n/N: population number

The evaluation of TEAEs in the long-term safety study (48 weeks) was carried out over four
12-week treatment periods. Across the four 12-week treatment periods there were no
clinically relevant differences in the types of adverse events. Safety signals from vital signs
or laboratory assessments were not identified during the treatment period for the pivotal
trials or long-term safety study. Additionally, infections or the occurrence of neoplasms did
not increase with long-term use of the study drug.(41) Treatment-related AEs of application-
site infection had a mean duration of 12 days with 75% of study participants reporting
resolution within one treatment cycle.(41) Similarly, 90% of participants experiencing
application-site burning (treatment-related AE) had resolution within one treatment
cycle.(41). The majority of participants (77.8%) did not require the use of rescue treatment
during the 48 week treatment phase.(41) A summary of TEAEs that occurred in at least 1%
of subjects for any 12-week period is presented in Table 47.

Table 47: Summary of treatment-emergent adverse events ( >1% of patients) in any

12-Week Period

Cohort Days 1-85 Days 86-169 | Days 170-253 | >Days 254
N =482 N =428 N =368 N =226

Treatment-emergent adverse event, n (%)

Gastrointestinal disorders 8(1.7) 14 (3.3) 10 (2.7) 3(1.3)
Diarrhoea 2(0.4) 5(1.2) 1(0.3) 0(0.0)
Vomiting 2(0.4) 4 (0.9) 4(1.1) 0 (0.0)

General disorders and

administration site conditions 23 (4.8) 12 (2.8) 9 (2.4) 5(2.2)
Application-site pain 5(1.0) 1(0.2) 0 (0.0) 0(0.0)
Pyrexia 13 (2.7) 5(1.2) 7(1.9) 3(1.3)
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Immune system disorders 3(0.6) 3(0.7) 8 (2.2) 2(0.9)
Seasonal allergy 2(0.4) 2 (0.5) 6 (1.6) 2(0.9)
Infections and infestations 93 (19.3) 89 (20.8) 65 (17.7) 36 (15.9)
Application-site infection 8 (1.7) 6(1.4) 4(1.1) 2(0.9)
Croup infections 2(0.4) 0(0.0) 0(0.0) 3(1.3)
Gastroenteritis viral 2(0.4) 1(0.2) 4(1.1) 1(0.4)
Influenza 4 (0.8) 6 (1.4) 1(0.3) 1(0.4)
Nasopharyngitis 15 (3.1) 12 (2.8) 6 (1.6) 3(1.3)
Otitis media 5(1.0) 2(0.5) 1(0.3) 3(1.3)
Pharyngitis 3(0.6) 7 (1.6) 2(0.5) 3(1.3)
Pharyngitis streptococcal 9(1.9) 8(1.9) 2 (0.5) 2(0.9)
Sinusitis 8 (1.7) 9(2.1) 8 (2.2) 1(0.4)
Upper respiratory infection 19 (3.9) 16 (3.7) 18 (4.9) 6 (2.7)
Viral infection 1(0.2) 6 (1.4) 3(0.8) 1(0.4)
Nervous system disorders 6(1.2) 6 (1.4) 6 (1.6) 2(0.9)
Headache 3(0.6) 6(1.4) 2(0.5) 2(0.9)
Respiratory, thoracic, and 24 (5.0) 38 (8.4) 17 (5.0) 8 (3.5)
megla;ﬁtmal disorders 2(0.4) 5(1.2) 4(11) 4(18)
Czugﬁa 12 (2.5) 17 (4.0) 6 (1.6) 2 (0.9)
Nasal congestion 5(1.0) 1(0.2) 2(0.5) 1(0.4)
Oropharyngeal pain 3(0.6) 8(1.9) 2(0.5) 1(0.4)
Skin and subcutaneous tissue
disorders 42 (8.7) 36 (8.4) 13 (3.5) 28 (12.4)
Dermatitis atopic 25(5.2) 23 (5.4) 9(2.4) 10 (4.4)
Dermatitis contact 5(1.0) 1(0.2) 3 (0.8) 6 (2.7)
Eczema 3(0.6) 7(1.6) 0(0.0) 5(2.2)

Abbreviations: n/N: population number

B.2.9.3.1 Severe treatment-emergent adverse events

A total of 33 subjects experienced at least one severe TEAE. The only severe TEAEs
reported for more than one subject were atopic dermatitis (worsening, exacerbation, flare, or
flare-up), application-site pain (burning or stinging), application-site infection, sinusitis,
depression, and asthma. Overall, seven subjects (7/517 [1.4%]) had two types of severe
treatment-related AEs. The most common severe treatment-related AE was atopic
dermatitis, which occurred in five subjects who experienced a total of six severe events. Two
subjects experienced application-site pain, which was considered to be related to the study
drug.
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Table 48: Summary of treatment-emergent severe adverse events during the Short-

and Long-term Safety Studies

Total
2-11 years | 12-17 years | > 18 years ]
Cohort N=308 | N=146 N = 63 patients
N = 517
Treatment-emergent adverse event, n (%)
Z'::g::‘sd lymphatic system 1(0.3) 0 (0.0) 0 (0.0) 1(0.2)
Lymphadenopathy 1(0.3) 0(0.0) 0(0.0) 1(0.2)
Gastrointestinal disorders 0 (0.0) 0 (0.0) 2(3.2) 2(0.4)
Abdominal pain upper 0(0.0) 0(0.0) 1(1.6) 1(0.2)
Gastritis 0(0.0) 0(0.0) 1(1.6) 1(0.2)
Nausea 0(0.0) 0(0.0) 1(1.6) 1(0.2)
Vomiting 0(0.0) 0(0.0) 1(1.6) 3(0.6)
General disorders and
administration site conditions 1(0.3) 1(0.7) 1(1.6) 3(0.6)
Application-site dermatitis 0(0.0) 0(0.0) 0 (0.0) 1(0.2)
Application-site pain 1(0.3) 1(0.7) 1(1.6) 2(0.4)
Immune system disorders 0 (0.0) 1(0.7) 0 (0.0) 1(0.2)
Anaphylactic reaction 0(0.0) 1(0.7) 0(0.0) 1(0.2)
Infections and infestations 5(1.6) 3(2.1) 1(1.6) 9(1.7)
Appendicitis 1(0.3) 0(0.0) 0(0.0) 1(0.2)
Application-site infection 1(0.3) 1(0.7) 0(0.0) 2(0.4)
Mycoplasma infection 0(0.0) 1(0.7) 0(0.0) 1(0.2)
Pharyngitis 0(0.0) 1(0.7) 0(0.0) 1(0.2)
Pharyngitis streptococcal 1(0.3) 0(0.0) 0 (0.0) 1(0.2)
Pneumonia bacterial 1(0.3) 0(0.0) 0 (0.0) 1(0.2)
Sinusitis 0(0.0) 1(0.7) 1(1.6) 2(0.4)
Upper respiratory tract infection 1(0.3) 0(0.0) 0(0.0) 1(0.2)
Injury, poisoning and procedural 1(0.3) 0 (0.0) 0 (0.0) 1(0.2)
complications ’ ’ ’ ’
Ligament sprain 1(0.3) 0(0.0) 0(0.0) 1(0.2)
Husculoskelotal and connective 0 (0.0) 1(0.7) 0 (0.0) 1(0.2)
Back pain 0(0.0) 1(0.7) 0(0.0) 1(0.2)
Nervous system disorders 1(0.3) 1(0.7) 0 (0.0) 2 (0.4)
CNS ventriculitis 1(0.3) 0(0.0) 0(0.0) 1(0.2)
Migraine without aura 0(0.0) 1(0.7) 0(0.0) 1(0.2)
Psychiatric disorders 0 (0.0) 2(1.4) 0 (0.0) 2(0.4)
Depression 0(0.0) 2(1.4) 0(0.0) 2(0.4)
Suicide attempt 0(0.0) 1(0.7) 0(0.0) 1(0.2)
Respiratory, thoracic and
e . 2(0.6) 0(0.0) 0(0.0) 2(0.4)
mediastinal disorders
Aothme 2(0.6) 0(0.0) 0(0.0) 2 (0.4)
Skin and subcutaneous tissue 10 (3.2) 2 (1.4) 1(1.6) 13 (2.5)
Dermatitis atopic 10 (3.2) 1(0.7) 1(1.6) 12 (2.3)
0(0.0) 1(0.7) 0(0.0) 1(0.2)

Urticaria

Abbreviations: n/N: population number
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B.2.9.4 Safety outcomes NMAs

NMA of reported safety outcomes was conducted using the methods described briefly in
Section B.2.8 and in detail in Appendix D.(158) The available data from RCTs on
pimecrolimus 1%, tacrolimus 0.03%, and tacrolimus 0.1% are summarised in Table 49. The
outcomes for which comparisons of crisaborole 2% with pimecrolimus and tacrolimus doses
were feasible were: withdrawal due to AE, overall AE, and overall withdrawals. No
comparator data on serious AEs was available. Application site pain was not reported by key
studies linking pimecrolimus 1% to vehicle (47) or either dose of tacrolimus to vehicle (43).
The evidence network for application site pain hence could not connect crisaborole to
pimecrolimus 1%, tacrolimus 0.03%, or tacrolimus 0.1%.
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Table 49: Summary of the trials used to carry safety NMAs
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AD 301 Y Y Y Y Y Y 29 days
AD 302 Y Y Y Y Y Y 29 days
Chapman et al. Y Y Y Y Y 6 weeks
2005
Eichenfield et al. Y Y Y Y Y 6 weeks
2002
Hanifin et al. 2016 Y Y Y Y Y Y Y 8 weeks
Kempers et al. Y Y Y Y Y 43 days
2004
Levy et al. 2005 Y Y Y 4 weeks
Abramovits et al. Y Y Y Y Y 6 weeks
2008
Paller et al. 2005 Y Y Y Y Y 6 weeks
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Boguniewicz et Y
al. 1998

36 days

Prior to discussing results, it should be noted that the overall AEs analysis is subject to the serious limitation of high variability in adverse
events reported by RCTs included in the networks.(158) Reported AEs are summarised in Table 50. For the reason of this variability, the
withdrawals due to AE and overall withdrawals likely provide a less heterogeneous comparison of safety.

Table 50: Adverse events reported by RCTs included in the safety NMAs

Trial Name

Intervention

List of adverse events reported and included in NMA

Boguniewicz, 1998

Tacrolimus 0.03

not reported

Boguniewicz, 1998

Tacrolimus 0.1

not reported

Boguniewicz, 1998

Vehicle

not reported

Kempers 2004

Pimecrolimus

herpes simplex, staphylococcal infection NOS, atopic dermatitis NOS

Kempers 2004

Tacrolimus 0.03

herpes simplex, impetigo NOS, atopic dermatitis NOS, pruritus NOS, rash NOS, erythema

Chapman
2005(43)(114)(112)(112)(94)(9
4)

Tacrolimus 0.03

skin burning or sensation, increased itching, skin erythema, folliculitis, skin infection, acne, herpes
simplex, eczema herception

Chapman 2005

Vehicle

skin burning or sensation, increased itching, skin erythema, folliculitis, skin infection, acne, herpes
simplex, eczema herception

Paller 2005 Tacrolimus 0.03 application site burning, application site pruritus, application site pain, application site erythema,
acne, herpes simplex

Paller 2005 Pimecrolimus application site burning, application site pruritus, application site pain, application site erythema

Hanifin 2016 OPA-15406 0.3% worsening atopic dermatitis, nasopharyngitis, headache, upper respiratory tract infection, vomiting,
toothache, impetigo, diarrhea

Hanifin 2016 OPA-15406 1% worsening atopic dermatitis, nasopharyngitis, headache, worsening pruritus, upper respiratory tract
infection

Hanifin 2016 Vehicle worsening atopic dermatitis, nasopharyngitis, worsening pruritus, vomiting, toothache, excoriation

Levy 2005 Tacrolimus 0.03% not reported

Levy 2005 Vehicle not reported

Abramovits 2008

Tacrolimus 0.1%

application site burning, application site pruritus, application site pain, application site warmth,
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application site erythema, application site temperature intolerance, alcohol intolerance, folliculitis,
skin infection, infected dermatitis

Abramovits 2008

Pimecrolimus 1%

application site burning, application site pruritus, application site warmth, application site erythema

Eichenfield 2002

Pimecrolimus 1%

AEs reported in >10% of sample: upper respiratory trac infection NOS, headache NOS, cough,
nasopharyngitis, application site burning

Eichenfield 2002

Vehicle

AEs reported in >10% of sample: upper respiratory trac infection NOS, headache NOS, cough,
nasopharyngitis, application site burning

AD-301

Crisaborole

Treatment emergent AEs reported in >=1% of sample: gastrointestinal disorders (vomiting), general
disorders and administration site conditions (application site pain, application site pruritus, pyrexia),
infections and infestations (nasopharyngitis, upper respiratory tract infection), respiratory, thoracic
and mediastinal disorders (nasal congestion)

AD-301

Vehicle

Treatment emergent AEs reported in >=1% of sample: gastrointestinal disorders (vomiting), general
disorders and administration site conditions (application site pain, application site pruritus, pyrexia),
infections and infestations (upper respiratory tract infection), respiratory

AD-302

Crisaborole

Treatment emergent AEs reported in >=1% of sample: gastrointestinal disorders (diarrhea,
vomiting), general disorders and administration site conditions (application site pain, application site
pruritus, pyrexia), infections and infestations (nasopharynagitis, staphylococcal skin infection, upper
respiratory tract infection), injury, poisoning, and procedural complications, investigations, nervous
system disorders (headache), respiratory, thoracic and mediastinal disorders (cough,
oropharyngeal pain), skin and subcutaneous tissue disorders (dermatitis atopic, eczema, pruritus)

AD-302

Vehicle

Treatment emergent AEs reported in >=1% of sample: gastrointestinal disorders (diarrhea,
vomiting), general disorders and administration site conditions (application site pain, application site
pruritus, application site urticaria, pyrexia), infections and infestations (nasopharynagitis,
staphylococcal skin infection, upper respiratory tract infection), injury, poisoning, and procedural
complications, investigations, nervous system disorders (headache), respiratory, thoracic and
mediastinal disorders (cough, oropharyngeal pain), skin and subcutaneous tissue disorders
(dermatitis atopic, eczema, pruritus)
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The network diagrams for safety comparisons are presented in Figure 31. These networks
were analysed using the FE-RCE-VR model to maintain uniformity of approach with the
ISGA/IGA 0/1 NMA. Model assessment for each of the outcomes is presented in Table 51;
the residual deviance of FE-RCE-VR for each of the three safety outcomes is close to the
number of data points and the DIC is only marginally different from that of simple fixed and
random treatment effects models, with the possible exception of overall AEs. The class
effect aspect of this model assumes treatment effect on hazard of each safety outcome is
exchangeable within TCls (pimecrolimus and tacrolimus). The vehicle response regression
adjusts for differences in “baseline risk” across the trials and their influence on the hazard of
safety outcomes.

Figure 31: Evidence networks of the safety NMAs on outcomes up to 8 weeks

Table 51: Assessment of model fit in safety outcomes evidence networks.

Outcome Model Total residual Number of DIC
deviance datapoints
Overall AEs FE — random 23.2 18 131.8
class effect —
adjusted for
baseline risk
Withdrawals Random effects 20.04 20 93.86
due to AE Fixed effects 21.77 20 93.1
FE — random 20.0 20 94.69
class effect —
adjusted for
baseline risk
Overall Random effects 20.15 20 128.5
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withdrawals Fixed effects 21.39 20 127.3
FE — random 22.22 20 128.1
class effect —
adjusted for
baseline risk

The results on overall AEs (Figure 32) indicate

N T he results on

withdrawals due to AE (Figure

33 ) I

The overall withdrawals analysis (Figure 34)
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Figure 32: Overall AEs up to 8 weeks. Forest plot of results (hazard ratios, 95% Crl, p-
best) of NMA
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Figure 33: Withdrawals due to AE up to 8 weeks. Forest plot of results (hazard ratios,
95% Crl, p-best) of NMA using simple random treatment effects model with no class
effect or vehicle response adjustment
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Figure 34: Overall withdrawals up to 8 weeks. Forest plot of results (hazard ratios,
95% Crl, p-best) of NMA
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B.2.10 Ongoing studies

A Phase 3B/4, multicentre, 4-week, randomised, assessor blinded, vehicle and active
controlled, parallel group study is ongoing to evaluate the safety and efficacy of crisaborole
ointment, 2%, crisaborole vehicle, hydrocortisone butyrate cream, 0.1%, and pimecrolimus
cream, 1% in subjects 2 years of age and older with mild-to-moderate AD. This study
(NCT03539601) is expected to enroll 600 participants and

A single-center two arm, open label observational prospective study, that will evaluate the
safety and efficacy of crisaborole ointment, 2% alone compared to a combination therapy

of crisaborole and a topical corticosteroid (Triamcinolone Acetonide Ointment, 0.1%) over an
8 week period for the treatment of mild-to-moderate AD is currently recruiting patients
(NCT04008784).

B.2.11 Innovation

Crisaborole employs a unique mechanism of action for a topically applied drug in the
treatment of mild-to-moderate AD. Crisaborole is a non-steroidal compound and first-in-class
topical PDE4 inhibitor. Increasing intracellular cAMP levels by inhibiting PDE4 has been
proven to be an effective therapeutic strategy to decrease inflammatory cytokines involved in
AD. Crisaborole is a topical ointment, hence, has limited systemic effects and is not
associated with the serious adverse events reported with oral PDE4 inhibitors, such as
nausea, vomiting, emesis, and headache.(41, 159) Results from the pivotal trials show that
crisaborole provides rapid and sustained improvement in pruritus, a symptom of AD that is
responsible for a significant proportion of disease burden but is not adequately captured by
the EQ-5D. Crisaborole reversed biomarker profiles of skin inflammation and barrier
function, with associated improvements in clinical efficacy measures, highlighting the
therapeutic utility of targeting PDE4 in AD.(35)

B.2.12 Interpretation of clinical effectiveness and safety evidence

B.2.12.1 Principal findings from the clinical evidence highlighting the clinical
benefits and harms of the technology

Overall, crisaborole 20 mg/g ointment has been shown to be an effective treatment for
patients 2 years of age and older with mild-to-moderate AD. Crisaborole was statistically
superior to vehicle ointment on the primary and secondary efficacy endpoints in both pivotal
trials. Moreover, a greater proportion of patients treated with crisaborole experienced
improvement in all signs and symptoms of AD at day 29 than those treated with vehicle. It is
noted that moderate to severe baseline pruritus was reported in approximately 70% of
patients in the pivotal trials, and a significantly greater proportion of patients treated with
crisaborole treated patients became itch-free by day 6. Furthermore, early improvement in
pruritus was associated with improvements in HRQoL including achievement of MCID in
CDLQI and DLQI. Patients treated with crisaborole treated patients reported an overall
reduction in the impact of AD on their HRQoL. Additionally, crisaborole treatment lessened
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the burden of AD on parents and caregivers. Relevant subgroup analyses for age, baseline
severity, prior treatment use, and race and ethnicity revealed numerically greater proportions
of patients treated with crisaborole treated patients than patients treated with vehicle
experienced improvement in ISGA. Additionally, crisaborole improved AD signs and
symptoms common in patients with skin of colour, a patient population at higher risk for AD
yet underrepresented in AD clinical trials.

NMA was used to compare crisaborole to pimecrolimus 1%, tacrolimus 0.1%, and tacrolimus
0.03% in a mixture of adults and children and of mild and moderate RCTs. The key outcome
was merged ISGA 0/1 with IGA 0/1, following prior meta-analyses and expert opinion; there
was no comparator evidence on ISGA success, the primary outcome of the AD301/AD302
RCTs, to conduct NMA. Vehicle response regression was used to adjust for the substantial
variation in vehicle response across RCTs. A random class effect was used across TCls
(pimecrolimus 1% and tacrolimus doses). The NMA found

N T hese findings were robust to

sensitivity analyses to both the model and underlying dataset.JThe safety database included
1012 patients who were exposed to crisaborole and 499 patients who were exposed to
vehicle for 28 days in the pivotal trials and 517 patients who continued treatment with
crisaborole in an open-label long-term study for up to 48 weeks. In the pivotal trials, the
safety profile of crisaborole treatment was similar to vehicle treatment and no serious AEs
were reported. The safety profile of crisaborole was favourable overall for long-term
treatment of patients, and crisaborole demonstrated a low frequency of TEAEs and
treatment-related AEs, most of which were mild to moderate. Additionally, most patients did
not require rescue therapy throughout the long-term study, and the maijority of those who did
receive rescue therapy resumed crisaborole monotherapy within one month.

Safety NMAs were conducted on overall AEs, withdrawals due to AE, and overall
withdrawals. These

I e only exception was

I 1 he adidition of crisaborole as a topical

therapeutic option with a favourable safety profile, clinical efficacy, and limited systemic
exposure for the treatment of mild-to-moderate AD is important to patients, caregivers, and
physicians. While TCSs and TCls are effective therapies, they are associated with significant
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potential adverse events with chronic use. A theoretical benefit of crisaborole is the potential
to reduce the use of TCSs and TCls.

B.2.12.2 Strengths and limitations of the clinical evidence base for the
technology

B.2.12.2.1 Strengths of the evidence base

The two Phase lll clinical trials (AD-301 and AD-302) of crisaborole 2%, were multi-centre,
double-blind, randomised, placebo-controlled studies, representing the highest standard of
clinical evidence.

The crisaborole trials addressed the decision problem and included patient populations and
clinical outcomes relevant to the final NICE scope. The trials included patients 2 years of age
and older with mild-to-moderate AD, which represents patients who may receive crisaborole
in clinical practice. Baseline demographics and disease-specific characteristics were similar
across the trials and were well-balanced between the treatment and vehicle arms in each
trial.

The endpoints measured across the Phase lll trials were well-recognised, clinically-relevant
outcomes, and the assessed AD signs and symptoms are consistent with clinical practice in
the UK.(24) Moreover, HRQoL assessments align with recommendations by NICE as part of
a holistic approach to AD management.(24) Age, baseline severity, and prior treatment use
subgroups are relevant to the final NICE scope. Furthermore, the LTE study, AD-303,
examined the safety profile of crisaborole over a 48-week treatment period and confirmed
the low frequency of treatment-related AEs seen in the pivotal trials.

The statistical analyses employed across the crisaborole clinical trials were robust and
conservative in nature. The primary endpoint of achievement of an ISGA score of clear (0) or
almost clear (1) and an improvement in ISGA score by at least 2, meant that a patient with
mild AD must be completely clear to achieve the primary endpoint and a patient with
moderate AD must become at least ‘almost clear.’

The data supporting the safety of crisaborole are comprehensive and include the LTE study
reporting safety data up to 48 weeks. Overall, crisaborole is well tolerated with a stable AE
profile over time. In contrast to TCSs, long-term use of crisaborole is not associated with
systemic and cutaneous side-effects; nor is it associated with special warnings as is the
case for TCls (160-162). Further, crisaborole does not pose a risk of application site
discolouration, a relevant concern for patients of colour.

The crisaborole clinical trials did not include active comparators. To address this an SLR and
NMA comparing crisaborole to key comparators has been undertaken (pimecrolimus 1%,
tacrolimus 0.1%, tacrolimus 0.03%). This merged across adults and children and across mild
and moderate AD, representing a comparison in this merged population. The key outcome
was ISGA 0/1 merged IGA 0/1, ensuring a connected evidence network. Extensive
exploration of potential models was conducted, covering fixed and random treatment effects,
vehicle response regression, and fixed and random class effects. The selected fixed
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treatment effect, random class effect, vehicle response regression (FE-RCE-VR) model
adjusts for many potential effect modifiers through the regression on vehicle response. To
further explore heterogeneity, meta-regressions on age, gender, % BSA, proportion
Caucasian, and severity were conducted; none were superior in fit to our selected FE-RCE-

and local inconsistency tests were conducted, with only mixed evidence on inconsistency
being identified. Sensitivity analyses to both the model assumptions and underlying data did
not indicate changes in our base case conclusions.

but this does not reflect the licensing and reimbursement landscape (e.g. tacrolimus 0.1% is
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response and properties suggest the evidence networks used in NMA are actually
disconnected.

To account for these differences in vehicle properties across RCTs, we employed vehicle
response regression in our base case NMA. However, this analysis was limited by only using
aggregate data. The strength of the regression also suggested that comparison of absolute
outcomes may be optimal, supporting the view that our networks are disconnected due to
differences in ‘vehicle’ across RCTs. We therefore conducted an unanchored matching
adjusted indirect comparison (MAIC) as a sensitivity analysis as described in Section
B.2.9.10. This found strong evidence that crisaborole has higher odds of achieving
ISGA/IGA 0/1 than tacrolimus 0.03 and pimecrolimus 1%. The unanchored MAIC suggests
heavy sensitivity of the NMA to unaccountable differences in vehicle response. They indicate
that crisaborole increases the odds of an ISGA 0/1 response compared to those TCls
licensed in children. Although unanchored MAIC should not be considered the base case
due to lack of randomisation, its use was supported by the strong impact, and potential bias,
that vehicle response had on treatment effects.

B.3 Cost effectiveness

B.3.1 Published cost-effectiveness studies

An SLR was conducted to identify relevant cost-effectiveness evidence for use in the cost-
effectiveness analysis. This search was conducted in March 2019. A detailed description of
the search, its methods, and results is provided in Appendix G.

B.3.2 Economic analysis

Crisaborole was not identified as a comparator in any economic evaluation identified in the
systematic review, it was consequently necessary to develop a de novo cost-effectiveness
model.

One of three modelling approaches have been used in previous CE models for other
therapies in this indication:

1. Treatment state models (e.g. Garside/TA82 model) (163)
2. Treatment response models (e.g. ICER dupilumab model) (133)
3. Markov model using health states (e.g IGA Ellis et al) (164)

- """
I !, the second

approach undertaken in the dupilumab submission does not appear to capture the relapsing
nature of AD.

The third approach defines disease severity (based on IGA score), which in turn is
associated with resource use and HRQoL patterns. This approach allows the model to
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capture disease remission and acute flares and a similar approach is taken in the de novo
model.

B.3.2.1 Patient population

The economic evaluation considers children and adults aged two years and over with mild
and moderate AD, in line with the anticipated marketing authorisation, and the clinical trial
populations from AD-301 and 302.(12) Sub-populations considered have been based on age
and disease severity, in alignment to those subgroups in which topical calcineurin inhibitors
(TCls) are approved for use and recommended by NICE. Comparators are varied according
to their reimbursement and marketing authorisation conditions as follows:

Children (aged 2—17) with mild AD
Children (aged 2-17) with moderate AD
Adults (aged 218) with mild AD

Adults (aged =218) with moderate AD

il

Whilst crisaborole has been demonstrated to be safe and effective for treatment of adults
and children aged 2 years and older with mild to moderate AD it is not anticipated that
crisaborole will be recommended in the UK for first line use in TCS eligible patients, due to
the very low cost of TCS. Pfizer is consequently seeking reimbursement for crisaborole in an
optimised population for the treatment of adults and children aged 2 years and older with
mild to moderate AD that has not been adequately controlled by topical corticosteroids or
where there is a serious risk of important adverse effects from further topical corticosteroid
use, particularly irreversible skin atrophy (second-line use post-TCS treatment). Cost-
effectiveness analyses for AD TCS eligible (first line) populations have been presented in
Appendix N.

B.3.2.2 Model structure

A Markov cohort model was developed in Microsoft Excel to evaluate the cost-effectiveness
of crisaborole and comparators, from the perspective of the National Health Service (NHS)
and Personal Social Services (PSS). A half cycle correction has been applied. Markov
models have previously been used in NICE appraisals for AD, including TA82.(163)

The modelled health states are defined by disease severity using ISGA criteria (Figure 35):

e Moderate flare — ISGA 3

e Mild flare — ISGA 2

e Controlled disease — ISGA 0-1
e Death
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Figure 35: Model schematic

- e g

People may enter the death state at any point in the model
Abbreviations: ISGA, Investigator’s Static Global Assessment

The ISGA health state definitions were considered more appropriate than the treatment
states utilised in TA82 (163), which encompassed groups of patients with different levels of
disease severity. The health states differ slightly from the Ellis et al (164) modelled health
states as they use ISGA in place of IGA It is noted that clinically a clear/almost clear score
on the IGA and ISGA were considered clinically equivalent and hence, these outcomes were
considered comparable and have been pooled in the NMA. The model does not capture
severe or very severe disease (ISGA4/5) as crisaborole is not licensed in this population.

All patients enter the model in either the moderate or mild state and may either persist in this
state or improve. Patients who improve are at risk of a disease flare, returning them to their
original health state. This allows the model to capture the relapsing nature of AD, where
patients have disease-controlled periods punctuated by acute flares.

The following treatments are assumed to be used as standard of care for acute flares, based
on current marketing authorisation and NICE recommendations.

Mild AD

In mild disease, for both children and adults, emollients are used as standard care
management and mild TCS are used during acute flares. It is noted that whilst TCls are not
currently recommended by NICE for mild AD patients, data from the British Association of
Dermatologists National Clinical Audit of atopic dermatitis in children, indicated that 8.26%
mild AD patients currently receive TCls in UK clinical practice.(2) It is noted that
pimecrolimus is the only licensed TCI in adults and children with mild AD patients. This
suggests that pimecrolimus may be a clinically relevant comparator for mild AD that has not
been adequately controlled by topical corticosteroids or where there is a serious risk of
important adverse effects from further topical corticosteroid use, particularly irreversible skin
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atrophy. hence, this treatment has been considered as a comparator for mild disease,
second-line post-TCS scenario analyses.

Moderate Disease:

In moderate disease, standard care emollients are also used as standard care management,
whilst patients with acute flares will receive initial treatment with moderate TCS. Patient
whose disease is not controlled using TCS may be eligible for TCls.

Children aged 2 to 16 with moderate AD that has not been controlled by topical
corticosteroids, where there is a serious risk of important adverse effects from further topical
corticosteroid use, particularly irreversible skin atrophy may receive tacrolimus 0.03% twice
daily for up to 3 weeks, then once daily until the lesions have cleared.(109) Alternatively,
children with AD of the face and neck may receive pimecrolimus 1% twice daily until
clearance of lesions.(108, 162)

Patients aged 16 years and older with moderate AD that has not been controlled by topical
corticosteroids, where there is a serious risk of important adverse effects from further topical
corticosteroid use, particularly irreversible skin atrophy may receive treatment with
tacrolimus 0.1% twice daily until clearance of lesions.(162) Tacrolimus 0.03% is also
licensed for use in adults, however the SPC states that patients should start treatment with
tacrolimus 0.1%.(109) Pimecrolimus is not recommended by NICE for use in adults.(162)

It is noted whilst clinical guidelines state that mild TCS should be used in mild disease and
moderate TCS should be used in moderate disease, in clinical practice patients may be
receive a more potent TCS prior to receiving TCls. BAD national audit data indicates that
approximately 24% of patients receive a moderate potency TCS and 1% receive a potent
TCS. In order to capture this in the model a weighted average of mild, moderate and potent
TCS is assumed for TCS eligible patients (Section B.3.3.1).

Treatment Application:

TCS may be used once or twice daily for a maximum of two weeks. Tacrolimus and
pimecrolimus can be used twice daily for up to 6 weeks, but patients should stop applying
treatment when lesions have cleared, or after 2 weeks if there are no signs of improvement.
Children receiving tacrolimus 0.03% should reduce use to once daily after 3 weeks.

In the economic analysis, responders and partial responders to TCls or crisaborole are
assumed to receive 4 weeks of treatment (56 applications in total), whilst non-responders
discontinue after 2 weeks. The total number of applications per flare are reported in Table
52. In a sensitivity analysis, patients treated with TCls are modelled to receive 6 weeks of
therapy (84 applications in total) whilst crisaborole treated patients receive only 4 weeks of
therapy (56 applications in total). These assumptions tested due to differences in maximum
usage for TCls (i.e. that tacrolimus and pimecrolimus can be used twice daily for up to a
maximum 6 weeks) and clinical efficacy data considered in the NMA (which captures
outcomes for up to 6 weeks in TCIs). Crisaborole may be used for up to 4 weeks per
treatment cycle and efficacy estimates from crisaborole trials is based on day 29 data.
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Table 52: Treatment applications per treatment cycle

TCS Tacrolimus Tacrolimus Pimecrolimus Crisaborole
0.03% 0.1%

Responders 28° Children: 49° 56° 56° 56°

Adults:56°
Partial 28° Children: 49° 56° 56° 56°
responders Adults:56°
Non- 28° 28° 28° 28° 28°
responders

a. Twice daily for 14 days

b. Twice daily for 21 days then once daily for 7 days
c. Twice daily for 28 days

Abbreviations: TCS, topical corticosteroids.

Patients with moderate disease that respond to tacrolimus may continue to use it twice
weekly as prophylactic therapy to reduce the incidence of flares.(109) Prophylactic use of
tacrolimus has been considered in a separate sensitivity analysis.

In the economic model if a patient fails to respond to treatment, or discontinues due to an
adverse event, they enter a composite state with costs and outcomes based on a weighted
average costs and outcome associated with a combination of subsequent therapies (Section
B.3.3.3). It is assumed that patients who have been treated with TCls due to a serious risk of
important adverse effects from further topical corticosteroid use, particularly irreversible skin
atrophy, will not be eligible for further TCS treatment post TCls or crisaborole (and other
therapies are considered in lieu of TCS). Data from the British Association of Dermatologists
National Clinical Audit of atopic dermatitis in children has been used to inform subsequent
therapy use. (2)
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Table 53: Features of the economic analysis

Previous appraisals Current appraisal
Factor TA82 Chosen values Justification
Time horizon e 1 year for adults o Lifetime for adults A lifetime time horizon is
« Up to age 18 for « Up to age 18 for in line with the NICE
children children reference case

Treatment waning No No

effect?

Source of utilities e Disease Mapped o Utilities in TA82 come
controlled/remission CDLQI/DLQI to from a range of
states were informed EQ-5D data from sources, not all of
by assumptions the crisaborole which are patient-

o Active disease states clinical trials. reported. Using
in children were Mean EQ-5D mapped data from the
informed by the estimates derived clinical trials was -
Novartis submission by ISGA state deemed to be more in
Active disease states line with the reference
¢ case.
in adults were
informed by a utility ¢ Values from TA82 are
panel used in scenario
analysis.

Source of costs e Drug costs: BNF e Drug costs: BNF & | Resource use estimates

e Medical resource eMIT have been updated with
use: PSSRU with « Medical resource | data from the Pfizer UK
resource use use: PSSRU and _el_f]|dem|ology studg/.
estimates from Su et NHS reference ese are deeme
al costs with resource | MOre appropriate as

use estimates from | ey are more recent
Pfizer epidemiology | @nd UK specific.
report

Abbreviations: BNF, British National Formulary; CDLQI, Children’s Dermatitis Life Quality Index; DLQI, Dermatitis Life Quality
Index; eMIT, electronic market information tool; PSSRU, Personal Social Services Research Unit.

B.3.2.3 Intervention technology and comparators

The intervention technology is crisaborole 2%, which is anticipated to receive a marketing
authorisation for the treatment of mild to moderate AD in adults and children from 2 years of

age
.
I The cost-
effectiveness analysis consequently compares crisaborole with other topical therapies used
to treat flares. Table 54 summarises the modelled populations and their relevant
comparators. A scenario analysis considers the prophylactic use of tacrolimus. The model
assumes that patients use emollients at all times.
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Table 54: Summary of modelled populations and the relevant comparators

Children Adults
Mild disease — First line (TCS | TCS TCS
eligible)
Mild disease Pimecrolimus Pimecrolimus
Second line (not adequately
controlled by TCS)
Moderate disease — First line | TCS TCS
(TCS eligible)
Moderate disease Tacrolimus 0.03% Tacrolimus 0.03%
Second line (not adequately | Pimecrolimus (for patients with | Tacrolimus 0.1%
controlled by TCS) AD of the face and neck)

B.3.3 Clinical parameters and variables

B.3.3.1 Response to treatment

Patients enter the model in either the mild or moderate disease state and begin treatment.
Treatment efficacy is measured by the proportion of patients achieving an ISGA score of 0 or
1. The probability of responding to treatment is taken from the network meta-analysis (NMA).
The base-case analysis uses the results of the analysis assessing ISGA 0—1 response rates
up to week six.

A natural history model (NHM) (165) is used to predict vehicle response rates based on age
and disease severity. The NHM provides an event rate A for vehicle, allowing the response
rate at time t to be calculated as:

p =1—exp(—At),

where
A =exp (a + B * (age —age) +y * (%moderate - %moderate)).

Here age is the mean age of patients included in the meta-analysis for the natural history
model and %moderate is the average proportion of patients with moderate disease.

The NMA provided a hazard ratio for response for each comparator versus vehicle. The
hazard ratios are applied to the NHM provides response rates for crisaborole, pimecrolimus,
tacrolimus 0.1% and 0.03% and vehicle in the four main subgroups. The response rates are
calculated at 4 weeks.

The NHM can be used to predict age- and severity-dependent response probabilities,
however this is based on relatively few data points with estimates of the effects of age and
severity having very wide credible intervals. The estimated response rates generated by the
NHM become implausible as the target age and severity move away from the mean values
observed in the included trials.
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The base-case analysis uses estimated response probabilities from the NHM with the age
and severity parameters set to their average population values. The effect of varying
response rates with age and disease severity is then tested in scenario analysis, by
adjusting response rates using odds ratios calculated from the vehicle arm of the AD-301
and AD-302 trials.

AD-301 and AD-302 included patients who were TCS naive and TCS experienced, and
additional subgroup analyses for these populations have been performed and used to inform
two scenario analyses exploring the difference in response rates by adjusting the baseline
response rates in the NHM.

Table 55 presents the odds ratios used in these scenarios. Odds ratios are calculated
compared to the vehicle population as a whole.

Table 55: Odds ratios used to adjust response probabilities

Parameter Subgroup Odds ratio for Source
vehicle response
vs whole
population
Disease severity | Mild disease Pfizer data on file. AD-301 & 302
Moderate disease ad hoc analysis. Table 11.1.1.3
(166)
Age group Children | ] Appendix E Table E1
Adults | ]
Prior treatment Treatment naive - Pfizer data on file. AD-301 & 302
Treatment exposed | ] ad hoc analysis. Table 44.2.2.5
(167)

It was not possible to incorporate mild or moderate TCS into the NMA due to the lack of
evidence identified in the systematic review. In order to facilitate a comparison of crisaborole
with TCS, the transition probabilities from TA82 were applied.(165) When comparing to TCS,
it is assumed that patients may be treated with mild, moderate and high potency TCS. The
proportion of patients using mild, moderate and high potency TCS has been estimated using
a weighted average based on the proportion of patients receiving each form of TCS in the
BAD audit data collected in for NG52. These weights have been calculated separately for
mild and moderate disease, see Table 57.

Table 56: Proportion of patients receiving mild, moderate and potent TCS in mild and
moderate disease

Mild TCS Moderate TCS Potent TCS
% of patients - Mild disease 66% 33% 2%
% of patients - Moderate disease 9% 77% 14%

Response rates used in the model are summarised in Table 57 and Table 58 below.

Two sets of scenario analyses are performed exploring the effect of using alternative

response data:
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1. Response rates for crisaborole and TCls are generated from the NMAs adjusted
using the odds ratios from the vehicle arms of AD-301 & -302 (Section B.2.8.5)

2. Response rates for crisaborole and TCls are generated from the unadjusted MAIC
(Section B.2.8.10)
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Table 57: Response rates applied in the base-case analyses and using subgroup adjustments

Base-case Adjusted for Adjusted for Adjusted for Adjusted for Adjusted for Adjusted for
Thera (Credible severity - mild severity - age - children age - adults prior therapy — | prior therapy —
Py interval) moderate treatment treatment
na-ive exposed
Mild TCS [ | [ | || |
Moderate TCS - - - - -
Tacrolimus 0.03% - - - - -
Tacrolimus 0.1% - - - - -
Pimecrolimus - - - - -
Crisaborole - - - - -

Abbreviations: TCS, Topical corticosteroids.

Table 58: Response rates using the MAIC analyses

Vs tacrolimus 0.03%

Vs tacrolimus 0.1%

Vs pimecrolimus

Comparator

Crisaborole
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B.3.3.1.1 Partial response rates

It is possible that people with moderate disease will have a partial response to treatment
after 28 days and will have moved to having mild disease (ISGA 2). Partial response rates
are not well reported in the literature and no evidence synthesis has been performed
comparing partial response rates for crisaborole with those for TCls. Partial response rates
are available from AD-301 and AD-302, where |l of people with moderate disease had
a partial response to crisaborole and - had a partial response to vehicle.(166) This
represents || NI of non-responders for crisaborole and vehicle respectively.

In the model base-case, it was conservatively assumed that [JJfllof non-responders to
crisaborole, tacrolimus and pimecrolimus achieve a partial response and receive a further
cycle of treatment.

B.3.3.1.2 Second-line treatment response rates

Response rates for second-line treatments have been taken from TA82.(163)

Table 59: Response rates for second-line treatments

Response rate - Mild Response rate -
disease Moderate disease
Tacrolimus 0.03% 0.4 0.4
Tacrolimus 0.1% 0.4 0.4
Pimecrolimus 0.2 0.2
Systemic treatment 0.7 0.7
UV therapy 0.7 0.7

Footnotes: AD, atopic dermatitis; UV, ultraviolet

B.3.3.2 Flare rates

Mild to moderate AD is characterised by periods of low disease activity, punctuated by acute
flares where more intensive treatment is required. In the model, patients in the disease-
controlled state are assumed to be at risk of a flare and returning to the mild or moderate
disease state, dependent on their baseline severity. The Pfizer epidemiology (Appendix M)
report provides flare rates for patients by age and disease

severity

I Thc survey assessed symptoms experienced, visits to healthcare
professionals, flare rates, treatments used, concerns about therapies and out of pocket
expenses. Table 60 presents the average number of flares (assumed to be annual rates),
and four-weekly probabilities derived from these rates.(61)
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Table 60: Number and probability of flares in mild and moderate disease

Mild disease Moderate disease
Age range Annual number 4-weekly Annual number 4-weekly
of flares probability of flares probability
2-11
1217
18+

In a scenario analysis, it is assumed that tacrolimus is used as a maintenance treatment to
reduce the rate of flares. In order to inform the reduction in flares, a rate ratio for tacrolimus

compared to vehicle has been derived from a long-term study of tacrolimus vs vehicle (168).
This study compares 3-times-weekly tacrolimus to vehicle and reports the number of
patients with 0, 1, 2 or the or more flares at 40 weeks (Table 61). Assuming all patients with

more than 3 disease flares had 4 flares, the average number of flares at 40 weeks was
0.854 in the tacrolimus arm and 1.183 in the vehicle arm, indicating a rate ratio of 0.72.
Pimecrolimus is not licenced as a prophylactic treatment and has not been considered for
prophylactic use in the model.

Table 61: Number of disease flares by week 40 (168)

Flares Tacrolimus Vehicle
0 37.9% 33.8%
1 44.4% 38.0%
2 12.1% 11.3%
3 5.6% 9.9%
>3 0.0% 7.0%

This study assessed 3-times-weekly tacrolimus, however the SPC states that tacrolimus
should be used twice-weekly as a maintenance therapy. Given the lack of evidence for the
reduction in flares rates with twice weekly tacrolimus, this rate ratio is assumed to be valid
for twice-weekly tacrolimus and the model assumes 50% of patients receive twice-weekly
tacrolimus and 50% receive three-times-weekly tacrolimus.

B.3.3.3 Treatment withdrawal and subsequent therapies

Patients who have not responded to therapy after four weeks (both TCls and crisaborole)
are assumed to withdraw from treatment and start a new therapy. Thus, any patient not
achieving ISGAO-1 after 4 weeks is assumed to discontinue treatment. This is consistent
with previous models.(163)

Patients who do not respond adequately to treatment are assumed to start a new therapy.
BAD UK national audit data presents a breakdown of treatment regimen by disease severity
in paediatric patients and this data has been used to inform the proportion of patients
receiving each subsequent therapy. It has been assumed that patients that discontinue will
have their treatment escalated. Table 62 presents the modelled probabilities of starting each
therapy in mild disease.

Company evidence submission template for crisaborole for treating mild to moderate atopic
dermatitis in people aged 2 years and older

© Pfizer (2019). All rights reserved
Page 132 of 177



Table 62: Probability of starting different treatments having failed the primary therapy
in mild disease

Probability - Children Probability - Adults
Tacrolimus 0.03% 0.44 0.00
Tacrolimus 0.1% 0.00 0.44
Pimecrolimus 0.44 0.44
Systemic therapy 0.13 0.13
Phototherapy 0.00 0.00

Abbreviations: TCI, topical calcineurin inhibitor; TCS, topical corticosteroids.
Table 63 presents the modelled probabilities of starting each therapy having discontinued
first-line treatment (moderate TCS or crisaborole) in moderate disease.

Table 63: Probability of starting different treatments having failed the primary therapy
in moderate disease

Probability - Children Probability - Adults
Tacrolimus 0.03% 0.41 0.00
Tacrolimus 0.1% 0.00 0.41
Pimecrolimus 0.41 0.41
Systemic therapy 0.13 0.13
Phototherapy 0.05 0.05

Abbreviations: TCI, topical calcineurin inhibitor; TCS, topical corticosteroids.

According to the BAD audit data, phototherapy is not used in mild disease. Thus all patients
that have failed on TCS and TCls move to systemic treatment. This applies to both adults
and children.

Table 64 presents the modelled probabilities of starting each therapy having discontinued
second-line treatment (TCls or crisaborole) in moderate disease.

Table 64: Probability of starting different treatments having failed the second-line
therapy in moderate disease

Probability - Children

Probability - Adults

Systemic therapy

71.48%

71.48%

Phototherapy

28.52%

28.52%

Abbreviations: TCI, topical calcineurin inhibitor; TCS, topical corticosteroids.

B.3.3.4 Resolution of atopic dermatitis

It is thought around 75% of children outgrow their AD in childhood or early
adolescence.(169) In order to capture this in the model it has been assumed that 75% of
patients outgrow their AD by age 16. This gives a 4-week probability of non-recurrence of
0.708%.
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B.3.3.5 Mortality

Age-specific mortality is taken from lifetables for England and Wales (170). Atopic dermatitis
is not expected impact mortality and no standardised mortality ratio is applied.

B.3.4 Measurement and valuation of health effects

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

The AD-301, -302 and -303 trials collected HRQoL data using the DLQI, CDLQI and DFI
questionnaires.(12, 41)

¢ In AD-301 and -302 these were collected both at baseline and Day 29, or when
patients discontinued

¢ In AD-303 these were collected at the start and end of each on-treatment period, and
at the end of the study

The questionnaires were completed by:

e Subjects aged 2—-15 at the baseline study visit (CDLQI)
o All subjects aged 16 or older at baseline (DLQI)
e Parents/guardians of patients aged 2—-17 at baseline (DFI)

These measures do not provide utility values suitable for use in an economic evaluation and
are not in line with the reference case.

B.3.4.2 Mapping

A single algorithm for mapping the DLQI to the EQ-5D-3L was identified.(128) An ordinal
regression model was used to predict the probability of responding 1, 2 or 3 on each item of
the EQ-5D questionnaire based on a patient’s age, sex and DLQI responses. Once a
patient’s responses were predicted the UK EQ-5D-3L tariff was applied to obtain utility
values.
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Table 65: Results of the ordinal logistic regression algorithm for mapping the DLQI to
the EQ-5D-3L

Mobility Self-care Usual activities Pain/discomfort Anxiety/depression
Threshold a, 4.500 (0.190) 4.854 (0.251) 3.574 (0171 2.204 (0.133) 1.469 (0.128)
Threshold a 9.506 (0.368) 9.074 (0.438) 7.231 (0.237) 6.052 (0.178) 4.775 (0.162)
Age 0.051 (0.003) 0.033 (0.004) 0.027 (0.003) 0.025 (0.002) 0.003 (0.002)
Sex” 0.046 (0.089) —0.213 (0.120) 0.133 (0.087) 0.177 (0.073) 0.465 (0.073)
DLQI' | 0.087 (0.055) 0.176 (0.074) 0.270 (0.052) 0.685 (0.047) 0.035 (0.044)
DLQI 2 0.013 (0.061) 0.052 (0.079) =0.114 (0.059) 0.014 (0.049) 0.378 (0.048)
DLQI 3 0.209 (0.068) 0.278 (0.085) 0.351 (0.063) 0.199 (0.060) 0.107 (0.057)
DLQI 4 0.071 (0.058) 0.053 (0.072) 0.051 (0.055) 0.097 (0.050) -0.099 (0.048)
DLQI 5 0.113 (0.075) 0.064 (0.095) 0.209 (0.070) —0.122 (0.064) 0.205 (0.062)
DLQI 6 0.116 (0.060) 0.014 (0.071) 0.215 (0.055) 0.310 (0.054) —0.075 (0.052)
DLQI 7 0.251 (0.053) 0.236 (0.063) 0.283 (0.049) —0.048 (0.046) 0.186 (0.044)
DLQI 8 —0.008 (0.076) —0.013 (0.091) —0.081 (0.071) 0.163 (0.066) 0.121 (0.064)
DLQI 9 —0.094 (0.065) 0.002 (0.075) 0.068 (0.060) 0.132 (0.057) 0.194 (0.054)
DLQI 10 0.233 (0.061) 0.478 (0.071) 0.210 (0.057) 0.245 (0.054) 0.155 (0.052)

The 10 DLQI questions are represented in order by DLQI 1, DLQI 2, etc

* Sex was coded male = 0, female = |

The study used split-half cross-validation whereby the dataset was split into five separate
estimation and validation sets. The estimation set was used to derive the mapping models,
whilst the out-of-sample validation set was utilised for validating the fitted models. This
process was repeated with each of the five estimation/ validation sets after which the sets
were reversed, resulting in a total of 10 complete models. The mean overall difference of the
difference between predicted mean health utility estimates and observed mean health utility
estimates was -0.0120. This is an underestimate of 1.59% which the authors state
represents a clinically unimportant effect.

The algorithm has been specifically

B.3.4.3 Health-related quality-of-life studies

An SLR was conducted to identify relevant HRQoL evidence for use in the cost-effectiveness
analysis. This search was conducted in March 2019. A detailed description of the search, its
methods, and results is provided in Appendix H.

B.3.4.4 Adverse reactions

No adverse events have been incorporated into the economic analysis. The key safety
outcome of interest is application site pain; however, this is a very short-term outcome and
the associated disutility is difficult to accurately assess for incorporation into the economic
model. Other disease related adverse events, such as pruritus, will be correlated with ISGA
and consequently effect of treatment on such events is assumed to be implicitly captured
within the modelled health states. Other adverse events associated with TCls are longer-
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term outcomes such as lymphomas, however there is not enough long-term data on
crisaborole for these to be incorporated into the economic model.

B.3.4.5

analysis

Health-related quality-of-life data used in the cost-effectiveness

HRQoL data in the cost-effectiveness model were generated by mapping the DLQI and
CDLQI to the EQ-5D-3L using the Ali et al algorithm (128) described in Section B.3.4.2.
Descriptive statistics exploring the average EQ-5D score have been produced for each age
and disease severity subgroup. These scores have also been used to generate utility
multipliers relative to ISGA 0-1.

In the base-case, the multipliers generated using ISGA score for adults has been applied in
both the adult and child populations, as the mapping algorithm has been developed using an
adult population and the DLQI. Patients in the ISGA 0-1 health state are assumed to revert
to population utility norms for their age group in the UK.(172) Analysis using children’s
scores in the child populations and using mean EQ-5D scores directly in patient with ISGA 2
or 3 are applied in a scenario analysis, as are the values from TA82. The utility scores from
TA82, the average scores from the crisaborole clinical trials, and utility multipliers are

compared in Table 66. Population norms are presented in Table 67.

Table 66: Comparison of utility values used in the model

Multiplier
vs ISGA 0-
Multiplier “ggaiﬂfg[ 1 based on
Mean EQ- | VS ISGA 0- Value AD EQ-5D
TA82 TA82 — 5D index 1 based on 301 and index
Health utility Multiplier EQ-5D Value AD
P Value AD . AD 302 -
state/disutility values vs ISGA 0- index . 301 and
301 and combined
(163) 1 Value AD AD 302-
AD 302 adult and )
301 and child combined
AD 302 adult and
scores .
child
scores
Mild AD (ISGA 0.985 0.995 || | ] || ||
2) - Adults
Moderate AD 0.875 0.884 N | | |
(ISGA 3) -
Adults
Controlled 0.99 1 H | ] [
disease (ISGA
0-1) - Adults
Mild AD (ISGA | 0.8625 0.880 ] | | ] |
2) - Children
Moderate AD 0.69 0.704 || | ] || | ]
(ISGA 3) -
Children
Controlled 0.98 1 - I - -
disease (ISGA
0-1) - Children
Non- 1 1 1 1 1 1
recurrence

Company evidence submission template for crisaborole for treating mild to moderate atopic
dermatitis in people aged 2 years and older

© Pfizer (2019). All rights reserved
Page 136 of 177




[(Children) | | | |

Abbreviations: AD, atopic dermatitis; ISGA, Investigator’'s Static Global Assessment.

Table 67: EQ-5D index value population norms by age group (172)

Age group Utility
Under 18 1.00
18-24 0.94
25-34 0.93
35-44 0.91
45-54 0.85
55-64 0.80
65-74 0.78
75+ 0.73

Note: The value for the under 18 population is based on an assumption of perfect health.

B.3.5 Cost and healthcare resource use identification,
measurement and valuation

An SLR was conducted to identify relevant cost and healthcare resource use evidence for
use in the cost-effectiveness analysis. This search was conducted in March 2019. A
detailed description of the search, its methods, and results is provided in Appendix I.

B.3.5.1 Intervention and comparators’ costs and resource use

Intervention and comparator costs are assumed to include drug costs. Administration and
monitoring costs are not included.

B.3.5.1.1 Drug dosing

The amount of drug for topical therapies varies by age and it is assumed that all topical
therapies are used at the same rate per application. The amount of drug used per
application is taken from the long-term safety follow-up study AD-303 and is presented in
Table 68 below.(41)

Table 68: Drug use per application by age group

Age range Drug use per application (g)
2-11 year 2.40
12-17 years 2.29
Adults 210
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Crisaborole, tacrolimus 0.1% and pimecrolimus are applied twice daily to manage flares.
Tacrolimus 0.03% is applied twice daily for 3 weeks, then once daily thereafter. TCS may be
applied once or twice a day. In the base-case it assumed that crisaborole and TCls applied
for 4 weeks by responders and partial responders. Non-responders are assumed to cease
therapy after 2 weeks. TCS are used for 2 weeks in all patients. Table 71 summarises the
number of applications per flare in the base-case analysis.

Patients using tacrolimus as maintenance therapy in the sensitivity analysis have been
assumed to use the same volume of drug per application. It is assumed that 50% of patients
apply maintenance therapy twice-weekly and 50% apply it three-times-weekly.

Patients progressing to systemic treatment are assumed to receive 1.25 mg/kg of ciclosporin
twice daily for 4 weeks.

B.3.5.1.2 Drug acquisition costs

Drug acquisition costs are taken from the British National Formulary (BNF) (173) and for
eMIT.(174)

Table 69: Treatment costs and pack sizes

Drug (glrl'g::ssdlz:s) Cost per pack Source

Crisaborole 60 |

Tacrolimus 0.03% 60 £42 .55 BNF

Tacrolimus 0.1% 60 £37.82 BNF

Pimecrolimus 100 £59.07 BNF

Hydrocortisone 1% 30 £0.66 eMIT

cream

Betamethasone 100 £2.99 BNF

valerate 0.025%

ointment

Betamethasone 100 £3.24 BNF

valerate 0.1% cream

Diprobase cream 500 £5.32 BNF

Ciclosporin 50 mg 30 £21.80 BNF

Phototherapy N/A £93 NHS reference costs —
Currency code JC47Z

Phototherapy or
photochemotherapy —
Dermatology (175)

Abbreviations: BNF, British National Formulary.

B.3.5.2 Health-state unit costs and resource use

People with mild to moderate AD are assumed to be managed in primary care. Data from
the Pfizer epidemiology study presented the average number of visits to healthcare
professionals by disease severity.(61) People with mild and moderate disease had on

, respectively. These visits are assumed to be to
GPs.
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It is assumed that adults and children post-TCS who additionally fail second-line crisaborole
or TCI treatment in the model will require increased visits to healthcare professionals. It has
been assumed that 50% of patients that progress to subsequent therapy will see a
dermatologist. Additionally, the number of annual GP visits increases to [JJ.for children and
I for adults reflective of data form a retrospective cross-sectional analysis of the THIN
(The Health Improvement Network) database, designed to describe demographic and
clinical characteristics of AD patients and to estimate their healthcare resource use.

The increase in GP and dermatology visits is to reflect escalation of treatment in difficult to
treat mild and moderate AD, that would not be initiated in primary care and would require
additional monitoring.

Table 70: Unit costs and resource use in mild to moderate disease

Annual use in Annual use in .
Resource - - - Cost per unit Source
mild disease moderate disease
GP visit 2 3 £37 PSSRU 2018
(176)
Dermatologist visit On treatment On treatment £111 NHS
- adults failure and in 50% | failure and in 50% reference
of flares thereafter | of flares thereafter costs —
Service code
330 (175)
Dermatologist visit On treatment On treatment £148 NHS
- children failure and in 50% | failure and in 50% reference
of flares thereafter | of flares thereafter costs —
Service code
257 (175)

Abbreviations: GP, general practitioner; NHS, National Health Service; PSSRU, Personal Social Services Research Unit.

B.3.5.3 Adverse reaction unit costs and resource use

No costs associated with adverse events have been incorporated into the model.

B.3.5.4 Miscellaneous unit costs and resource use

No other costs are considered.

B.3.6 Summary of base-case analysis inputs and assumptions

B.3.6.1 Summary of base-case analysis inputs
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Table 71: Summary of variables applied in the economic model

Variable

Value
(reference to
appropriate
table or figure

Measurement of

uncertainty and

distribution: CI
(distribution)

Reference to section
in submission

in
submission)
Discount rate (costs) 0.035 Not varied
Discount rate (outcomes) 0.035 Not varied
Baseline age (children) 2 Not varied
Baseline age (adults) Not varied
% female Not varied
Cost of crisaborole Not varied

Response probability for
vehicle

Response probability
tacrolimus 0.03%

Response probability
tacrolimus 0.1%

Response probability
pimecrolimus 1%

Response probability
crisaborole

MAIC response crisaborole vs
tac 0.03%

MAIC response crisaborole vs
tac 0.1%

MAIC response crisaborole vs
pimecrolimus

MAIC response tac 0.03%

MAIC response tac 0.1%

MAIC response pimecrolimus

Response rate among non-
responders - Crisaborole

Section B.3.3.1

Section B.3.3.1

Section B.3.3.1

Section B.3.3.1

Section B.3.3.1

Section B.3.3.1

Section B.3.3.1

Section B.3.3.1

Section B.3.3.1

Section B.3.3.1

Section B.3.3.1

Section B.3.3.1

Response rate: Mild TCS - mild 0.520 0.39 - 0.65 (Beta) Section B.3.3.1
disease

Response rate: Mild TCS - 0.520 0.39 - 0.65 (Beta) Section B.3.3.1
moderate disease

Response rate: Moderate TCS 0.600 0.45-0.75 (Beta) Section B.3.3.1
- mild disease

Response rate: Moderate TCS 0.600 0.45 - 0.75 (Beta) Section B.3.3.1
- moderate disease

Response rate: Potent TCS - 0.700 0.525 - 0.875 (Beta) Section B.3.3.1
mild disease

Response rate: Potent TCS - 0.700 0.525 - 0.875 (Beta) Section B.3.3.1

moderate disease

% of patients - Mild disease
Mild TCS

% of patients - Mild disease
Moderate TCS

% of patients - Mild disease

Section B.3.3.1

Section B.3.3.1

Section B.3.3.1
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Potent TCS ||

% of patients - Moderate || * Section B.3.3.1
disease Mild TCS

% of patients - Moderate -——* Section B.3.3.1
disease Moderate TCS

% of patients - Moderate B Section B.3.3.1
disease Potent TCS

Partial response rate: Mild TCS - Section B.3.3.1
- moderate disease

Partial response rate: Moderate || ] Section B.3.3.1
TCS - moderate disease

Mild disease flares per year: | ] Section B.3.3.2
Age 2 to 11

Mild disease flares per year: | ] Section B.3.3.2
Age 12to 17

Mild disease flares per year: | ] Section B.3.3.2
Age Adults

Moderate disease flares per | ] Section B.3.3.2
year: Age 2 to 11

Moderate disease flares per | ] Section B.3.3.2
year: Age 12 to 17

Moderate disease flares per | ] Section B.3.3.2
year: Age Adults

Mild disease Probability - 43.6% 0.436 - 0.436 (Dirichlet) Section B.3.3.3
Children Tacrolimus 0.03%

Mild disease Probability - 0.0% 0 - O (Dirichlet Section B.3.3.3
Children Tacrolimus 0.1%

Mild disease Probability - 43.6% 0.436 - 0.436 (Dirichlet) Section B.3.3.3
Children Pimecrolimus

Mild disease Probability - 12.9% 0.129 - 0.129 (Dirichlet) Section B.3.3.3
Children Systemic therapy

Mild disease Probability - 0.0% 0 - 0 (Dirichlet) Section B.3.3.3
Children Phototherapy

Mild disease Probability - 0.0% 0 - 0 (Dirichlet) Section B.3.3.3
Adults Tacrolimus 0.03%

Mild disease Probability - 43.6% 0.436 - 0.436 (Dirichlet) Section B.3.3.3
Adults Tacrolimus 0.1%

Mild disease Probability - 43.6% 0.436 - 0.436 (Dirichlet) Section B.3.3.3
Adults Pimecrolimus

Mild disease Probability - 12.9% 0.129 - 0.129 (Dirichlet) Section B.3.3.3
Adults Systemic therapy

Mild disease Probability - 0.0% 0 - O (Dirichlet) Section B.3.3.3
Adults Phototherapy

Moderate disease - post 41.0% 0.41 - 0.41 (Dirichlet) Section B.3.3.3
moderate TCS/crisaborole

Probability - Children

Tacrolimus 0.03%

Moderate disease - post 0.0% 0 - O (Dirichlet Section B.3.3.3
moderate TCS/crisaborole

Probability - Children

Tacrolimus 0.1%

Moderate disease - post 41.0% 0.41 - 0.41 (Dirichlet) Section B.3.3.3
moderate TCS/crisaborole

Probability - Children

Pimecrolimus

Moderate disease - post 12.8% 0.128 - 0.128 (Dirichlet) Section B.3.3.3

moderate TCS/crisaborole
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Probability - Children Systemic
therapy

Moderate disease - post 5.1% 0 - 0 (Dirichlet) Section B.3.3.3
moderate TCS/crisaborole
Probability - Children
Phototherapy

o

Moderate disease - post .0% 0 - O (Dirichlet Section B.3.3.3
moderate TCS/crisaborole
Probability - Adults Tacrolimus

0.03%

N
—
<
IS

Moderate disease - post 0.41 - 0.41 (Dirichlet) Section B.3.3.3
moderate TCS/crisaborole
Probability - Adults Tacrolimus

0.1%

Moderate disease - post 41.0% 0.41 - 0.41 (Dirichlet) Section B.3.3.3
moderate TCS/crisaborole
Probability - Adults
Pimecrolimus

Moderate disease - post 12.8% 0.128 - 0.128 (Dirichlet) Section B.3.3.3
moderate TCS/crisaborole
Probability - Adults Systemic
therapy

Moderate disease - post 5.1% 0 - 0 (Dirichlet Section B.3.3.3
moderate TCS/crisaborole
Probability - Adults
Phototherapy

Moderate disease - post 0.0% 0 - 0 (Dirichlet) Section B.3.3.3
TCl/crisaborole Probability -
Children Tacrolimus 0.03%

Moderate disease - post 0.0% 0 - O (Dirichlet) Section B.3.3.3
TCl/crisaborole Probability -
Children Tacrolimus 0.1%

Moderate disease - post 0.0% 0 - 0 (Dirichlet) Section B.3.3.3
TCl/crisaborole Probability -
Children Pimecrolimus

Moderate disease - post 71.5% 0.467 - 0.912 (Dirichlet) Section B.3.3.3
TCl/crisaborole Probability -
Children Systemic therapy

Moderate disease - post 28.5% 0 - O (Dirichlet Section B.3.3.3
TCl/crisaborole Probability -
Children Phototherapy

o

Moderate disease - post
TCl/crisaborole Probability -
Adults Tacrolimus 0.03%

.0% 0 - 0 (Dirichlet) Section B.3.3.3

Moderate disease - post 0.0% 0 - O (Dirichlet) Section B.3.3.3
TCl/crisaborole Probability -
Adults Tacrolimus 0.1%

Moderate disease - post 0.0% 0 - O (Dirichlet) Section B.3.3.3
TCl/crisaborole Probability -
Adults Pimecrolimus

Moderate disease - post 71.5% 0.467 - 0.912 (Dirichlet) Section B.3.3.3
TCl/crisaborole Probability -
Adults Systemic therapy

Moderate disease - post 28.5% 0.088 - 0.533 (Dirichlet) Section B.3.3.3
TCl/crisaborole Probability -
Adults Phototherapy

Odds ratio for response vs all | ] Section B.3.3.1
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patients - No prior treatment

Odds ratio for response vs all | ] Section B.3.3.1
patients - Prior treatment

Odds ratio for response vs all | ] Section B.3.3.1
patients - Mild disease

Odds ratio for response vs all | ] Section B.3.3.1
patients - Moderate disease

Odds ratio for response vs all | ] Section B.3.3.1
patients - Child

Odds ratio for response vs all | ] Section B.3.3.1
patients - Adult

% patients who outgrow AD 0.75 Not varied Section B.3.3.4
Mortality multiplier 1 Not varied Section B.3.3.5
Utility AD-301 & -302 Children - 1.000 Not varied Section B.3.4.5
non-recurrence

Utility AD-301 & -302 Adults - || ] Section B.3.4.5
mild disease

Utility AD-301 & -302 Adults - || ] Section B.3.4.5
moderate disease

Utility AD-301 & -302 Adults - || ] Section B.3.4.5
controlled disease

% returning to population norm 100% Not varied Section B.3.4.5
Population utility norms Under 1 Not varied Section B.3.4.5
18

Population utility norms 18-24 0.94 Not varied Section B.3.4.5
Population utility norms 25-34 0.927 Not varied Section B.3.4.5
Population utility norms 35-44 0.911 Not varied Section B.3.4.5
Population utility norms 45-54 0.847 Not varied Section B.3.4.5
Population utility norms 55-64 0.799 Not varied Section B.3.4.5
Population utility norms 65-74 0.779 Not varied Section B.3.4.5
Population utility norms 75+ 0.726 Not varied Section B.3.4.5
Drug use per application — age 2.40 2.17-2.63 (Normal) Section B.3.5.1
2-11 years

Drug use per application — age 2.29 1.97-2.61 (Normal) Section B.3.5.1
12-17 years

Drug use per application — 2.10 1.44-2.76 (Normal) Section B.3.5.1
adults

Hydrocortisone 1% Grams per 30 Not varied Section B.3.5.1
tube (9)

Hydrocortisone 1% Cost per 0.66 Not varied Section B.3.5.1
tube (£)

Hydrocortisone 1% Applications 28 Not varied Section B.3.5.1
per flare - responders

Hydrocortisone 1% Applications 28 Not varied Section B.3.5.1
per flare - responders

Hydrocortisone 1% Applications 28 Not varied Section B.3.5.1
per flare - responders

Betamethasone valerate 100 Not varied Section B.3.5.1
0.025% ointment Grams per

tube (g)

Betamethasone valerate 2.99 Not varied Section B.3.5.1
0.025% ointment Cost per tube

(£)

Betamethasone valerate 28 Not varied Section B.3.5.1
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0.025% ointment Applications

per flare - responders

Betamethasone valerate 28 Not varied Section B.3.5.1
0.025% ointment Applications

per flare - partial responders

Betamethasone valerate 28 Not varied Section B.3.5.1
0.025% ointment Applications

per flare - non responders

Tacrolimus 0.03%Grams per 60 Not varied Section B.3.5.1
tube (9)

Tacrolimus 0.03%Cost per tube 42.55 Not varied Section B.3.5.1
(£)

Tacrolimus 0.03%Applications 56 Not varied Section B.3.5.1
per flare - responders

Tacrolimus 0.03%Applications 56 Not varied Section B.3.5.1
per flare - partial responders

Tacrolimus 0.03%Applications 28 Not varied Section B.3.5.1
per flare - non responders

Tacrolimus 0.1%Grams per 60 Not varied Section B.3.5.1
tube (g)

Tacrolimus 0.1%Cost per tube 37.82 Not varied Section B.3.5.1
(£)

Tacrolimus 0.1%Applications 56 Not varied Section B.3.5.1
per flare - responders

Tacrolimus 0.1%Applications 56 Not varied Section B.3.5.1
per flare - partial responders

Tacrolimus 0.1%Applications 28 Not varied Section B.3.5.1
per flare - non responders

Pimecrolimus Grams per tube 100 Not varied Section B.3.5.1
(9)

Pimecrolimus Cost per tube (£) 59.07 Not varied Section B.3.5.1
Pimecrolimus Applications per 56 Not varied Section B.3.5.1
flare - responders

Pimecrolimus Applications per 56 Not varied Section B.3.5.1
flare - partial responders

Pimecrolimus Applications per 28 Not varied Section B.3.5.1
flare - non responders

Crisaborole Grams per tube (£) 60 Not varied Section B.3.5.1
Crisaborole Applications per 56 Not varied Section B.3.5.1
flare - responders

Crisaborole Applications per 56 Not varied Section B.3.5.1
flare - partial responders

Crisaborole Applications per 28 Not varied Section B.3.5.1
flare - non responders

Betamethasone valerate 100 Not varied Section B.3.5.1
0.15Grams per tube (g)

Betamethasone valerate 3.24 Not varied Section B.3.5.1
0.15Cost per tube (£)

Betamethasone valerate 0.1% 28 Not varied Section B.3.5.1
Applications per flare -

responders

Betamethasone valerate 0.1% 28 Not varied Section B.3.5.1
Applications per flare -partial

responders

Betamethasone valerate 0.1% 28 Not varied Section B.3.5.1
Applications per flare - non
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responders

Diprobase Units per pack (g) 500 Not varied Section B.3.5.1
Diprobase Cost per pack (£) 6.32 Not varied Section B.3.5.1
Diprobase Units per flare - 500 Not varied Section B.3.5.1
responders

Ciclosporin 25 mg Units per 1500 Not varied Section B.3.5.1
pack (g)

Ciclosporin 25 mg Cost per 21.8 Not varied Section B.3.5.1
pack (£)

Ciclosporin 25 mg Units per 70 Not varied Section B.3.5.1
flare - responders

Phototherapy Cost per pack (£) 93 Not varied Section B.3.5.1
Phototherapy Units per flare - 1 Not varied Section B.3.5.1
responders

Diprobase maintenance use 250 Not varied Section B.3.5.2
Annual GP visits Mild 2 Not varied Section B.3.5.2
Annual GP visits Moderate 3 Not varied Section B.3.5.2
Cost per unit - GP visit 37 Not varied Section B.3.5.2
Cost per unit Dermatologist visit 111 Not varied Section B.3.5.2
- adult

Cost per unit Dermatologist visit 148 Not varied Section B.3.5.2
- children

Subsequent therapy Response 0.374 0.281 - 0.468 (Beta) Section B.3.3.3
rate - mild disease Tacrolimus

0.03%

Subsequent therapy Response 0.385 0.289 - 0.481 (Beta) Section B.3.3.3
rate - mild disease Tacrolimus

0.1%

Subsequent therapy Response 0.249 0.187 - 0.311 (Beta) Section B.3.3.3

rate - mild disease
Pimecrolimus

Subsequent therapy Response 0.7 0.525 - 0.875 (Beta) Section B.3.3.3
rate - mild disease Systemic

treatment

Subsequent therapy Response 0.7 0.525 - 0.875 (Beta) Section B.3.3.3
rate - mild disease UV therapy

Subsequent therapy Response 0.374 0.281 - 0.468 (Beta) Section B.3.3.3

rate - Moderate disease
Tacrolimus 0.03%

Subsequent therapy Response 0.385 0.289 - 0.481 (Beta) Section B.3.3.3
rate - Moderate disease
Tacrolimus 0.1%

Subsequent therapy Response 0.249 0.187 - 0.311 (Beta) Section B.3.3.3
rate - Moderate disease
Pimecrolimus

Subsequent therapy Response 0.7 0.525 - 0.875 (Beta) Section B.3.3.3
rate - Moderate disease
Systemic treatment

Subsequent therapy Response 0.7 0.525 - 0.875 (Beta) Section B.3.3.3
rate - Moderate disease UV

therapy

Proportion of flares incurring a 50% 37.5%-42.5% (Beta) Section B.3.5.2

dermatology visit in subsequent
therapy Mild disease

Company evidence submission template for crisaborole for treating mild to moderate atopic
dermatitis in people aged 2 years and older

© Pfizer (2019). All rights reserved
Page 145 of 177




Proportion of flares incurring a
dermatology visit in subsequent
therapy Moderate disease

50%

GP visits while on subsequent
therapy - children

GP visits while on subsequent
therapy - adults

37.5%-42.5% (Beta)

Section B.3.5.2

Section B.3.5.2

Section B.3.5.2

B.3.6.2

Assumptions

Table 72: Model assumptions and justification

Model input

Assumption

Justification

Assessment
point for
response

Response rates are assessed at 4
weeks.

This assumption has been made to
simplify the model structure. The
response rates included in the model
base-case for each comparator reflect
the assessment time point in the
clinical trials used to inform the NMA.

Partial
response

The proportion of non-responders with
a partial response is constant across
treatments.

This assumption is made due to a lack
of data on partial response rates from
the clinical trials.

Flare rates

Flare rates are independent of
treatment.

While some patients will receive
maintenance therapy to reduce the rate
of disease flares, there is little
comparative evidence on efficacy. Both
tacrolimus and pimecrolimus have
been shown to reduce flare rates when
compared to vehicle, but there is not
head-to-head data comparing TCls to
TCS. Additionally, flare rates in model
have been taken from the Pfizer
epidemiology report. The population
included patients being treated with
TCls and represents an overall flare
rate for the population, including those
using TCls. This assumption is tested
in scenario analysis.

HRQoL
mapping

EQ-5D values generated by mapping
the DLQI to the EQ-5D can be used in
the model for children.

No algorithm for mapping the CDLQI to
the EQ-5D was identified. The DLQI
and CDLQI are very similar in construct
and the author has indicated that the
same methods are applicable. A
scenario using EQ-5D data mapped
from the CDLQI is included.

Emollient use

Patients use emollients at all times and
patients experiencing a flare use twice
as much emollient as those with
controlled disease.

Emollients form the basis of
management of AD and should always
be used even when the AD is clear.

Drug use

The amount of drug used per
application is constant across all topical
treatments.

All treatments are topical and little data
is available comparing application
rates. There were no significant
differences in application rates for
crisaborole and vehicle in the clinical
trial and the same assumption was
made in TA82.
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Subsequent
therapies

Patients that discontinue treatment
within the model will receive a more
intensive subsequent treatment.

The primary reason for patients
withdrawing from treatment in the
model is lack of response. It is not
clinically plausible that an AD patient
that is uncontrolled by TCS or TCls will
be managed using emollient only or
lower potency TCS given the multiple
treatment options currently available
(i.e. phototherapy, systemic therapies)
for patients unresponsive to first and
second line of therapy.

Monitoring of
subsequent
therapies

Patients progressing to subsequent
therapy receive increased
dermatologist and GP visits.

Higher potency treatments such as
systemic therapies are subject to a high
risk of adverse events and require
additional monitoring. Additionally, off-
label therapies are unlikely to be
initiated by a GP.

Abbreviations: CDLQI, Children’s’ Dermatitis Life Quality Index; DLQI, Dermatitis Life Quality Index; NMA, network meta-

analysis; TCI, topical calcineurin inhibitor; TCS, topical corticosteroids.

B.3.7 Base-case results

B.3.7.1 Base-case incremental cost-effectiveness analysis results

In adults and children aged 2 years and older with mild to moderate AD that has not been
controlled by topical corticosteroids or where there is a serious risk of important adverse
effects from further topical corticosteroid use, particularly irreversible skin atrophy (second-
line use post-TCS treatment) crisaborole is the dominant treatment option in all populations.
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Table 73: Children with mild AD post-TCS: Base-case results

Technologies

Total costs

(£)

Crisaborole

ICER

Pimecrolimus

Total Incremental | Incremental versus incr!grlrEIeRntal
QALYs costs (£) QALYs baseline
(E/QALY) (E/QALY)
- Dominant
Dominated Dominated

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years

Table 74: Adults with mild AD post-TCS: Base-case results

Technologies

Total costs

(£)

Crisaborole

Pimecrolimus

ICER ICER
Total Incremental | Incremental versus incremental
QALYs costs (£) QALYs baseline £/QALY)
€/QALY) |
- Dominant
Dominated | Dominated

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years

Table 75: Children with moderate AD post-TCS: Base-case results

ICER

Technologies Total costs Total Incremental | Incremental versus inc:gszntal
(£) QALYs costs (£) QALYs baseline (£/QALY)
(E/QALY)
Crisaborole -_- I I - Dominant
Tacrolimus T [ | Dominated | Dominated
0.03%
Pimecrolimus | ] | ] I | Dominated | Dominated

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years

Table 76: Adults with moderate AD post-TCS: Base-case results

Technologies

Total costs

(£)

Crisaborole

Tacrolimus
0.1%

Tacrolimus
0.03%

ICER

Total Incremental | Incremental versus incrlgrEeRntal
QALYs costs (£) QALYs baseline
(E/QALY) (£/QALY)
- Dominant
Dominated Dominated
- - - Dominated | Dominated

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years

B.3.8

Sensitivity analyses

Sensitivity analysis results are presented here for the post-TCS populations. The remaining

analyses are presented in Appendix N.
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B.3.8.1 Probabilistic sensitivity analysis

Joint parameter uncertainty was explored through probabilistic sensitivity analysis (PSA), in
which all parameters are assigned distributions and varied jointly. 1000 Monte Carlo
simulations were recorded. Where parameters have been taken from an NMA they have
been varied using the CODA output. Results were plotted on the cost-effectiveness plane
(CEP) and cost-effectiveness acceptability curves (CEAC) were generated.

B.3.8.1.1 Children with mild AD post-TCS

Table 77 presents the mean costs and QALY's from the PSA, alongside the incremental
costs, QALYS and ICERs. Figure 36 and Figure 37 present the cost-effectiveness plane
and cost-effectiveness acceptability curve (CEAC) respectively. The results of the PSA in
children with post-TCS mild disease are congruent with the deterministic ICERs. There are
marginal differences in costs and QALYs between treatments, nevertheless, crisaborole
remains dominant for the PSA mean estimates and is cost-effective in 79% of simulations at
a willingness-to-pay threshold of £20,000.

Table 77: Children with mild AD post-TCS - PSA results

ICER

Total Incremental | Incremental versus ICER
Technologies | costs | Total QALYs - incremental
costs (£) QALYs baseline
(£) (E/QALY) (£/QALY)

Crisaborole B | | - -
N |

Pimecrolimus - - Dominated | Dominated
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Figure 36 Children with mild AD post-TCS - cost-effectiveness

Figure 37 Children with mild AD post-TCS - CEAC

B.3.8.1.2 Adults with mild AD post-TCS

Table 78 presents the mean costs and QALY's from the PSA, alongside the incremental
costs, QALYS and ICERs. Figure 38 and Figure 39 present the cost-effectiveness plane
and cost-effectiveness acceptability curve (CEAC) respectively. The results of the PSA in

adults with post-TCS mild disease are congruent with the deterministic ICERs. There are
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marginal differences in costs and QALYs between treatments, nevertheless, crisaborole
remains dominant for the PSA mean estimates and is cost-effective in 94% of simulations at
a willingness-to-pay threshold of £20,000.

Table 78: Adults with mild AD post-TCS - PSA results

ICER

Technologies ;I':;?sl Total Incremental | Incremental versus incrlgnEeRntal
9 QALYs costs (£) QALYs baseline

(£) (E/QALY) (E/QALY)

Crisaborole | NN | N
Pimecrolimus | I | TN

- Dominated | Dominated

Figure 38 Adults with mild AD post-TCS - cost-effectiveness
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Figure 39 Adults with mild AD post-TCS - CEAC

B.3.8.1.3 Children with moderate AD post-TCS

Table 79 presents the mean costs and QALY's from the PSA, alongside the incremental
costs, QALYS and ICERs. Figure 40 and Figure 41 present the cost-effectiveness plane
and cost-effectiveness acceptability curve (CEAC) respectively. The results of the PSA in
children with post-TCS moderate disease are congruent with the deterministic ICERs. There
are marginal differences in costs and QALYs between treatments, nevertheless, crisaborole
remains dominant for the PSA mean estimates and is cost-effective in 76% of simulations at
a willingness-to-pay threshold of £20,000.

Table 79: Children with moderate AD post-TCS - PSA results

ICER

Dominated Dominated

Total ICER
Technologies costs Total Incremental | Incremental versus incremental
() QALYs costs (£) QALYs baseline (E/QALY)
(£/QALY)
Crisaborole I | | | ; -
Tacrolimus - - - Dominated Dominated
0.03%

Pimecrolimus I Il
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Figure 40 Children with moderate AD post-TCS - cost-effectiveness

Figure 41 Children with moderate AD post-TCS - CEAC

B.3.8.1.4 Adults with moderate AD post-TCS

Table 80 presents the mean costs and QALYs from the PSA, alongside the incremental
costs, QALYS and ICERs. Figure 42 and Figure 43 present the cost-effectiveness plane and
cost-effectiveness acceptability curve (CEAC) respectively. The results of the PSA in adults
with post-TCS moderate disease show there are marginal differences in costs and QALYs
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between treatments, hence, the PSA in this instance is generating a higher ICER than the
deterministic analysis, due to the wide credible intervals for crisaborole versus tacrolimus
and due to Jensen'’s inequality (economic model is a nonlinear function).This leads to a
higher ICER for crisaborole vs tacrolimus 0.1%. Nevertheless, crisaborole is cost-effective in
54% of simulations at a willingness-to-pay threshold of £20,000 and cost saving in 51% of
scenarios.

Table 80: Adults with moderate AD post-TCS - PSA results

ICER

Total ICER
Technologies | costs Total Incremental | Incremental versus incremental
) QALYs costs (£) QALYs baseline (£/QALY)
(E/QALY)
Tacrolimus | NN | TN i i - -
0.1%
Crisaborole | N | TN || B N
Tacrolimus -_- - - Dominated | Dominated
0.03%

Figure 42 Adults with moderate AD post-TCS - cost-effectiveness plane
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Figure 43 Adults with moderate AD post-TCS - CEAC

B.3.8.2 Deterministic sensitivity analysis

Deterministic sensitivity analysis is presented for the post-TCS populations. This sensitivity
analysis has been run on the net monetary benefit (NMB) at a willingness to pay threshold of
£20,000. In populations with more than one comparison each comparator has been
considered separately.

B.3.8.2.1 Children with mild AD post-TCS

Figure 44 present the results of the one-way sensitivity analysis (OWSA) for children with
mild AD vs pimecrolimus. The results of the OWSA are sensitive to the absolute response
probabilities for crisaborole and the comparators, reflective of the relatively wide credible
intervals in the NMA. The results also show some sensitivity to the assumptions about
subsequent therapy and the utility values associated with mild and controlled disease.
Nevertheless, overall the NMB remains positive when these are varied and indicate that
crisaborole remains cost-effective at a WTP threshold of £20,000, indicating results are
robust to plausible variations in assumptions.
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Figure 44 Children with mild AD post-TCS - tornado diagram vs pimecrolimus

B.3.8.2.2 Adults with mild AD post-TCS

Figure 45 presents the results of the one-way sensitivity analysis (OWSA) for adults with
mild AD vs pimecrolimus. The results of the OWSA for adults also show sensitivity to
changes in the response probabilities for crisaborole or comparators and similar to results in
children with mild disease, results show some sensitivity to the assumptions around
subsequent therapy and the utility values for mild and disease-controlled states. The results
are also sensitive in adults to the assumed drug usage since, there were a smaller number
of adults in the clinical trial, the confidence interval around drug use is larger in adults.
Overall, however, the NMB remains positive in most scenarios indicating that crisaborole
remains cost-effective at a WTP threshold of £20,000 and results are quite robust to
plausible variations in assumptions.
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Figure 45 Adults with mild AD post-TCS - tornado diagram vs pimecrolimus

B.3.8.2.3 Children with moderate AD post-TCS

Figure 46 presents the results of the one-way sensitivity analysis (OWSA) for children with
moderate AD vs tacrolimus 0.03%. Figure 47 presents the same data for the comparison
with pimecrolimus. The OWSA results are also sensitive to the assumptions around
subsequent therapy and monitoring, and the utility values associated with moderate disease,
however crisaborole remains cost-effective when these are varied. The results show
sensitivity to changes in the response probabilities for crisaborole or comparators and similar
to results in children, mild disease, results show some sensitivity to the assumptions around
subsequent therapy and the utility values for mild and disease-controlled states. Overall,
however, the NMB remains positive in most scenarios indicating that crisaborole remains
cost-effective at a WTP threshold of £20,000 and results are robust to plausible variations in
assumptions.
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Figure 46 Children with moderate AD post-TCS - tornado diagram vs tacrolimus 0.03%

Figure 47 Children with moderate AD post-TCS - tornado diagram vs pimecrolimus

B.3.8.2.4 Adults with moderate AD post-TCS

Figure 48 presents the results of the OWSA for adults with moderate AD vs tacrolimus
0.03%. Figure 49 presents the same data for the comparison with tacrolimus 0.1%. ICERs
are sensitive to the treatment efficacy, utility values, assumptions about subsequent
treatments, drug use assumptions and dermatology visits. Overall, however, the NMB
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remains positive in most scenarios indicating that crisaborole remains cost-effective at a
WTP threshold of £20,000 and results are robust to plausible variations in assumptions.

Figure 48 Adults with moderate AD post-TCS - tornado diagram vs tacrolimus 0.03%

Figure 49 Adults with moderate AD post-TCS - tornado diagram vs tacrolimus 0.1%
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B.3.8.3 Scenario analysis

Table 81 present the results of the scenario analyses for children and adults with post-TCS
mild and moderate AD respectively. Crisaborole remains dominant in the majority of
scenarios. It is noted that the base case economic analysis presents ICERs using NMA
evidence. An unanchored MAIC was performed due to a potential disconnect in the network
resulting from heterogeneity in vehicle response. Conclusions from this analysis show that
the NMA results are robust and reinforced by additional evidence from the MAIC and
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Table 81: Children with moderate AD post-TCS — Scenario analysis

Scenario name

Details

Children with mild
AD post TCS —
incremental ICER

Adults with mild
AD post TCS —
incremental ICER

Children with
moderate AD post
TCS - incremental

Adults with
moderate AD post
TCS - incremental

ICER ICER
Base-case Dominant Dominant Dominant Dominant
MAIC - vs tacrolimus | Compare to tacrolimus 0.03% using . .

N/A N/A D D
0.03% MAIC response probabilities / f ominant ominant
N.INC ) v.s Compare to plme-Cfr.ollmus using MAIC Dominant Dominant Dominant N/A
pimecrolimus response probabilities
Adjust for line of Adjust response probabilities using
therapy the odds ratio for having received Dominant Dominant Dominant e
prior therapy
Adjust for severity of | Adjust response probabilities using . : .
D t D t D t
disease the odds ratio for moderate disease ominan ominan ominan -
Adjust for age Adjust resp(?nse propabllltles using Dominant Dominant Dominant Dominant
the odds ratio for children
Adjust for line, Apply adjustments for line of therapy, . : .
D t D t D t

severity and age age and disease severity ominan ominan ominan L
MAIC - vs tacrolimus | Compare to tacrolimus 0.03% using
0.03% Adjust for MAIC response probabilities and N/A N/A Dominant Dominant
line, severity and age | including all adjustments
MAIC - vs Compare to pimecrolimus using MAIC
pimecrolimus Adjust | response probabilities and including Dominant Dominant Dominant N/A

for line, severity and
age

all adjustments
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Use tacrolimus

Assume equal efficacy between

. ) N/A N/A Dominated Dominated
0.03% response rate | tacrolimus 0.03% and crisaborole ominate ominate
- 5 -
Use tacrolimus 0.1% AssurTIe equal efficacy .between N/A N/A N/A Dominated
response rate tacrolimus 0.1% and crisaborole
] [ li A | effi bet
S€ pimecrolimus -ssume lequa © Ica.cy erween Dominated Dominated Dominated N/A
response rate pimecrolimus and crisaborole
I I I babilities b
rr;ct:er(:abs;azrg;fonse 2n(;:023ase afl response probabilities by Dominant Dominant Dominant Dominant
D D I iliti
ra::ﬂec;es;; (;(:/osponse : goc/orease all response probabilities by Dominant Dominant Dominant N
Remove partial Set partial response rates to 0 N/A N/A Dominant Dominant
response
Tacrolimus Assume tacrolimus is used while in Cheapest therapy
Prophlaxis use the controlled disease state and apply Pimecrolimus:
a rate ratio to flare rates Dominated '
N/A N/A Tacrolimus 0.03%: Dominated
I
I
I
o) 0, 1
50% outgrow AD Assume only 50% of patients outgrow Dominant N/A Dominant N/A
AD by adulthood
Use child-specific Use utility values derived from . .
utilities children in AD-301 & -302 Dominant N/A Dominant N/A
Garside utilities Use TAB82 utility values Dominant Dominant Dominant Dominant
6 weeks TClI Assume responders to tacrolimus Dominant Dominant Dominant Dominant

0.03% and pimecrolimus are treated

Document B: Company evidence submission for tofacitinib for treating active psoriatic arthritis following disease-modifying anti-rheumatic drugs

[1D1220]

© Pfizer Limited (2018). All rights reserved

Page 162 of 177




for 6 weeks

Time horizon 16 Set the time horizon to 16 years old
years

Dominant N/A Dominant N/A

Footnotes:
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B.3.8.4 Summary of sensitivity analyses results

One-way sensitivity analyses show that ICERs show some sensitivity to assumptions around
efficacy, drug use, utilities and dermatology visits. Overall, however, the NMB remains
positive in most scenarios indicating that crisaborole remains cost-effective at a WTP
threshold of £20,000 in all populations and results are robust to plausible variations in most
assumptions.

Results of the PSA are congruent with the deterministic ICERs in three of the four
populations. In children with mild disease post-TCS, adults with mild disease post-TCS and
children with moderate disease post-TCS crisaborole is cost-effective in 79%, 94% and 76%
of simulations at a willingness-to-pay threshold of £20,000 respectively. In adults with
moderate disease crisaborole was cost-effective in 54% of simulations at a WTP threshold of
£20,000.

B.3.9 Subgroup analysis

See base case results for analyses by disease severity and adult/child subgroups.

B.3.10 Validation

B.3.10.1 Validation of cost-effectiveness analysis

The cost-effectiveness model has been validated internally by the model developers and by
health economists not involved in the construction of the model. The model was validated
using standard procedures:

e Cell-by-cell checks of logic and consistency
e Logical check of model outputs
o Comparison of outputs to those from previous economic analyses

Results of model verification led to modifications to the electronic model; model outputs were
subsequently compared to that of TA82 and were considered consistent.

B.3.11 Interpretation and conclusions of economic evidence

Crisaborole has been shown to be a highly cost-effective treatment option versus current
standard care for adults and children aged 2 years with mild to moderate AD that has not
been controlled by topical corticosteroids or where there is a serious risk of important
adverse effects from further topical corticosteroid use.

Whilst ICERs show some sensitivity to assumptions around efficacy, drug use, utilities and
dermatology visits, one-way sensitivity analyses indicate the results are robust to plausible
variations in parameter estimates and key structural assumptions.
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This analysis is relevant to all patient groups that may receive crisaborole and population-
specific data from the crisaborole clinical trial programme is used where available. The
model is designed to imitate the treatment pathway used in England and Wales. Data used
in the model are generalisable to the UK. The main strengths of this analysis are:

e The effectiveness of crisaborole has been demonstrated in two large randomised
clinical trials

e The model is flexible in that it considers adult and child subgroups by disease
severity and hence covers the range of populations and treatment scenarios in which
crisaborole may be used. The model consequently presents ICERs for crisaborole
versus comparators in relevant patient subgroups according to their UK licensing and
NICE reimbursement recommendations.

o The base case NMA was a comprehensive analysis that used advanced evidence
synthesis methods to evaluate crisaborole versus existing standard care therapies.
This NMA adjusted both for heterogeneity in the time-points for treatment outcomes
assessment and class effects for TCls. Furthermore, this model adjusted for
heterogeneity in vehicle response using meta-regression. A substantial number of
sensitivity analyses were explored.

¢ An unanchored MAIC was performed consistent with NICE guidance, due to a
potential disconnect in the network resulting from heterogeneity in vehicle response.
Whilst the base case economic analysis presents ICERs using NMA evidence,
conclusions from this analysis are robust and reinforced by additional evidence from
the MAIC.

o HRQoL weights (utility data) in the cost-effectiveness model were generated by
mapping DLQI and CDLQI data collected in AD 301 and AD 302 to the EQ-5D-3L
using a validated for mapping DLQI to EQ-5D-3L published algorithm by Ali et al (96).
Mean EQ-5D utility scores have been produced for each age and disease severity
subgroup in order to appropriately inform the economic model.

The main limitations of this analysis are:

o Limitations of the underlying clinical evidence. NMA analyses stratified by age and/or
severity (e.g. children with mild AD, children with moderate AD, adults with mild AD,
adults with moderate AD) were sparsely populated or networks were disconnected.
These analyses consequently are not considered sufficiently reliable to inform the
cost-effectiveness analysis. In the base case analysis response estimates for all
populations have been based on the overall NMA (all populations combined) with
estimates from the MAIC available in sensitivity analyses. A comparison to TCSs was
also not possible due to trial population differences and the lack of subgroup data
reporting with which to compare to the mild to moderate population treated with
crisaborole.
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Notes for company

Highlighting in the template

Square brackets and - highlighting are used in this template to indicate text
that should be replaced with your own text or deleted. These are set up as form

fields, so to replace the prompt text in ||| | | | N \vith your own text,

click anywhere within the highlighted text and type. Your text will overwrite the

highlighted section.

To delete grey highlighted text, click anywhere within the text and press
DELETE.
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Section A: Clarification on effectiveness data

Literature searching and included studies

A1. Company submission (CS), Section B.2.1.1, page 31 and CS, Appendix D1
page 8. Please provide a copy of the search strategies and sources searched by the
Global Resource for EczemA Trials (GREAT) database to identify randomised

clinical trials of eczema treatments for literature before 2017.

Pfizer Response: The search strategy for the GREAT database is presented in
Appendix 1. The GREAT database contains records of RCTs of treatments for
established eczema published since the inception of the MEDLINE (1966) and
EMBASE (1980) databases and also contains records of systematic reviews of

treatments for established eczema from 2000 onwards.

A2. CS, Appendix D1, pages 13-14, Tables D1 and D2.

a) Please confirm that the updated search strategies are the same as those
conducted by the GREAT database. If not, please explain the implications of
the different strategies used.

b) Please confirm that no randomised controlled trials relevant to the decision
problem have been missed.

Pfizer response:

a) The search strategies were designed to update the GREAT database search from
2017 to the search date, some modifications were made to increase
sensitivity/specificity for the population, study design filters and animal filters search

terms.

b) The GREAT database search is cited as having 94% sensitivity (1). It is expected
that the Updated search would have similar sensitivity to the GREAT database
search. In order to test the robustness of the Updated searches, we tested the recall
(sensitivity) and specificity of the both strategies against the list of included studies.
The Updated search strategy that was used for searching Medline and Embase from
2017 onward was as sensitive, and more specific, than the original strategy by the
GREAT database.
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For full details of this comparison, please see Appendix 2. In brief, the search was

conducted in Embase and Medline to align with the GREAT database search

strategy for literature from 2000-2016 and the searches were limited to English. The

summarised results of the search comparison can be found in Table 1 below.

Table 1: Results of robustness test between GREAT database search strategy and
Updated search strategy

Search Embase # of hits Medline # of hits
GREAT Database Search | 5717 5291

Strategy

Updated Search Strategy | 4769 2144

Both the GREAT and Updated search strategies missed three citations that were
included in the SLR by a handsearching of previous SLR references:

1.

Boguniewicz M; Fiedler VC; Raimer S; Lawrence ID; Leung DY; Hanifin JM.
A randomized, vehicle-controlled trial of tacrolimus ointment for treatment of
atopic dermatitis in children. Pediatric Tacrolimus Study Group. Journal of
Allergy & Clinical Immunology. 102(4 Pt 1):637-44, 1998.

This trial was found in the GREAT database, however, it was not picked up
using the search strategies. Therefore, this study was likely added to the
GREAT database via hand searching.

. Hordinsky M; Fleischer A; Rivers JK; Poulin Y; Belsito D; Hultsch T. Efficacy

and safety of pimecrolimus cream 1% in mild-to-moderate chronic hand
dermatitis: a randomized, double-blind trial. Dermatology. 221(1):71-7, 2010.

This trial was identified through recursive searching.

Sears HW; Bailer JW; Yeadon A. Efficacy and safety of hydrocortisone
buteprate 0.1% cream in patients with atopic dermatitis. Clinical Therapeutics.
19(4):710-9, 1997 Jul-Aug.

This trial was found in the GREAT database, however, it was not picked up
using the search strategies. Therefore, this study was likely added to the
GREAT database via hand searching.

The Updated search in Embase also missed the following reference:

Meurer M., Fartasch M., Albrecht G., Vogt T., Worm M., Ruzicka T., Altmeyer P.J.,
Schneider D., Weidinger G., Braeutigam M. Long-term efficacy and safety of

pimecrolimus cream 1% in adults with moderate atopic dermatitis. Dermatology. 208
(4) (pp 365-372), 2004.

However, even though the Updated Embase search missed this reference it was

picked up by Medline in the Updated search so still remained in the review.
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In addition, the Pfizer UK SLR has been thoroughly cross-referenced with an
additional SLR undertaken by Pfizer Global.(2) It is noted that the Pfizer Global
search was undertaken independently and used a separate search strategy. All SLR
results and data extractions from the UK and Global searches were cross-referenced
to ensure all relevant publications were captured and as an additional quality
assurance step. In addition, the references of a further 21 previously published SLRs
were hand searched to ensure all relevant randomised controlled trials were

included.

A3. Priority Question. CS, Section B.2.1. Section B.2.1.1 states that many studies
of topical corticosteroids and topical calcineurin inhibitors were excluded either
because the population was >20% severe or because a breakdown of severity was
not reported. Please clarify whether these studies were checked for any subgroup

data reported for mild-to-moderate patients.

Pfizer response: A search for subgroup data was conducted for studies excluded for
population reasons. Please see Table 2 provided which lists the studies that were

excluded due to the population having >20% severe AD population and whether they

reported subgroup data.

Table 2: Studies excluded due to population >20% severe

Author year

Subgroup data available

Almeyda, J.,Burt, B. W. (1974). Double blind controlled
study of treatment of atopic eczema with a preparation of
hydrocortisone in a new drug delivery system versus
betamethasone 17-valerate Br J Dermatol, 91(5), 579-83

No mild and/or moderate disease
subgroup data

Bleeker, J. (1975). Double blind comparison between two
new topical corticosteroids, halcinonide 0.1% and
clobetasol propionate cream 0.05% Current medical
research and opinion, 3 (4), 225-228

No mild and/or moderate disease
subgroup data

Savin, R. C. (1976). Betamethasone dipropionate in
psoriasis and atopic dermatitis Conn Med, 40(1), 5-7

No mild and/or moderate disease
subgroup data

Fisher, M.,Kelly, A. P. (1979). Multicenter trial of
fluocinonide in an emollient cream base Int J Dermatol,
18(8), 660-4

No mild and/or moderate disease
subgroup data

Veien, N. K.,Hattel, T.,Justesen, O.,Norholm, A.,Verjans,
H. L. (1984). Hydrocortisone 17-butyrate (Locoid) 0.1%
cream versus hydrocortisone (Uniderm) 1% cream in the
treatment of children suffering from atopic dermatitis J Int
Med Res, 12(5), 310-3

No mild and/or moderate disease
subgroup data

Reitamo, S., Wollenberg, A., Schopf, E., Perrot, JL.,
Marks, R., Rusicka, T., Christophers, E., Kapp, A., Lahfa,
M., Rubins, A., Jablonska, S., Rustin, M., for the
European Tacrolimus Study Group. (2000), Safety and
Efficacy of 1 Year of Tacrolimus Ointment Monotherapy in
Adults With Atopic Dermatitis Arch Dermatol, 136, 999-

No mild and/or moderate disease
subgroup data

Clarification questions
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Hanifin, J. M.,Ling, M. R.,Langley, R.,Breneman, D.,Rafal,
E. (2001). Tacrolimus ointment for the treatment of atopic
dermatitis in adult patients: part |, efficacy J Am Acad
Dermatol, 44(1 Suppl), S28-38

Severe AD at baseline results presented
for both studies combined in the
intervention group but not for vehicle

group

Hanifin, J.,Gupta, A. K.,Rajagopalan, R. (2002).
Intermittent dosing of fluticasone propionate cream for
reducing the risk of relapse in atopic dermatitis patients
Br J Dermatol, 147(3), 528-37

No mild and/or moderate disease
subgroup data

Paller, A.,Eichenfield, L. F.,Leung, D. Y.,Stewart,
D.,Appell, M. (2001). A 12-week study of tacrolimus
ointment for the treatment of atopic dermatitis in pediatric
patients J Am Acad Dermatol, 44(1 Suppl), S47-57

No mild and/or moderate disease
subgroup data

Soter, NA., Fleischer, AB., Webster, GF., Monroe, E.,
Lawrence, |., and the Tacrolimus Ointment Study Group.
(2001). Tacrolimus ointment for the treatment of atopic
dermatitis in adult patients: Part Il, Safety. J Am Acad
Dermatol, S39-S46

No mild and/or moderate disease
subgroup data

Meurer, M.,Folster-Holst, R.,Wozel, G.,Weidinger,
G.,Junger, M.,Brautigam, M.,Casm-De- study group
(2002). Pimecrolimus cream in the long-term
management of atopic dermatitis in adults: a six-month
study Dermatology, 205(3), 271-7

No mild and/or moderate disease
subgroup data for outcomes of interest

Reitamo, S.,Rustin, M.,Ruzicka, T.,Cambazard,
F.,Kalimo, K.,Friedmann, P. S.,Schoepf, E.,Lahfa,
M.,Diepgen, T. L.,Judodihardjo, H.,Wollenberg, A.,Berth-
Jones, J.,Bieber, T.,European Tacrolimus Ointment
Study, (2002). Efficacy and safety of tacrolimus ointment
compared with that of hydrocortisone butyrate ointment in
adult patients with atopic dermatitis Journal of Allergy and
Clinical Immunology, 109(3), 547-555

No mild and/or moderate disease
subgroup data

Luger, T. A.,Lahfa, M.,Folster-Holst, R.,Gulliver, W.
P.,Allen, R.,Molloy, S.,Barbier, N.,Paul, C.,Bos, J. D.
(2004). Long-term safety and tolerability of pimecrolimus
cream 1% and topical corticosteroids in adults with
moderate to severe atopic dermatitis J Dermatolog Treat,
15(3), 169-78

No mild and/or moderate disease
subgroup data

Reitamo, S.,Harper, J.,Bos, J. D.,Cambazard,
F.,Bruijnzeel-Koomen, C.,Valk, P.,Smith, C.,Moss,
C.,Dobozy, A.,Palatsi, R.,European Tacrolimus Ointment,
Group (2004). 0.03% Tacrolimus ointment applied once
or twice daily is more efficacious than 1% hydrocortisone
acetate in children with moderate to severe atopic
dermatitis: results of a randomized double-blind controlled
trial.[see comment] British Journal of Dermatology,
150(3), 554-62

Presents mEASI scores by moderate
subgroup (see Figure 2 and Table 2)

Not stratified randomized by AD severity

Reitamo, S.,Ortonne, J. P.,Sand, C.,Cambazard,
F.,Bieber, T.,Folster-Holst, R.,Vena, G.,Bos, J. D.,Fabbri,
P.,Groenhoej Larsen, C.,European Tacrolimus Ointment
Study, Group (2005). A multicentre, randomized, double-
blind, controlled study of long-term treatment with 0.1%
tacrolimus ointment in adults with moderate to severe
atopic dermatitis Br J Dermatol, 152(6), 1282-9

No mild and/or moderate disease
subgroup data

Fleischer, A. B., Jr.,Abramovits, W.,Breneman, D.,Jaracz,
E.,U. S/Canada tacrolimus ointment study group (2007).
Tacrolimus ointment is more effective than pimecrolimus
cream in adult patients with moderate to very severe
atopic dermatitis J Dermatolog Treat, 18(3), 151-7

Presents EASI and IGADA scores by
moderate subgroup (see Figure 5 and
Figure 7)

Not stratified randomized by AD severity

Remitz, A., Harper, J., Rustin, M., Goldschmidt, W.F.,

No mild and/or moderate disease
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Palatsi, R., Van Der Valk, P.G., Sharpe, G., Smith, C.H.,
Dobozy, A., Turjanmaa, K. and European Tacrolimus
Ointment Study Group (2007). Long-term safety and
efficacy of tacrolimus ointment for the treatment of atopic
dermatitis in children. Acta dermato-venereologica, 87(1),
54-61.

subgroup data

Mandelin, J.,Remitz, A.,Virtanen, H.,Reitamo, S. (2010).
One-year treatment with 0.1% tacrolimus ointment versus
a corticosteroid regimen in adults with moderate to severe
atopic dermatitis: A randomized, double-blind,
comparative trial Acta Derm Venereol, 90: 170-174

No mild and/or moderate disease
subgroup data

Woods, M. T.,Brown, P. A.,Baig-Lewis, S. F.,Simpson, E.
L. (2011). Effects of a novel formulation of fluocinonide
0.1% cream on skin barrier function in atopic dermatitis J
Drugs Dermatol, 10(2), 171-6

No mild and/or moderate disease
subgroup data

Trial design

A4. CS, Section B.2.2, Table 9 and Section B.2.3, Table 11.

a) Please clarify why the crisaborole randomised controlled trials, AD-301 and

AD-302, were designed identically rather than as a single study.

b) Please confirm whether there were any differences in design between these 2

trials

Pfizer response

a) Manufacturers seeking approval of a new drug in the United States

consequently typically run two identical studies to meet FDA requirements for

a new drug application submission. The US Food and Drugs Administration

(FDA) requires that manufacturers of a new drug provide ‘substantial

evidence’ of efficacy based on ‘adequate and well-controlled investigations,’

which FDA has clarified as being at least two (adequate and well-controlled)

clinical studies.

b) Studies AD 301 and AD 302 were designed identically and there were no

differences between the two trials.

A5. CS, Section B.2.4.3, Figures 4 and 5. Please clarify whether there were any

stratification factors used when randomising patients to treatment in AD-301 and AD-

302.

Pfizer response Subjects were randomised to crisaborole or vehicle stratified by

study centre.

Clarification questions
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AG6. CS, Section B.2.6.1.2, page 56. The company submission states that “The
MCID for the CDLQI has been reported as = 2.5-point change from baseline”. Please
explain the appropriateness of using this minimal clinically important difference
(MCID) for the Children’s Life Quality Index (CDLQI) for patients aged 2-15 years

when it is only validated in patients aged 4-15 years.

Pfizer response: The Children’s Life Quality Index (CDLQI) was developed in a
cohort of 169 children aged 3-16 years and validated in a cohort of 233 children
aged 4-16 years.(3) The CDLQI is self-explanatory and may be completed by the
child alone. Ages younger than 4 years require parent or caregiver assistance.
However, the CDLQI allows for parent or caregiver assistance for children 4 years
and older as well. Thus, the addition of children ages 2 and 3 years does not
represent a change in methodology. Moreover, the results of the analysis of mean
change in baseline CDLQI in the subgroup of patients 4-15 years treated with
crisaborole was nearly identical to that of patients 2-15 years (-4.5 versus -4.6,
respectively.) The minimal clinically important difference (MCID) is the smallest
amount of change in the assessment instrument score that an individual patient
would identify as important and which would result in a change in the patient’s
management. The MCID for the CDLQI was previously estimated as a 2.5-point or
greater change from baseline.(4) Thus, patients treated with crisaborole experienced
a change in HRQoL as measured by the CDLQI assessment that was nearly double
the threshold that would result in a perceived difference and warrant a change in

disease management.

Trial analysis and results
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A7. CS, Section B.1.1, Table 1. The company decision problem specifies the
following population “Adults and children aged 2 years and older with mild to
moderate AD that has not been controlled by topical corticosteroids or where there is
a serious risk of important adverse effects from further topical corticosteroid use,
particularly irreversible skin atrophy (second-line use post-TCS treatment)”.
However, AD-301 and AD-302 did not select patients whose condition was
uncontrolled on topical corticosteroids or were at serious risk of adverse effects from

topical corticosteroids.

a) Please clarify whether the trial populations would be easier to treat and
therefore the trial results may be more favourable than the likely results in the
intended population in clinical practice.

b) Please clarify whether this has been explored in any sensitivity analyses
within these trials or whether there is any evidence from trials of other atopic
dermatitis treatments that address this issue.

Pfizer response:

a) Expert clinical advice indicated that patients who have active mild to moderate
AD despite previous TCS, represent a more challenging mild to moderate AD

population to treat since these patients may include a proportion of patients
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We have additionally included a forest plot showing the odds ratio of a
response for crisaborole versus vehicle for patients according to prior TCS

therapy exposure, see Figure 1. It is evident from

I (e cos-

effectiveness analysis an exploratory sensitivity analysis has also been
undertaken to consider patients who were TCS naive vs TCS exposed based
on the results from AD 301 and AD 302 trial data. In this analysis, consistent

with the clinical trial evidence,

B is noted that in this exploratory analyses, the overall cost-
effectiveness results are more favourable for crisaborole, see Appendix 3 and

Figure 1.

Figure 1: Odds Ratio ISGA Clear/Almost Clear

A8. CS, Section B.2.4.2, Table 16 and Section B.2.7.1. The company submission
states that the statistical analysis of primary, secondary and other endpoints was “...
tested between treatment groups using logistical regression with factors for

treatment group and analysis centre.”
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a) Please provide estimates of odds ratios (with 95% confidence intervals)
adjusted for centre for each trial as per the primary and secondary analyses.
b) Please comment on whether there was any evidence of a differential

treatment effect by centre.

Pfizer response:
a) The estimates provided for primary and secondary endpoint analyses have
been stratified by treatment centre.
b) There was no evidence of a differential treatment effect by treatment centre.
The p-values for treatment by analysis centre interaction were 0.992 and

0.951 for Study 301, 302 respectively, please see Table 3.

Table 3: Pooling Analysis for the Primary Efficacy Endpoint:
Success in ISGA at Day 29

Treatment by Analysis Center P-Value

AD-301 AD-302

Success in ISGA at Day 29 0.992 0.951

Note: P-Value for interaction term from a logistic regression (with Firth option) test with factors
of treatment group, analysis center, and treatment group by analysis center interaction. Values
have been adjusted for multiple imputation.

A9. Priority Question. CS, Sections B.2.6 and B.2.7, pages 55 to 64. Some of the
trial results are presented separately for AD-301 and AD-302, while for some
outcomes and some subgroup analyses, the data are pooled across the 2 trials.
a) Please justify why some outcomes were pooled but not others, and why
pooling was acceptable (given that it breaks randomisation).
b) Please justify why a meta-analysis of outcomes across AD-301 and AD-302
was not conducted for all outcomes specified in the NICE final scope.
c) Please state any known reasons why more patients achieved Investigator's
Static Global Assessment (ISGA) success or ISGA 0/1 in AD-301 than in AD-
302, particularly in the vehicle arms.
d) For the outcome ISGA 0/1 sub-grouped by age (Table 24), please provide
separate results for AD-301 and AD-302 for consistency with other subgroups
presented.

Pfizer response:
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a) This was conducted for FDA purposes - pooled analyses can provide more robust

results with larger sample size, especially for subgroup analyses.

b) Pooled analyses were available for the following efficacy endpoints which are

broadly consistent with the outcomes specified in the NICE final scope:
e Primary:

o Success in ISGA (an ISGA score of Clear [0] or Almost C
least a 2-grade improvement from Baseline)

lear [1] with at

Table 4: Proportion of pooled patients achieving ISGA Success at Day

29
o . .
Cohort Stratification Num!)er of % patients at Day 29 achieving ISGA
subjects Success

Stratified by Baseline ISGA
Mild Crisaborole [ ] [

: : [
Mild Vehicle [ ] [ ]
Moderate Crisaborole [ ] [

: [

Moderate Vehicle [ ] [

*All p values are versus vehicle control

Note: Study cohorts from AD-301 and AD-302 were pooled; ISGA score of <1 (clear or almost clear)

with a 22-grade improvement from baseline

e Secondary (Please see Appendix 4 for data tables)

o Proportion of subjects with ISGA score of Clear (0) or Almost Clear (1)

at Day 29

= Main Submission, Section B.2.7.1, Table 24-25 (p.

63-64)

o Time to success in ISGA (defined as a score of Clear [0] or AlImost

Clear [1] with at least a 2-grade improvement from Baseline)

= Main Submission, Section B.2.6.1.2: Figure 9 (p. 53)

o Clinical signs of AD (erythema, induration/papulation, exu

dation

[oozing or crusting], excoriation [evidence of scratching], and

lichenification [epidermal thickening]) evaluated globally on a 4-point

scale and not by body region

Clarification questions Page 1
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=  Main Submission, Section B.2.6.1.2; Figure 11-12 page 54-55

o Time to Improvement in Pruritus (a score of None [0] or Mild [1] of the

SPS with at least a 1-grade improvement from Baseline)

=  Main Submission, Section B.2.6.1.2, Figure 10 (p 54)

o Proportion of subjects with Improvement in Pruritus by visit

=  Appendix 4, Table 1

o Change from Baseline in Treatable %BSA

=  Appendix 4, Table 2

o CDLQI, DLQI, and DFI. Scores and changes from Baseline

summarized by treatment group
= CDLQI: Main Submission, Section B.2.6.1.2; Table 19 (p. 56)
= DLQI: Main Submission, Section B.2.6.1.2; Table 20 (p. 56)
= DFI: Main Submission, Section B.2.6.1.2; Table 21 (p. 56)
o Subgroup analyses

= Success in ISGA (an ISGA score of Clear [0] or AlImost Clear [1]
with at least a 2-grade improvement from Baseline). Day 29, by

subgroups of:
o Sex
o Appendix 4, Table 3
o Age
o Appendix 4, Table 4
e Ethnicity
o Appendix 4, Table 5
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e Race
o Appendix 4, Table 6

e Prior AD medication (naive, corticosteroid [systemic &
dermatological preparations] and topical calcineurin
inhibitor)

o Main Submission, Section B.2.7.1; Table 26 (p. 65)

It is acknowledged that across the

endpoints,
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d)

Table 5: ISGA 0/1 Rates at 29 Days Per Treatment Arm Results for Adult and Child Subgroup RCT Data

Trial Baselin N/ % ISGA 0-1
number | eISGA Arm Children (age groups in years)
(Acrony —_— Adults
m)
. Crisaboro

AL M Jle2% g S —
AD-301 Mild Vehicle

Moderat | Crisaboro
AD-301 | ¢ Crisa T *
AD-301 w Vehicle

- Crisaboro
AD-302 | Mild Crisaboro Y *
AD-302 Mild Vehicle

Moderat | Crisaboro
AD-302 | ¢ Crisd Y *
AD-302 W Vehicle
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A10. CS, Section B.2.7. Please provide an analysis by study using a single model
that includes all relevant covariates together with interaction terms for treatment by
covariate and include continuous baseline variables as continuous covariates using
a suitable relationship to response (not necessarily linear).

Pfizer response: We point out that the requested multivariate regression analysis
had not been part of the initial submission. The matching adjusted indirect
comparison (MAIC) used in Document B Section 2.8.10 relies on a propensity score
reweighting of the pooled AD301 and AD302 datasets to match the average baseline
characteristics of comparator trials. Document D details the combination of literature
reviews, univariate regression analyses, and clinical expert surveys used to identify a

list of important effect modifiers and prognostic variables to be used in matching.
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In response to the reviewer request, we have conducted simple generalised linear
models on ISGA 0/1 and ISGA success including all the relevant prognostic

variables and effect modifiers.

Results are presented below from both the “all relevant covariates” model and “only

significant covariates” model.
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Table 6 Estimated odds ratios and p-values for ISGA 0/1 binomial-logistic
regression analysis pooling AD301 and AD302 datasets

All relevant covariates

Only significant covariates

Estimate (95% CI)

Intercept

study

treatment

age

bsa

sex

Prior treatment
white

isga

treatment:age
treatment:bsa

treatment:sex

treatment:prior
treatment

treatment:white

treatment:isqa

p-value

Estimate (95% CI)

p-value

il

m "H'ﬂl!l

* P-values that are less than 0.05 “significance” threshold. If a variable is significant as an effect modifier (i.e.

treatment by covariate interaction) then it is included as both a prognostic factor and effect modifier in the “only

significant covariates” model.

ITable 7 Estimated odds ratios and p-values for ISGA success binomial-

logistic regression analysis pooling AD301 and AD302 datasets

All relevant covariates

Only significant covariates

Estimate (95%

(Intercept)

stud

E

treatment

2

o
1Y

S

(74
b

e

Prior treatment

white

isga

treatment:age
treatment:bsa

treatment:sex

treatment:prior
treatment

treatment:white

treatment:isga

p-value

Estimate (95%

p-value

sl

1R

* P-values that are less than 0.05 “significance” threshold. If a variable is significant as an

effect modifier (i.e. treatment by covariate interaction) then it is included as both a prognostic

factor and effect modifier in the “only significant covariates” model.
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A11. CS, Section B.2.7.1, Table 25. Please comment on the finding that in all age
subgroups of mild disease in AD-301, there is no significant difference in ISGA 0/1
between crisaborole and vehicle, while for the age 7-11 subgroup, there is a higher

response in the vehicle arm.

Pfizer response: It is noted that the subgroup results by mild/moderate disease are
post-hoc analyses and AD 301 and AD 302 trials did not have any prospective
stratification or randomisation allocation quotas by age group or disease severity.
The baseline "mild" population the sample size is approximately 39% of the overall
pooled study population and is substantially smaller than for the baseline "moderate"
population. AN2728-AD-301 and AN2728-AD-302 were not statistically powered for
the subgroup analyses and as such, results of a post-hoc analysis should be viewed
with caution. Whilst, the primary endpoint, success in ISGA, was defined as an
ISGA of "clear" or "almost clear" with at least a 2-grade improvement from Baseline.
In the pivotal studies, this means that for a treatment to be considered a success for
a "mild" subject, they effectively had to show zero disease in order to achieve "clear"
on the ISGA scale. Consequently, it is more difficult to achieve success in a "mild" vs
"moderate" subject as the latter only needs to achieve a state of "almost clear"
whereas as a mild subject was required to be scored as "clear". For example, to
illustrate how stringent the scale was in the mild subjects in regards to the grade of
"clear", hence, even if a subject had one remaining lesion with 0.25% Body Surface
Area (BSA) (equivalent to approximately a 1/4 handprint in size) with ISGA grade =
1, the subject would qualify as "almost clear" and not "clear" and therefore would not
meet the primary endpoint. The secondary endpoint, i.e. proportion of patients who
achieved an ISGA score of "clear" (0) or "almost clear" (1) at day 29, which does not
require a 2-grade improvement (not as stringent as the primary endpoint), was

statistically significant for both the "mild" and "moderate" patient populations.

Nevertheless, it is noted that overall a statistically significantly greater proportion of
crisaborole-treated patients achieved success in ISGA than in in other subgroups

analysed
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Extension study, AD-303

A12. CS, Sections B.2.3 and B.2.4.3. The company submission states that patients
entered the extension study, AD-303 if they had completed AD-301 or AD-302
without experiencing a crisaborole treatment-related adverse event or a serious
adverse event. Figure 4 indicates that 1398 patients completed AD-301 or AD-302.
However, Figure 5 indicates that only 517 patients (37%) entered AD-303. Please
comment on:

a) why only 37% of trial completers entered AD-303 and

b) whether these patients were likely to have more favourable results than those

who did not enter.

Pfizer response:

a) Study AD 303 was conducted as a long-term safety study. It is noted that not
all sites were consequently invited to participate because the study recruited

only sufficient patient numbers to appropriately assess safety outcomes.

b) Whilst there is no formal record of the reasons that patients were not enrolled
in AD 303 for the participating sites, all subjects at selected study sites were
eligible for inclusion. The trials were kept blinded so that patients and
caregivers/parents did not know if they were on crisaborole or vehicle in AD
301 and AD 302 and, hence, would not create a selection bias for AD 303
participation. There is consequently no reason to suspect that these patients
were more likely to have a favourable result than those who did not

participate.

A13. CS, Section B.2.4.3, Figure 6. In the extension study, AD-303, only 52% (271
people of 517) completed the study, while 86 (17%) withdrew and 115 (22%)
discontinued for “other” reasons. Please provide the reasons for discontinuation,
both for those who withdrew and those who discontinued for other reasons.

Pfizer response: The most frequent reasons for discontinuation from Study AN2728-
AD-303 were
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Section B.2.6.2, please confirm whether any further effectiveness data is available
for AD-303. If available, please provide this data. For example, of all on-treatment

periods started, how many led to a response (ISGA 0/1) within 4 weeks?

In Study AN2728-AD-303, the proportion of subjects with an ISGA Clear or Almost
Clear response was similar among age groups at most visits and improved over
time; 55% of subjects achieved a response of ISGA Clear or Aimost Clear at Week
48 and improvement was observed from Baseline with no differences observed

across age groups. The indirect assessment of efficacy in the long-term extension
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Study AN2728-AD-303 suggests that clinical benefit as assessed by ISGA was

sustained with long-term intermittent treatment with crisaborole ointment, 2%.

Figure 2: Subjects with ISGA Clear or Almost Clear at each Visit by Age Group,
Study AN2728-AD-303 (Safety Population, Observed Cases)

Network meta-analysis (NMA)

A15. Priority Question. CS, Section B.2.8.2. Selection of key outcome for the
network meta-analysis (NMA) is described on page 67.
a) Please provide further justification for selecting ISGA/IGA 0/1 as the only
effectiveness measure for use in the NMA and model, given that the NICE

technology appraisal of topical calcineurin inhibitors (tacrolimus and

pimecrolimus) includes a range of outcome measures (for example, Eczema
Area and Severity Index [EASI], Physicians Global Evaluation [PGE],
reduction in body surface area [BSA]).

b) Please justify why other outcomes such as clinical signs were not analysed in
a NMA.

Pfizer response:
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(a) AD 301 and AD 302 did not record EASI outcomes during data collection. It is
noted that EASI is a composite (multi-item) score assessing extension and severity
of signs of atopic dermatitis and with range 0-72. IGA/ISGA are outcome measures
that typically score a more global domain on an ordinal scale (e.g. rating overall
eczema severity) and ranges from 0-5 only, without specific assessment of extension
of the disease. These differences would render combining these two types of
endpoints challenging. Nevertheless, EASI outcomes were considered for potential
inclusion in an exploratory NMA, but after full review of the trials that reported EASI
outcomes it was evident that the network of evidence could not be increased by
considering the additional EASI endpoint.(5-14) The relevant studies that reported
EASI outcomes were either not suitable for inclusion for other reasons (5-14) or also
reported ISGA/IGA (6, 7, 11, 12) and hence, had already been included in the
network of evidence based on ISGA/IGA outcomes. The analysis was consequently
not undertaken.

As explained in A16 below, all IGA and ISGA outcomes included in the ISGA 0/1
NMA were static while PGE is dynamic, so PGE could not be merged with
IGA/ISGA.

(b)The only clinical signs on which a connected network could potentially be
performed was the binary outcome of clear almost clear of pruritus. The network
could only be connected if studies purely in facial AD were included; this was
conducted as a sensitivity analysis and results provided in Appendix D of the

submission

A16. Priority Question. CS, Section B.2.8.2. Selection of key outcome for the NMA
is described on page 67. The company submission states that ISGA and IGA were
sufficiently similar to be pooled within the NMA. It also states that ISGA is a static
measure (assessed at one time-point) but that Physicians Global Evaluation (PGE)
was not pooled because it is a dynamic measure (relative to baseline). Please clarify
whether the Investigator Global Assessment (IGA) measure used in the comparator
studies in the NMA was static or dynamic. If dynamic, please clarify why it was

acceptable to pool these with ISGA but not to pool other measures such as PGE.

Pfizer response: The IGA in all comparator studies was static as it was assessed at

only one time point.
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A17. Priority Question. CS, Sections B.2.8.2 and B.2.8.4. Selection of key
outcome for the NMA is described on page 67. The company submission states that
the primary outcome of ISGA success in the crisaborole studies (that is, ISGA 0/1
and =22-grade improvement) was not consistently reported in comparator trials, so
could not be analysed in the NMA. However, section B.2.8.4 and Table 30 indicate
that 3 comparator studies report an outcome of ISGA/IGA 0/1 and =1-grade
improvement. Please clarify whether these data could also be generated for AD-301
and AD-302. If so, please justify why no NMA was provided for this outcome given
that these studies would also form a (limited) network.

Pfizer response: Please note that it was stated in Document B p 67 that the key
outcome we considered in the NMA was ISGA/IGA 0/1 and that ‘this outcome was
selected as the key outcome for the NMA rather than ISGA success (the primary
outcome in the crisaborole studies) because ISGA success was not consistently
reported in comparator RCTs and could not be analysed appropriately’. ISGA
0/1 was consequently the outcome which allowed us to put together the most robust
network of evidence, which included the largest number of trials, with an outcome
that was reported consistently across studies. ISGA 0/1 was also the outcome which
was considered the most appropriate endpoint for the economic model (which is
based on disease states rather than treatment response). Nevertheless, it is also
noted that full results of the NMA on ISGA success have already been reported in

Appendix D and are available for review.
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A18. Priority Question. CS, Section B.2.8.3. The differences in vehicle across
randomised controlled trials in mild to moderate atopic dermatitis is described

on page 68. Section B.2.8.3 states that
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also states that

N 2sed

on this, the base-case NMA includes a meta-regression for vehicle response.
a) Please explain why the crisaborole base ointment would be likely to have

more benefit than other ointments such as the base ointment for tacrolimus.

O

) Trial results are usually analysed based on the relative difference between
arms. Please justify why it is assumed that the greater difference between
intervention and response in the comparator trials than in the crisaborole trials

does not reflect a true greater effect of comparators.

(¢
N—

Given the above, please justify why the NMA with meta-regression for vehicle
response was used as the base case.

Pfizer response:
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b) This is a result of our answer to the f