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Executive Summary
An overview of the submission details for the drug under review is provided in Table 1.

Table 1: Background Information of Application Submitted for Review

Item Description

Information on drug submitted for review

Drug product Dupilumab (Dupixent), 200 mg single-use syringe (200 mg per 1.14 mL) and 300 mg single-
use syringe (300 mg per 2 mL), subcutaneous injection

Sponsor sanofi-aventis Canada Inc.

Indication For the treatment of patients aged 6 months and older with moderate-to-severe atopic

dermatitis whose disease is not adequately controlled with topical prescription therapies
or when those therapies are not advisable. Dupilumab can be used with or without topical
corticosteroids.

Reimbursement request For the treatment of patients aged 6 months to younger than 12 years with moderate-
to-severe atopic dermatitis whose disease is not adequately controlled with topical
prescription therapies or when those therapies are not advisable.

Health Canada approval status NOC

Health Canada review pathway Standard

NOC date April 14,2023

Recommended dose Patients aged 6 months to 5 years with atopic dermatitis:

® 5kgto<15kg: 200 mg q.4.w.

e 15kgto < 30kg: 300 mg q.4.w.

Patients aged 6 years to 17 years with atopic dermatitis:

e 15 kg to < 30 kg: 600 mg initial (two 300 mg injections), 300 mg q.4.w.
® 30 kg to < 60 kg: 400 mg initial (two 200 mg injections), 200 mg q.2.w.
e > 60 kg: 600 mg initial (two 300 mg injections), 300 mg q.2.w.

NOC = Notice of Compliance; q.2.w. = every 2 weeks; g.4.w. = every 4 weeks.
Source: Sponsor’s submission package for review of dupilumab, dupilumab product monograph, and sponsor’s Summary of Clinical Evidence.™?

Introduction

Disease Background

Atopic dermatitis is a chronic, relapsing, inflammatory skin condition characterized by intense itching, red
and swollen skin, papules, excoriation, rash, and serous exudation.*® In pediatric patients, atopic dermatitis
tends to present in the face, extensor extremities, and cheeks. Itching leads to frequent scratching and
may result in skin infections and thickening of the skin.*® Atopic dermatitis is estimated to affect 15%

to 20% of children globally.”® In Canada, the lifetime prevalence of atopic dermatitis is up to 17% of the
population.® Pediatric patients with atopic dermatitis experience substantial symptom burden, poor sleep
quality, reduced health-related quality of life (HRQoL), and frequent comorbidities.’®?° Patients with atopic
dermatitis are at an increased risk of developing other atopic diseases such as asthma, food allergy,
allergic rhinitis, conjunctivitis or rhinoconjunctivitis,''#?! attention-deficit/hyperactivity disorder, and
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autism spectrum disorder.*'#'5 The care required for these pediatric patients can be time-consuming and
interferes with day-to-day activities,?? leading to increased feelings of caregiver anxiety, depression, worry,
and helplessness.?® Managing atopic dermatitis adds a substantial financial burden on health care systems,
society, and families.?224%0 The most commonly used instruments in clinical trials to measure severity are
the Investigator’s Global Assessment (IGA), Eczema Area and Severity Index (EASI), Physician’s Global
Assessment, body surface area (BSA) affected, and Scoring Atopic Dermatitis (SCORAD).*"

According to the clinical experts consulted by CADTH, the goals of treatment for pediatric patients with
moderate-to-severe atopic dermatitis are to reduce symptom severity and improve HRQoL with minimal
adverse effects as well as reduce caregiver burden. While there is no cure for atopic dermatitis, several
therapeutic options are available. The treatment paradigm consists of education regarding general skin care
and identifying and avoiding triggers.3? Treatments include moisturizers and topical anti-inflammatory drugs;
however, these are noted as being time-consuming to administer and can have side effects, which can lead
to low compliance and refractory disease. Phototherapy and systemic immunosuppressants (off-label use)
are occasionally used in patients with severe disease who do not respond to topical therapy or in addition

to topical therapy, though use of the latter is uncommon in patients aged younger than 5 years and rare in
patients aged younger than 2 years, and these therapies have significant limitations and intolerable adverse
effects.®

Dupilumab (Dupixent) is a recombinant human immunoglobulin G4 monoclonal antibody and is indicated for
the treatment of patients aged 6 months and older with moderate-to-severe atopic dermatitis whose disease
is not adequately controlled with topical prescription therapies or when those therapies are not advisable,
and can be used with or without topical corticosteroids (TCSs)." For patients aged 6 months to 11 years,

the drug is available as prefilled syringes containing either 200 mg or 300 mg dupilumab for subcutaneous
(SC) injection with age-based and weight-based dosing (Table 1)." Dupilumab was previously reviewed by
CADTH for the treatment of patients aged 12 years and older with moderate-to-severe atopic dermatitis
whose disease is not adequately controlled with topical prescription therapies or when those therapies are
not advisable, and received a recommendation from the CADTH Canadian Drug Expert Committee to be
reimbursed with clinical criteria and conditions.®® Currently, the sponsor has requested reimbursement be
expanded to include younger patients.?

The objective of this report is to review and critically appraise the evidence submitted by the sponsor on the
beneficial and harmful effects of dupilumab, 200 mg or 300 mg, for SC injection in the treatment of patients
aged 6 months to younger than 12 years with moderate-to-severe atopic dermatitis whose disease is not
adequately controlled with topical prescription therapies or when those therapies are not advisable.

Stakeholder Perspectives

The information in this section is a summary of input provided by the patient and clinician groups who
responded to CADTH'’s call for input and from clinical experts consulted by CADTH for the purpose of
this review.

Dupilumab (Dupixent) 10
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Patient Input

CADTH received input from 3 patient groups: the Eczema Society of Canada and a joint input from the
Canadian Skin Patient Alliance and Eczéma Québec. The inputs were provided for a previous CADTH
submission for dupilumab in 2021, where the indication was for patients aged 6 years to 11 years with
moderate-to-severe atopic dermatitis. No new patient input was received for the current review of dupilumab.

According to the patient groups, the symptoms of atopic dermatitis negatively affect individuals and their
families and interfere with sleep, contribute to missed school and activities, psychosocial issues, and

result in an increased risk of mental health problems. The groups stated that quality of life, access to care,
and disease management are concerns that are associated with significant psychosocial, educational,
financial, and occupational burden. The authors of the joint input stated that the complex, time-consuming
skin treatment routines and other associated burdens make managing the disease very challenging and
exhausting. Furthermore, comorbidities associated with pediatric atopic dermatitis require multidisciplinary
management and screening to manage the disease. Patients seek a treatment that safely and effectively
manages symptoms, reduce flares, and improves the quality of life of both patients and caregivers.

Clinician Input

Input From Clinical Experts Consulted by CADTH

The clinical experts explained that current topical treatments for atopic dermatitis do not work for all
patients, can be burdensome and have low adherence, can have side effects, and some are expensive and
not covered by insurance plans. Likewise, systemic immunosuppressants are associated with numerous
adverse effects, are poorly tolerated, and require regular blood monitoring. Phototherapy can be inaccessible
to patients and is often not feasible for young children.

According to the experts, dupilumab would be used as a second-line therapy after failure of an adequate
trial with topical therapies (e.g., TCSs, topical calcineurin inhibitors [TCIs]), but before systemic
immunosuppressants due to their poor safety profile. Both experts believed that it would be inappropriate to
require either phototherapy or systemic immunosuppressant failure in patients aged younger than 12 years
before being eligible for dupilumab.

Both clinical experts indicated that patients who could receive dupilumab would be identified based on
clinician examination and judgment, taking into account disease severity and inadequate response to topical
therapies. They also stated that patients with severe disease that is refractory to topical therapy and has a
major impact on their HRQoL are most in need of effective treatment.

The experts indicated that outcomes used in clinical trials can help to gauge treatment response but are not
typically used in clinical practice, except when required by a health insurer. Instead, patient assessments are
usually a combination of discussion with the patient and caregiver and examination of the skin. It was noted
that patients receiving dupilumab can have a delayed response and that it would be reasonable to assess
patients for response to treatment approximately 3 months to 6 months after initiating treatment with
dupilumab then every 6 months thereafter.

Dupilumab (Dupixent) 1l
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According to the experts, discontinuation of dupilumab should be considered if there is a lack of response to
treatment (e.g., no improvement in rash, itch, or HRQoL) or there are intolerable adverse effects. One clinician
added that patients often continue to use topical treatments alongside dupilumab, and that would not be a
reason to discontinue treatment. Although it is possible to outgrow childhood atopic dermatitis, both experts
explained that this is less likely for patients with severe disease, other atopic comorbidities, or persistent

and generalized atopic dermatitis. It was suggested that a trial of increasing the time between injections
once disease control is achieved with the plan to stop dupilumab altogether could be an option discussed
and decided on between the treating physician, patient, and caregiver, though stopping the drug should not
be forced.

The experts agreed that a specialist (i.e., dermatologist) would prescribe dupilumab, and it would be initiated
in a hospital or community clinical setting. In situations where there is limited access to a dermatologist

or pediatric dermatologist, the experts suggested that a general pediatrician, allergist, immunologist, or a
physician with training in atopic dermatitis could prescribe the drug.

Clinician Group Input

Clinician group input was provided by the Canadian Dermatology Association. The input provided was
largely aligned with that of the clinical experts consulted by CADTH. According to the clinician group

input, patients can experience long wait times before seeing a specialist while their atopic dermatitis
remains poorly controlled. They also noted that most dermatologists in Canada are not trained in, nor are
comfortable, managing pediatric safety laboratory results in the context of systemic immunosuppression.
It was highlighted in the input that dupilumab is the only systemic treatment for atopic dermatitis indicated
for this age group and does not carry the same risk profile as traditional immunosuppressants. The clinician
group stated that an ideal treatment would have a proven safety record in this age group and would also

be able to reduce symptoms and improve sleep, concentration at school, and the overall quality of life for
both patients and caregivers. It was also emphasized that a trial of systemic immunosuppression should
not be a prerequisite for dupilumab coverage in patients aged 6 months to 5 years. The authors of the input
highlighted remote Indigenous communities as being vulnerable groups in which individuals with poorly
controlled atopic dermatitis tend to be at higher risk for chronic skin diseases and secondary infections and
that dupilumab can be a good option for patients in these communities.

Drug Program Input

The drug programs requested input from the clinical experts regarding whether the initiation criteria should
reflect the different trial inclusion criteria (specifically, moderate versus severe disease), how an adequate
trial of topical prescription therapies is defined, if reimbursement criteria for this population (younger than
12 years) should be aligned with the current criteria for patients aged 12 years and older, and who would
prescribe the drug.

The clinical experts stated that it would be reasonable to expect that dupilumab would work similarly in
patients with moderate atopic dermatitis as those with severe atopic dermatitis who are aged 6 years to
younger than 12 years, based on results from age groups younger and older that included patients with
moderate disease. They also noted that the literature supports consideration of dupilumab treatment for
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some patients with moderate atopic dermatitis and an EASI score less than 16 with severe lesions that

are not widespread or are localized to special areas (e.g., hands, feet, scalp).3***> According to the experts,
an adequate trial of topical prescription therapies would include TCSs or TCls once or twice daily for at
least 4 weeks and a patient who continues to experience persistent moderate-to-severe dermatitis that
substantially impacts their quality of life is considered to have inadequately controlled disease. Both
clinical experts agreed that patients aged 6 months to younger than 12 years should not be required to try
systemic immunosuppressants or phototherapy before accessing dupilumab. Furthermore, if they have
initiated and are responding to dupilumab before becoming 12 years old, they should be allowed to continue
using dupilumab without having to try other therapies once reaching the age of 12 years. In general, the
clinical experts felt that the continuation criteria issued by the CADTH Canadian Drug Expert Committee

for dupilumab for patients aged 12 years and older were acceptable for patients aged 6 months to younger
than 12 years. They noted that although some patients may not experience a 75% reduction in Eczema Area
and Severity Index score (EASI-75), they still show a meaningful improvement from baseline, and felt this
should not preclude patients from continuing dupilumab. Lastly, the experts agreed that a specialist (i.e.,
dermatologist) would prescribe dupilumab and in situations where access to dermatologists or pediatric
dermatologists is limited, a general pediatrician, allergist, immunologist, physician with training in atopic
dermatitis, or family physician in conjunction with a specialist could do so.

Clinical Evidence
Pivotal Studies and Randomized Controlled Trial Evidence

Description of Studies

Two phase I, double-blind (DB) randomized controlled trials (RCTs) (the LIBERTY AD PRESCHOOL part

B trial, N = 162, and LIBERTY AD PEDS trial, N = 367) assessed whether dupilumab with TCSs reduced a
patient’s IGA score to 0 or 1 compared to placebo with TCSs after 16 weeks of treatment in patients aged 6
months to younger than 6 years with moderate-to-severe atopic dermatitis (LIBERTY AD PRESCHOOL trial)
or aged 6 years to younger than 12 years with severe atopic dermatitis (LIBERTY AD PEDS trial). Patients
enrolled in both studies had disease that was not adequately controlled with topical prescription therapies.
Key secondary outcomes included the proportion of patients with an EASI-75, percent change from baseline
in EASI score, and percent change from baseline in weekly average of daily worst itch numeric rating scale
(NRS) score at week 16. In both studies, HRQoL outcomes were assessed as other secondary outcomes, and
included the Dermatitis Family Impact (DFI) questionnaire, Children’s Dermatology Life Quality Index (CDLQI),
and Infants’ Dermatitis Quality of Life Index (IDQOL), the last of which was only assessed in the LIBERTY AD
PRESCHOOL trial.

The IGA is a 5-point scale that provides a global clinical assessment of atopic dermatitis severity ranging
from 0 (clear) to 4 (severe atopic dermatitis). A decrease in score relates to an improvement in signs and
symptoms. The EASI is a tool used in clinical trials to assess the severity and extent of atopic dermatitis. For
this scale, 4 disease characteristics of atopic dermatitis (erythema, thickness, scratching, and lichenification)
are assessed for severity by the investigator on a scale of 0 (absent) to 3 (severe), and the scores are added
together for each of the 4 body regions (head, arms, trunk, and legs). The area affected by atopic dermatitis
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is assessed as a percentage by each body region and is converted to a score of 0 to 6, where the area is
expressed as 0 (none), 1 (1% 10 9%), 2 (10% to 29%), 3 (30% to 49%), 4 (50% to 69%), 5 (70% to 89%), or 6
(90% to 100%). Each of the body area scores are multiplied by the area affected. Therefore, the total EASI
score ranges from 0 points to 72 points, with a higher score indicating worse disease severity. The itch

NRS is a tool that patients use to report the intensity of their itch with a daily recall period. Patients rate

their overall (average) and maximum intensity of itch experienced during the previous 24 hours, based on a
scale of 0 (no itch) to 10 (worst itch imaginable). The DFI is an atopic dermatitis-specific, self-administered,
10-item questionnaire designed to assess the impact of disease on the quality of life of families of children
affected by disease based on a 1-week recall. Responses are scored on a 4-point Likert scale (from 0

to 3) and the total score ranges from 0 to 30, with higher scores indicating greater impairment in family
quality of life. The CDLQI is a questionnaire completed by the child (aged 3 years to 16 years) designed to
measure the impact of any skin disease on the quality of life with a recall period of 7 days. It consists of 10
questions asking about the impact of a skin disease on the life of the affected child, including symptoms,
embarrassment, friendships, clothes, playing, sports, bullying, sleep, and impact of treatment. Each response
is rated on a 4-point Likert scale (from 0 to 3) and the total score ranges from 0 to 30, with higher scores
indicating a greater degree of impairment in HRQoL. The IDQOL is a questionnaire designed to measure

the impact of the skin disease on the quality of life of infants and preschool children aged younger than 4
years. It consists of 10 questions that examine the impact of the disease on the life of the affected child and
includes, but is not limited to mood, sleep, and daily activities. Each question is rated on a 4-point Likert scale
(from 0 to 3) and the total score ranges from 0 to 30, with higher scores indicating worse quality of life.

Overall, baseline patient characteristics were balanced among treatment groups in both trials. In the
LIBERTY AD PRESCHOOL trial, the mean age of patients was 3.8 years, there were fewer females (38.9%)
than males (61.1%), and the mean EASI score of patients was 34.1. In the LIBERTY AD PEDS trial, the
mean age of patients was 8.5 years, males and females were evenly balanced, and the mean EASI score of
patients was .

Efficacy Results
Key efficacy and safety results are summarized in Table 2.

For the primary efficacy end point, there was a larger proportion of patients in the dupilumab group who
experienced an IGA score of 0 or 1 compared to the placebo group at week 16 with a between-treatment
group difference of 23.8% (95% confidence interval [Cl], 13.27% to 34.37%; P < 0.0001) in the LIBERTY AD
PRESCHOOL trial. Results were similar in the LIBERTY AD PEDS trial with a larger proportion of patients in
both dupilumab groups (every 4 weeks and every 2 weeks) who experienced an IGA score of 0 or 1 compared
to the placebo group at week 16 with between-treatment group differences of 21.4% (95% Cl, 11.36% to
31.45%; P < 0.0001) and 18.1% (95% Cl, 8.28% to 27.97%; P < 0.0001), respectively.

In the LIBERTY AD PRESCHOOL trial, a larger proportion of patients in the dupilumab group experienced
EASI-75 compared to the placebo group at week 16 with a between-treatment group difference of 42.3%
(95% Cl,29.47% to 55.16%; P < 0.0001). Similarly, there was a larger percent change from baseline to week
16 EASI score observed in the dupilumab group compared to the placebo group, with a between-treatment
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group least squares mean (LSM) difference of —50.4% (95% Cl, —62.38% to —38.40%; P < 0.0001). Results
for the proportion of patients experiencing a 90% reduction in Eczema Area and Severity Index score (EASI-
90) at week 16 also favoured treatment with dupilumab. In the LIBERTY AD PEDS trial, a larger proportion

of patients in both dupilumab groups, every 4 weeks and every 2 weeks, experienced an EASI-75 score
compared to the placebo group at week 16 with between-treatment group differences of 42.8% (95% Cl,
31.54% to 54.15%; P < 0.0001) and 40.4% (95% Cl, 28.95% to 51.82%; P < 0.0001), respectively. Likewise,
there was a larger percent change from baseline to week 16 EASI score observed in both dupilumab groups,
every 4 weeks and every 2 weeks, compared to the placebo group with between-group LSM differences of
-33.4% (95% CI, I P < 0.0001) and -29.8% (95% CI, Jl; P < 0.0001), respectively. Results for
the proportion of patients experiencing EASI-90 at week 16 also favoured treatment with dupilumab.

In the LIBERTY AD PRESCHOOL trial, for the itch NRS score, a larger percent change from baseline to

week 16 was observed in the dupilumab group compared to the placebo group with a between-group LSM
difference of —47.1% (95% Cl, =59.47% to —34.79%; P < 0.0001). Results for the proportion of patients
experiencing an improvement of at least 4 points in itch NRS score from baseline to week 16 also favoured
treatment with dupilumab. In the LIBERTY AD PEDS trial, a larger percent change from baseline to week

16 was observed for the itch NRS score in both the dupilumab every 4 weeks and every 2 weeks groups
compared to the placebo group with between-group LSM differences versus placebo of =28.6% (95% CI, [l
I P < 0.0001) and —31.0% (95% CI, N P < 0.0001), respectively. Results for the proportion of
patients experiencing an improvement of at least 4 points in itch NRS score from baseline to week 16 also
favoured treatment with dupilumab.

In the LIBERTY AD PRESCHOOL trial, a larger change from baseline to week 16 in the DFI score was observed
in the dupilumab group compared to the placebo group with a between-group LSM difference of —7.80 (95%
Cl, —9.79 to —5.81; P < 0.0001). In the LIBERTY AD PEDS trial, a larger change from baseline to week 16 in

the DFI score was observed in both the dupilumab every 4 weeks and every 2 weeks groups compared to the
placebo group with between-group LSM differences versus placebo of —=3.98 (95% CI, ) and -4.11

(95% CI, ), respectively.

In the LIBERTY AD PRESCHOOL trial, a larger change from baseline to week 16 in the CDLQI score was
observed in the dupilumab group compared to the placebo group with a between-group LSM difference of
-7.5(95% Cl, =10.29 to —4.75; P < 0.0001). In the LIBERTY AD PEDS trial, a larger change from baseline to
week 16 in the CDLQI score was observed in both the dupilumab every 4 weeks and every 2 weeks groups
compared to the placebo group with between-group LSM differences versus placebo of —4.2 (95% CI, [l
B, P <0.0001) and -4.3 (95% CI, Jl; P < 0.0001), respectively.

In the LIBERTY AD PRESCHOOL trial, a larger change from baseline to week 16 in the IDQOL score was
observed in the dupilumab group compared to the placebo group with a between-group LSM difference of
-8.96 (95% Cl, -11.71 to —=6.20; P < 0.0001). This was not an outcome in the LIBERTY AD PEDS trial.
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Harms Results

During the 16-week treatment period, more than half of patients in any treatment group for either trial
experienced at least 1 treatment-emergent adverse event (TEAE). In the LIBERTY AD PRESCHOOL trial, 63.9%
of patients in the dupilumab group and 74.4% of patients in the placebo group reported a TEAE with the most
frequently reported events being atopic dermatitis (13.3% dupilumab and 32.1% placebo), nasopharyngitis
(8.4% dupilumab and 9.0% placebo), and upper respiratory tract infection (6.0% dupilumab and 7.7%
placebo). In the LIBERTY AD PEDS trial, 65.0% of patients in the dupilumab every 4 weeks group, 67.2% of
patients in the dupilumab every 2 weeks group, and 73.3% of patients in the placebo group reported a TEAE
with the most frequently reported events also being nasopharyngitis (12.5% dupilumab every 4 weeks, 6.6%
dupilumab every 2 weeks, and 6.7% placebo), upper respiratory tract infection (10.8% dupilumab every 4
weeks, 8.2% dupilumab every 2 weeks, and 10.0% placebo), and atopic dermatitis (6.7% dupilumab every 4
weeks, 8.2% dupilumab every 2 weeks, and 14.2% placebo).

In the LIBERTY AD PRESCHOOL trial, there were 4 serious adverse events (SAEs) reported in the placebo
group and 0 in the dupilumab group. In the LIBERTY AD PEDS trial, there were 2 SAEs reported in the
dupilumab every 4 weeks group, 0 in the dupilumab every 2 weeks group, and 2 in the placebo group. No SAE
was reported by more than 1 patient per trial.

In the LIBERTY AD PRESCHOOL trial, 2 patients stopped treatment due to adverse events (AEs) due to atopic
dermatitis (dupilumab group) and nightmare (placebo group). In the LIBERTY AD PEDS trial, 4 patients
stopped treatment due to AEs: 2 due to food allergy and bacterial conjunctivitis (both patients were in the
dupilumab every 2 weeks group) and 2 due to atopic dermatitis and asthma (both patients were in the
placebo group).

There were no patient deaths in either trial.

Notable Harms
There were no reports of anaphylactic reaction in either trial.

There were no reports of hypersensitivity in the LIBERTY AD PRESCHOOL trial. In the LIBERTY AD PEDS trial,
no treatment-related events of hypersensitivity or anaphylaxis occurred during the study.

There were no reports of helminthic infection in the LIBERTY AD PRESCHOOL trial. In the LIBERTY AD PEDS
trial, I of the dupilumab every 4 weeks and placebo groups reported a helminthic infection and i
I in the dupilumab every 2 weeks group.

In the LIBERTY AD PRESCHOOL trial, 3 patients in the dupilumab group and 0 patients in the placebo group
reported conjunctivitis. In the LIBERTY AD PEDS trial, 5 patients, 7 patients, and 3 patients in the dupilumab
every 4 weeks, dupilumab every 2 weeks, and placebo groups, respectively, reported conjunctivitis.

In the LIBERTY AD PRESCHOOL trial, 2 patients in the dupilumab group and 0 patients in the placebo
group reported blepharitis. In the LIBERTY AD PEDS trial, blepharitis was reported by [l and [l in the
dupilumab every 2 weeks and placebo groups, respectively, and [l in the dupilumab every 4 weeks group.
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In the LIBERTY AD PRESCHOOL trial, 1 patient in the dupilumab group and 0 patients in the placebo group
reported keratitis. In the LIBERTY AD PEDS trial, 8 in the dupilumab every 2 weeks group reported
keratitis and [ in either the dupilumab every 4 weeks or placebo groups.

In the LIBERTY AD PRESCHOOL trial, 2 patients in the dupilumab group and 0 patients in the placebo group
reported eosinophilia. In the LIBERTY AD PEDS trial, 1 patient in the dupilumab every 2 weeks group reported
eosinophilia and no patients in either the dupilumab every 4 weeks or placebo groups.

Facial erythema was not captured in either trial.

Injection site pain was not captured in the LIBERTY AD PRESCHOOL trial. In the LIBERTY AD PEDS trial, 3
patients, 2 patients, and 3 patients in the dupilumab every 4 weeks, dupilumab every 2 weeks, and placebo
groups, respectively, reported injection site pain.

Table 2: Summary of Key Results From Pivotal Studies and RCT Evidence

BER AD PR 010

Dupilumab 200 mg or

300 mg q.4.w. + TCS
N =283

Placebo + TCS

N =79

R AD PED

Dupilumab 300 | Dupilumab 100

mg or 200 mg
g.2.w. +TCS

N =122

Primary outcome: Proportion of patients with IGA 0 to 1 at week 16 — FAS

Proportion of patients with 23(27.7) 3(3.9) 40 (32.8) 36 (29.5) 14 (11.4)

IGAOto 1 at week 16, n (%)

Difference vs. placebo (95% 23.8 (13.27 t0 34.37) Reference 21.4(11.36to0 18.1(8.28to Reference

cl) 31.45) 27.97)

P value < 0.00012° Reference <0.00012° 0.00042¢ Reference
Secondary: Proportion of patients with EASI-75 at week 16 — FAS

Proportion of patients with 44 (53.0) 8(10.7) 85(69.7) 82 (67.2) 33(26.8)

EASI-75 at week 16, n (%)

Difference vs. placebo (95% 42.3 (29.47 t0 55.16) Reference 42.8(31.54t0 | 40.4(28.951t0 Reference

cl) 54.15) 51.82)

P value < 0.00012ab Reference < 0.00012° < 0.00013° Reference

Secondary outcome: Percent change in EASI from baseline to week 16 — FAS

Baseline mean (SD) 35.13(13.89) 33.07 (12.18) 37.35(12.45) 37.29 (10.86) | 38.96 (12.01)
LSM percent change (SE) -70.0 (4.85) -19.6 (5.13) -82.1(2.37) -78.4(2.35) | -48.6(2.46)
LSM difference vs. placebo -50.4 (-62.38 to Reference -33.4 0 -29.8 (D Reference
(95% CI) -38.40)¢ B )
P value < 0.0001a¢ Reference < 0.000173¢ < 0.00013¢ Reference
Secondary outcome: Proportion of patients with EASI-90 at week 16 — FAS

Patients with EASI-90 at 21 (25.3) 2(2.8) 51 (41.8) 37 (30.3) 9(7.3)
week 16, n (%)
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LIBERTY AD PRESCHOOL LIBERTY AD PEDS
Dupilumab 300 | Dupilumab 100

Dupilumab 200 mg or mg or 200 mg Placebo +

300 mg q.4.w. + TCS Placebo + TCS g.2.w. + TCS TCS
Outcome N =83 N=79 N=122 N=123
Difference vs. placebo (95% 22.5(12.37 t0 32.60) Reference 34.5(24.60to0 | 23.0(13.65t0 Reference
Cl) 44.37) 32.38)
P value 0.000120 Reference < 0.0001a° < 0.00013° Reference
Secondary outcome: Percent change from baseline to week 16 in weekly average of daily worst itch NRS score at week 16 — FAS
Baseline mean (SD) 7.51 (1.32) 7.63 (1.49) 7.81(1.58) 7.78 (1.52) 7.73 (1.54)
LSM percent change (SE) -49.4 (5.03) -2.2(5.22) -54.6 (2.89) -57.0(2.77) -25.9 (2.90)
LSM difference vs. placebo -47.1 (-59.47 to Reference -28.6 I -31.0 Reference
(95% CI) -34.79)¢ m: )
P value < 0.00012 Reference < 0.00013¢ <0.00012 Reference

Secondary outcome: Proportion of patients with improvement (reduction) of weekly average of daily worst itch NRS score = 4
from baseline at week 16 — FAS

Patients with reduction of 40 of 83 (48.1) 7 of 78 (8.9) 61 0of 120 70 of 120 150f 122

NRS from baseline = 4 at (50.8) (58.3) (12.3)

week 16, n of N1f (%)

Di;ference vs. placebo (95% | 39.2(26.18 to 52.27) Reference 385 () | 46.0 () | Reference

Cl

P value < 0.00012» Reference < 0.00013° < 0.00013° Reference

Secondary outcome: Change from baseline to week 16 in DFI — FAS

Baseline mean (SD) 17.20 (5.99) 17.58 (7.24) 16.92 (8.65) 14.91 (7.05) 15.05 (7.54)

LSM change (SE) -10.48 (0.81) -2.68 (0.84) -10.75(0.48) | -10.89(0.47) | -6.77 (0.50)

LSM difference vs. placebo -7.80(-9.79 to Reference -3.98 0 -4.11 | Reference

(95% CI) -5.81)¢ B )

P value < 0.00013¢ Reference <0.0001¢ <0.0001¢ Reference
Secondary outcome: Change from baseline to week 16 in CDLQI — FAS

Baseline mean (SD) 17.5 (5.48) 17.7 (6.25) 16.2 (7.85) 14.5 (6.78) 14.6 (7.41)

LSM change (SE) -10.0 (1.56) -2.5(1.66) -10.6 (0.47) -10.7 (0.46) -6.4(0.51)

LSM difference vs. placebo -7.5(-10.29 to Reference 42 | 43 | Reference

(95% ClI) -4.75)¢ B

P value < 0.0001a¢ Reference < 0.000173¢ < 0.00013¢ Reference
Secondary outcome: Change from baseline to week 16 in IDQOL — FAS

Baseline mean (SD) 17.37 (5.41) 17.10 (5.37) NA NA NA

LSM change (SE) -10.91 (1.16) -1.95(1.08) NA NA NA

LSM difference vs. placebo -8.96 (-11.71 to Reference NA NA NA

(95% Cl) -6.20)¢
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LIBERTY AD PRESCHOOL LIBERTY AD PEDS
Dupilumab 300 | Dupilumab 100

Dupilumab 200 mg or mg or 200 mg Placebo +

300 mg q.4.w. + TCS Placebo + TCS g.2.w. + TCS TCS
Outcome N =283 N=79 N =122 N =123
P value | <0.0001¢ | Reference | NA | NA O NA

Harms, n (%) — SAS
Patients with = 1 TEAE 53 (63.9) 58 (74.4) 78 (65.0) 82 (67.2) 88 (73.3)
Patients with > 1 SAE 0(0.0) 4(5.1) 2(1.7) 0(0.0) 2(1.7)
Patients who stopped 1(1.2) 1(1.3) 0(0.0) 2(1.6) 2(1.7)
treatment due to AE
Deaths 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Notable harms, n (%) — SAS

Anaphylactic reaction 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Hypersensitivity 0 (0.0) 1(1.3) 0(0.0) 0(0.0) 0(0.0)
Helminthic infection 0(0.0) 0(0.0) N [ | [ ]
Conjunctivitis 3(3.6) 0(0.0) 5(4.2) 7(5.7) 3(2.5)
Blepharitis 2(2.4) 0(0.0) [ | [ ] [ ]
Keratitis 1(1.2) 0(0.0) 0(0.0) 1(0.8) 0(0.0)
Eosinophilia 2(2.9) 0(0.0) 0(0.0) 1(0.8) 0(0.0)
Facial erythema NR NR NR NR NR
Injection site pain NR NR 3(2.5) 2(1.6) 3(2.5)

AE = adverse event; CDLQI = Children’s Dermatology Life Quality Index; Cl = confidence interval; DFI = Dermatitis Family Impact; EASI = Eczema Area and Severity Index;
EASI-75 = 75% reduction in Eczema Area and Severity Index score; EASI-90 = 90% reduction in Eczema Area and Severity Index score; FAS = full analysis set; IDQOL =
Infants’ Dermatitis Quality of Life Index; IGA = Investigator's Global Assessment; LSM = least squares mean; NA = not applicable; NR = not reported; NRS = numeric rating
scale; g.2.w. = every 2 weeks; q.4.w. = every 4 weeks; RCT = randomized controlled trial; SAE = serious adverse event; SAS = safety analysis set; SD = standard deviation;
SE = standard error; TCS = topical corticosteroid; TEAE = treatment-emergent adverse event.

P value has been adjusted for multiple testing.

5P values were derived by Cochran-Mantel-Haenszel test stratified by region (North America, Europe), baseline disease severity (IGA 3, IGA 4), and baseline body mass (5
kg to less than 15 kg, 15 kg to less than 30 kg). The stratum (Europe region, baseline weight less than 15 kg, IGA 3) was combined with the stratum (Europe region, baseline
weight at least 15 kg, IGA 3) as the former had only 2 patients.

°P values were derived by Cochran-Mantel-Haenszel test stratified by region (North America, Europe) and baseline body mass (less than 30 kg, at least 30 kg).

9The Cl and P value were based on treatment difference (dupilumab vs. placebo) of the LSM percent change using an analysis of covariance model with baseline
measurement as covariate and the treatment, randomization strata (North America, Europe), baseline disease severity (IGA 3, IGA 4), and baseline body mass (5 kg to less
than 15 kg, 15 kg to less than 30 kg) as fixed factors.

¢The Cl and P value were based on treatment difference (dupilumab vs. placebo) of the LSM percent change using an analysis of covariance model with baseline
measurement as covariate and the treatment, randomization strata (North America, Europe), and baseline body mass (less than 30 kg, at least 30 kg) as fixed factors.

N1 is the number of patients with baseline NRS score of at least 4.

Source: Sponsor’s Summary of Clinical Evidence, LIBERTY AD PRESCHOOL Clinical Study Report, and LIBERTY AD PEDS Clinical Study Report.>33’ (Note: Details from the
table have been taken from the sponsor's Summary of Clinical Evidence.)

Critical Appraisal

In both pivotal trials, the few differences in baseline patient characteristics were mostly small, could have
been due to chance, and the clinical experts did not think they were likely to change treatment outcomes.
In the LIBERTY AD PEDS trial, 68 patients may have been unblinded to their treatment assignment, but the
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trial enrolled additional patients and included a modified full analysis set (mFAS) for supportive analyses to
mitigate the issue. In both trials, fewer patients in the dupilumab groups used rescue treatment compared
to the placebo groups and the difference could impact how some outcomes (e.g., harms, HRQoL) are
interpreted, though the direction of bias is not clear. Additionally, there was a lack of validity and reliability
evidence for the itch NRS, and no minimal important differences (MIDs) for the IGA, DFI, or IDQOL scores for
the patient population identified from the literature.

Although the LIBERTY AD PEDS trial included only patients with severe atopic dermatitis, the clinical experts
were of the opinion that the results would likely be generalizable to those with moderate disease given the
evidence for age groups both younger and older than that in the trial (i.e., aged 6 years to younger than 11
years). The experts suggested that, in practice, a patient with moderate atopic dermatitis and an EASI score
less than 16 may be eligible for dupilumab if, for example, they have severe lesions, but low percent BSA
affected or have lesions localized to special areas (e.g., hands, feet, scalp). This is supported by the literature
showing that patients with moderate atopic dermatitis can have an EASI score as low as 6.3% In the trials,
patients who used rescue treatment were considered nonresponders, which the clinical experts stated was
inconsistent with clinical practice. As per the clinical experts, non-TCS topical therapies would be acceptable
add-on treatment while receiving dupilumab and a short course (< 8 weeks) of systemic therapies could

be permitted without having to discontinue dupilumab. Although the trial outcomes addressed most of the
treatment goals and patients’ needs from the stakeholder input, it is unclear if dupilumab injections every 2
weeks or every 4 weeks meet the need for a simpler treatment, particularly if patients or their caregivers are
uncomfortable with administering the injection and the injections must be given in a clinic or if patients are
especially afraid of needles.

Long-Term Extension Studies

Study 1434 is an ongoing, global, open-label, single-group, long-term extension (LTE) study of patients

aged 6 months to younger than 18 years with atopic dermatitis with the aim to assess the long-term safety
and efficacy of dupilumab.38%° Patients who participated in the parent (pivotal) trials were eligible to enrol

in Study 1434; 180 patients were from the LIBERTY AD PRESCHOOL trial and 368 patients were from the
LIBERTY AD PEDS trial. The primary outcome was the incidence rate (events per patient-year) of TEAEs.
Results presented were based on a prespecified second-step analysis conducted on data from patients aged
6 years to younger than 12 years (data cut-off date July 22, 2019) and from a third-step analysis conducted
on data from patients aged 6 months to younger than 6 years (data cut-off date July 31, 2021).

Efficacy Results

At the time of this CADTH review, Study 1434 was still ongoing and no patients had completed the 260-week
assessment. However, early findings from baseline, 4, 16, 28, 52, and 104 weeks of primary and secondary
efficacy end points indicated that treatment effects were maintained with continued dupilumab use.

Harms Results
No new safety signals arose during the course of the Study 1434 and early safety results indicated that the
drug was generally well tolerated with an acceptable safety profile.
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Critical Appraisal

The limited availability of long-term data (i.e., mature data), open-label design, lack of control arm, and
absence of formal statistical hypothesis testing were key constraints that limit the interpretation of the
long-term efficacy and safety of study outcomes for treatment with dupilumab.

Indirect Comparisons
No indirect evidence was available.

Studies Addressing Gaps in the Pivotal and RCT Evidence

PEDISTAD, an observational study, was submitted by the sponsor to address gaps in the RCT evidence
comparing dupilumab to other systemic treatments, such as methotrexate or cyclosporine, for patients
aged younger than 12 years with moderate-to-severe atopic dermatitis whose disease is not adequately
controlled with topical therapies or when those therapies are not medically advisable.®> PEDISTAD is an
ongoing, international, longitudinal, 5-year, prospective study initiated on September 28, 2018, aiming to
examine the impact of systemic treatments on disease severity, safety, and treatment discontinuation in
this patient population. Patients were eligible to enrol if they were currently receiving systemic treatment for
atopic dermatitis, UV therapy, immunosuppressants, or were currently on topical treatment and would be
candidates for systemic treatment. All analyses were descriptive, with no comparisons performed between
different systemic treatment cohorts.

Efficacy Results

Based on findings from a 2-year interim analysis in the sponsor's Summary of Clinical Evidence, there
appeared to be greater numerical improvements in the EASI total score, percent BSA affected by atopic
dermatitis, Patient-Oriented Eczema Measure (POEM) score, and combined CDLQI or IDQOL score among
the patients receiving dupilumab compared to methotrexate or cyclosporine.

Harms Results
Patients receiving dupilumab had a lower discontinuation rate and reported fewer AEs than those treated
with methotrexate or cyclosporine.

Critical Appraisal

Based on the limited available data and how they were presented, it was not possible to determine if the
treatment groups were adequately similar enough to be compared to 1 another. Additionally, available data
were limited to the 2-year interim results, which prevent long-term conclusions from being drawn for any
outcome. There was a potential increased risk of uncontrolled confounding and selection bias in the study,
no formal comparison between study groups was considered, and there was no information regarding how
many patients had been lost to follow-up, nor how many patients were censored. The study included a small
number of patients living in Canada and it is unclear how representative the preliminary results are to the
population of pediatric patients with atopic dermatitis living in Canada.
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Conclusions

Currently dupilumab is available for patients aged 12 years and older with moderate-to-severe atopic
dermatitis whose condition is not adequately controlled with prescription topical therapy or when those
treatments are not advisable. There are few treatments available for patients who are aged 6 months to
younger than 12 years and often these treatments, such as systemic immunosuppressants or phototherapy,
are not recommended, used off-label, are inappropriate or inaccessible, and are therefore not preferred

in this patient population. Evidence from 2 phase Ill trials demonstrated that dupilumab in combination
with TCS was clinically significantly more effective at improving all disease-related symptoms, including
itching, disease severity, and also significantly improving HRQoL compared to TCS alone during 16 weeks
of treatment. The treatment effect of dupilumab was likely maintained, though conclusions of long-term
efficacy and safety are limited by the number of patients with long-term data at this time and the lack of
long-term comparative evidence. No direct or indirect evidence was available on comparative effectiveness
of dupilumab versus any alternative therapies including systemic therapies (such as cyclosporine,
methotrexate, azathioprine, mycophenolate mofetil), and the ongoing observational study could not fill the
evidence gaps of dupilumab treatment efficacy and safety versus other drugs for atopic dermatitis. The
indication for dupilumab notes that the drug would be for patients in whom topical prescription therapies
are not advisable; however, whether such patients were enrolled and the efficacy of dupilumab in this patient
population were unclear. Finally, the Health Canada—approved indication for dupilumab is for the treatment
of patients aged 6 months and older with moderate-to-severe atopic dermatitis, though there is no evidence
available for patients with moderate atopic dermatitis who are aged 6 years to 12 years, and the magnitude
of treatment effect of dupilumab in this patient population is unknown due to lack of data.

Introduction

The objective of this report is to review and critically appraise the evidence submitted by the sponsor on the
beneficial and harmful effects of the use of dupilumab 200 mg single-use syringe (200 mg per 1.14 mL) and
300 mg single-use syringe (300 mg per 2 mL) for SC injection in the treatment of moderate-to-severe atopic
dermatitis in patients aged 6 months to younger than 12 years whose disease is not adequately controlled
with topical prescription therapies or when those therapies are not advisable.

Disease Background
Contents within this section have been informed by materials submitted by the sponsor and clinical expert
input. The following have been summarized and validated by the CADTH review team.

Atopic dermatitis is a chronic, relapsing, inflammatory skin condition characterized by intense itching, red
and swollen skin, papules, excoriation, and serous exudation.*’ In pediatric patients, atopic dermatitis tends
to present at different sites than in adult patients, such as the face, extensor extremities, and cheeks and
lesions are more often associated with oozing.*®
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Multiple factors, including genetic mutations, environmental triggers, immune dysregulation, and microbial
imbalance, can contribute to the development of atopic dermatitis.*®*°> Environmental triggers activate type
2 immune response characterized by interleukin (IL)-4, IL-5, and IL-13 signalling and, in turn, result in an
inflammatory reaction and itching.#*3 Family history of atopic dermatitis can be a significant risk factor

for the development of disease and onset in early infancy or childhood can persist into adulthood in severe
cases.*¢* Qther risk factors include starting complementary food after the age of 6 months, skin problems
in the first few months of life, and elevated blood eosinophils (defined as at least 5% of total leukocytes) at 4
weeks of age.*®4° Males younger than 2 years are also at an increased risk of developing atopic dermatitis.°

Though many children will outgrow the condition by the age of 6 years to 12 years, disease severity and a
family history of asthma are factors significantly associated with disease that persists into later childhood.™
It is common for children with atopic dermatitis to develop other allergic disorders that share the same

type 2 inflammatory response pathophysiology that underlies atopic dermatitis; this process is referred to
as the “atopic march.”*®5! The prevalence of these comorbidities is generally high and ranges from 12% to
38% for asthma and wheezing,"'*% 8% to 24% for food allergy,""'2%" and 31% to 58% for allergic rhinitis or
conjunctivitis.'>'* Greater severity of atopic dermatitis is associated with a higher prevalence of coexisting
type 2 inflammatory diseases.®'

It has been estimated that atopic dermatitis affects 15% to 20% of children globally.”® In Canada, the lifetime
prevalence of atopic dermatitis is up to 17% of the population and there is evidence to suggest that the
prevalence has increased during the past 30 years.®

Pediatric patients with atopic dermatitis experience substantial symptom burden with frequent comorbidities
and reduced HRQoL."*20 Patients can suffer from itchy lesions* leading to serious infections and are at an
increased risk of developing other atopic diseases,'"#?! attention-deficit/hyperactivity disorder, autism
spectrum disorder,'* and suffer from social stigma and bullying.?? Pediatric patients with moderate-to-severe
atopic dermatitis experience chronic and severe itch affecting daily functioning, HRQoL, sleep, mental health,
and wellbeing.*16.27.52:56

There are no specific diagnostic tests for atopic dermatitis,*¢ though the clinical experts noted that there are
several diagnostic criteria used for research purposes.5* The most commonly used instruments in clinical
trials to measure severity are the IGA, EASI, Physician’s Global Assessment, BSA, and SCORAD.

The care required for pediatric patients with atopic dermatitis can be time-consuming and interferes with
day-to-day activities,?? leading to increased caregiver feelings of anxiety, depression, worry, helplessness,?
suboptimal sleep quality, and chronic exhaustion.?2¢0 Additionally, atopic dermatitis management adds a
substantial financial burden on the health care system and society,?#252730 and incurs indirect social and
financial costs to patients and caregivers due to school?? and work absenteeism.?¢

Standards of Therapy
Contents within this section have been informed by materials submitted by the sponsor and clinical expert
input. The following have been summarized and validated by the CADTH review team.

Dupilumab (Dupixent) 23




CADTH Reimbursement Review

According to the clinical experts consulted by CADTH, the goals of treatment for pediatric patients with
moderate-to-severe atopic dermatitis are to reduce symptom severity (e.g., itch, impact on sleep) and
improve HRQoL with minimal adverse effects as well as reduce caregiver burden.

It is recommended that initial management of atopic dermatitis starts with education about the condition
along with consistent, liberal use of emollients throughout the day.*? Management also includes identifying
and avoiding triggers that cause disease flares (e.g., hypersensitivity reaction to topical therapies, low
humidity environments, stress, irritants, allergens) and using dilute bleach baths and wet wraps containing
low-to-medium-potency TCS, though the clinical experts indicated that the latter 2 are not used for most
patients.®2 The clinical experts consulted by CADTH stated that most patients with moderate-to-severe
atopic dermatitis are managed with prescription topical anti-inflammatory treatments such as medium-
to-high-potency TCSs and TCls. The experts noted that topical crisaborole is less commonly used among
these patients and is indicated for mild-to-moderate atopic dermatitis.®’ Topical treatments can have
adverse effects, are time-consuming for patients and their caregivers, tend to have low compliance, which
can contribute to refractory disease, and not all patients respond to them.3? As per 1 clinical expert, TCls are
expensive and not always covered by insurance, limiting the available options.

The experts stated that pediatric patients with severe disease who do not respond to topical therapies, or
in addition to topical therapies, may receive UV B phototherapy or off-label systemic immunosuppressants
(e.g., cyclosporine, methotrexate, azathioprine, or mycophenolate mofetil), though these both have
significant limitations.3? Phototherapy can be effective for some patients and does not carry the same risks
as immunosuppressants; however, it is noted in the literature and by the clinical experts that patients must
be independent enough to stand unattended for the session, phototherapy is associated with skin cancer
(low risk), and it can be time-consuming requiring repeated weekly visits, which is not always practical for a
chronic condition.®?

Although immunosuppressants can be used in pediatric patients with severe atopic dermatitis, the clinical
experts expressed that their use is uncommon in patients aged younger than 5 years and rare in patients
younger than 2 years. According to the literature, cyclosporine (3 mg/kg/day to 5 mg/kg/day in 2 divided
doses) is given for 2 months to 4 months, after which it can be tapered over a number of months and
discontinued once the patient improves and remains stable.?? Intermittent maintenance therapy may be
necessary to prevent relapses.®? Methotrexate (0.5 mg/kg) is given once weekly to a maximum of 25 mg/
week.3? Systemic corticosteroids are avoided in these patients but can be reserved for when there are no
other available treatments, as a bridge to other treatments, for immediate treatment of acute flares, and for
patients with very severe disease.®?> Mycophenolate mofetil and azathioprine have been used to treat children
with atopic dermatitis, but the evidence is very limited and of low quality.3? Systemic immunosuppressants
can lead to an incomplete response in some patients and these drugs are not recommended for long-term
use.® Moreover, the clinicians stated that the drugs are associated with significant and intolerable adverse
effects, such as cytopenia, increased risk of infection, hepatotoxicity, and renal damage and require regular
bloodwork that is burdensome to patients.
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Drug Under Review
Key characteristics of dupilumab are summarized in Table 3, along with other treatments available for
moderate-to-severe atopic dermatitis.

Dupilumab is indicated for the treatment of patients aged 6 months and older with moderate-to-severe
atopic dermatitis whose disease is not adequately controlled with topical prescription therapies or when
those therapies are not advisable, and can be used with or without TCS." For patients aged 6 months to 11
years, the drug is available as prefilled syringes containing either 200 mg (200 mg per 1.14 mL) or 300 mg
(300 mg per 2 mL) dupilumab for SC injection with age and weight-based dosing.” According to the product
monograph, patients aged 6 months to 5 years with atopic dermatitis who are 5 kg to less than 15 kg receive
200 mg every 4 weeks and those who are 15 kg to less than 30 kg receive 300 mg every 4 weeks.! Patients
aged 6 years to 17 years with atopic dermatitis who are 15 kg to less than 30 kg initially receive 600 mg
(two 300 mg injections) and then 300 mg every 4 weeks as maintenance, those who are 30 kg to less than
60 kg initially receive 400 mg (two 200 mg injections) and then 200 mg every 2 weeks as maintenance, and
those 60 kg or greater initially receive 600 mg (two 300 mg injections) and then 300 mg every 2 weeks as
maintenance.’

Dupilumab is a recombinant human immunoglobulin G4 monoclonal antibody that inhibits IL-4 and IL-13
signalling, which is involved in type 2 inflammatory responses and atopic conditions.’

Dupilumab underwent a standard review by Health Canada and was issued a Notice of Compliance on
April 14, 2023.2 Previously, dupilumab was reviewed by CADTH for the treatment of patients aged 12 years
and older with moderate-to-severe atopic dermatitis whose disease is not adequately controlled with
topical prescription therapies or when those therapies are not advisable.?®* The CADTH Canadian Drug
Expert Committee recommended that dupilumab be reimbursed with clinical criteria and/or conditions for
patients aged 12 years and older with moderate-to-severe atopic dermatitis.3® Currently, the sponsor has
requested reimbursement be expanded to include the treatment of patients aged 6 months to younger than
12 years with moderate-to-severe atopic dermatitis whose disease is not adequately controlled with topical
prescription therapies or when those therapies are not advisable.?
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Table 3: Key Characteristics of Dupilumab, Methotrexate, Cyclosporine, Azathioprine, and Mycophenolate Mofetil

Characteristic

Mechanism of
action

Dupilumab

Inhibits IL-4 and IL-13
signalling

Methotrexate

Immunosuppressant

Cyclosporine

Immunosuppressant

Inhibits IL-2 and T-cell
activation

Azathioprine

Immunosuppressant
Suppresses T-cell effects

Mycophenolate mofetil

Immunosuppressant

Inhibits purine synthesis,
reduces lymphocyte
proliferation, reduces B-cell
antibody formation

Indication? Moderate-to-severe atopic None for atopic dermatitis None for atopic dermatitis None for atopic dermatitis None for atopic dermatitis
dermatitis in patientg aged Various neoplasia Prevention of transplant Prevention of transplant Prevention of transplant
2 6 months whose disease | po o and/or psoriatic rejection rejection (renal) rejection (renal, cardiac, or
Is not adeqyaTer coptrolled arthritis Psoriasis Rheumatoid arthritis hepatic)
with prescription topical h id arthriti h id arthriti
therapies, with or without Rheumatoid arthritis Rheumatoid arthritis
TCS Nephrotic syndrome

Route of SC Oral Oral Oral Oral

administration sC v v

Recommended
dose

Patients aged 6 months to

5years:

® 5kgto<15kg: 200 mg
q.4.w.

* 15kg to < 30 kg: 300 mg
q.4.w.

Patients aged 6 years to 17

years:

® 15kgto < 30 kg: 600 mg
initial, 300 mg q.4.w.

® 30 kg to < 60 kg: 400 mg
initial, 200 mg gq.2.w.

® > 60 kg: 600 mg initial,
300 mg g.2.w.

Varies with indication

Varies with indication

Renal transplant: 3 mg/kg/
day to 5 mg/kg/day initial, 1
mg/kg/day to 3 mg/kg/day
maintenance.

Rheumatoid arthritis: 1 mg/
kg/day (50 mg to 100 mg)
initial, dose increments

of 0.5 mg/kg/day up to a
maximum of 2.5 mg/kg/day
maintenance

Pediatric patients: 1g orally
twice a day
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Serious adverse
effects or safety

Dupilumab

No serious adverse effects

Methotrexate

Malignant lymphomas,
vomiting, diarrhea,

Cyclosporine

Malignancies, hypertension,
hepatotoxicity, infection,

Azathioprine

Carcinogenic,
mutagenic, leukopenia,

Mycophenolate mofetil

Infection, lymphoma,
malignancies, somnolence,

pediatric patients have not
been established

children for nontransplant
indications

pediatric patients have not
been established

issues stomatitis, hepatotoxicity, neurotoxicity, nephrotoxicity | thrombocytopenia, dizziness, pure red cell
bone marrow depression, infection, nausea, vomiting, | aplasia
interstitial pneumonitis, macrocytic anemia, bone
dermatological reactions marrow depression,
hepatoxicity
Other None Safety and effectiveness in | Not recommended in Safety and effectivenessin | None

IL = interleukin; g.2.w. = every 2 weeks; q.4.w. = every 4 weeks; SC = subcutaneous; TCS = topical corticosteroid.

2Health Canada—approved indication.

Source: Product monographs for dupilumab, methotrexate, cyclosporine, azathioprine, and mycophenolate mofetil."6¢%

Dupilumab (Dupixent)

27




CADTH Reimbursement Review

Stakeholder Perspectives

Patient Group Input

This section was prepared by the CADTH review team based on the input provided by 3 patient groups.

The full original patient input received by CADTH has been included in the stakeholder section at the end of
this report.

Three patient groups responded to CADTH's call for patient input: Eczema Society of Canada and a joint
input from Canadian Skin Patient Alliance and Eczéma Québec. The inputs were provided for a previous
CADTH submission for dupilumab in 2021, where the indication was for patients aged 6 years to 11 years
with moderate-to-severe atopic dermatitis. No new input was received for the current review of dupilumab.

Eczema Society of Canada is a registered Canadian charity dedicated to improving the lives of Canadians
living with eczema. Canadian Skin Patient Alliance is a national nonprofit organization dedicated to
advocating, educating, and supporting Canadians living with diseases that affect skin, hair, and nails.
Eczéma Québec is a patient advisory committee and registered nonprofit organization with the goal of
building resources and establishing knowledge translation tools to improve education and raise awareness
and health outcomes of patients with atopic dermatitis and health care practitioners. Eczema Society of
Canada gathered information for this submission via written questionnaires, surveys, and interviews. Eczema
Society of Canada survey data included 1,035 respondents providing their experience about the impact of
atopic dermatitis on their quality of life and 299 respondents about systemic treatments for atopic dermatitis
and reports on patient experience for those aged 17 years and younger. Canadian Skin Patient Alliance

and Eczéma Québec collaborated to hold discussions and one-on-one interviews with patients with atopic
dermatitis and caregivers by reaching them through social media platforms, newsletters, and emails.

Based on the input from the 3 patient groups, chronic itch and pain negatively affect individuals and

their families, though the impact varies depending on disease severity. Eczema Society of Canada input
indicated that 70% of survey respondents with moderate-to-severe atopic dermatitis suffer from interrupted
sleep, with 18% having poor sleep for more than 14 nights per month. Survey results indicated that 69% of
caregivers reported experiencing anxiety, 25% of them reported experiencing depression due to managing a
child with atopic dermatitis, and 41% indicated they feel like a failure when they cannot control their child’s
flares. Parents of children with atopic dermatitis reported feeling exhausted and helpless dealing with extra
daily burdens.

According to the patient groups, itching is consistently rated as the most bothersome symptom resulting

in uncontrollable scratching and damaged skin, which leads to children feeling embarrassment and shame
due to visible blood stains, skin rash crusting, bleeding, and scabbing. Furthermore, periods of flares add
more burden and contribute to missed school and activities, social isolation, bullying, psychosocial issues,
an increased risk of mental health problems, and suicidal ideation. Additionally, the authors of the joint input
stated that quality of life, access to care, and disease management are all areas of concern for patients and
their caregivers and are associated with significant psychosocial, educational, financial, and occupational
burdens. They indicated that comorbidities associated with pediatric atopic dermatitis, such as food
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allergies, asthma, allergic rhinoconjunctivitis, eosinophilic esophagitis, learning disabilities, and mental
health issues, require multidisciplinary management and screening to address these problems, yet many
patients reported not having been recommended for screening.

The patient groups indicated that for many living with atopic dermatitis, frequent moisturizing, trigger
avoidance, and the use of topical treatments work well to control flares. For others with more severe
symptoms, phototherapy and systemic therapies, including corticosteroids and off-label systemic
immunosuppressants, which are not indicated for pediatric patients, are used to manage their disease.
These treatments raised significant safety concerns among patients and caregivers, have limited long-
term benefits, can result in rebound flares after stopping (e.g., corticosteroids), and can be challenging to
access (e.g., phototherapy clinics). The authors of the joint input stated that the complex, time-consuming
skin maintenance and treatment routines and other associated burdens make managing the disease very
challenging and exhausting. According to the patient groups, there is a need for new treatment options that
safely and effectively manage itch, redness, and inflammation, reduce flares, and improve HRQoL.

Clinician Input

Input From Clinical Experts Consulted by CADTH

All CADTH review teams include at least 1 clinical specialist with expertise regarding the diagnosis and
management of the condition for which the drug is indicated. Clinical experts are a critical part of the review
team and are involved in all phases of the review process (e.g., assisting in the critical appraisal of clinical
evidence, interpreting the clinical relevance of the results, and providing guidance on the potential place

in therapy). The following input was provided by 2 clinical specialists with expertise in the diagnosis and
management of moderate-to-severe atopic dermatitis.

Unmet Needs

The clinical experts consulted by CADTH explained that the currently available therapies have limitations that
hinder effective management in pediatric patients with moderate-to-severe atopic dermatitis. They stated
that not all patients respond to topical anti-inflammatory treatment, which 1 clinical expert stated was the
safest option available for most patients. It was noted that topical treatments can be time-consuming and
have low adherence, TCSs can have side effects, and TCls are often expensive and not covered by insurance
plans. The clinical experts stated that phototherapy is often not feasible for young children who must stand
still and unattended in the phototherapy booth, it is associated with causing skin cancer (low risk), and
requires repeated administration, but can only be used for a few months at a time, which is not ideal for
treating a chronic disease. Lastly, the experts described the limitations with systemic immunosuppressants
(e.g., methotrexate, cyclosporine, azathioprine, and mycophenolate mofetil), including numerous adverse
effects, poor tolerance resulting in an incomplete response, and regular blood monitoring requirements

that are burdensome for patients. The clinical experts added that while systemic immunosuppressants are
currently prescribed for pediatric patients with severe atopic dermatitis, they are seldomly used in those aged
younger than 5 years and rarely used in those younger than 2 years.
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Place in Therapy

Dupilumab targets the underlying disease process and, according to the clinical experts, would be used
as a second-line therapy after failure of an adequate trial with topical therapies (e.g., TCS, TCI), but before
systemic immunosuppressants due to their poor safety profile. Both experts believed that for pediatric
patients aged younger than 12 years, it would be inappropriate to require treatment failure of either
phototherapy or systemic immunosuppressants before becoming eligible for dupilumab. The clinicians
expect dupilumab to be used with or without topical treatments.

Patient Population

One expert stated that misdiagnosing atopic dermatitis is unlikely, particularly in children. Both clinical
experts indicated that patients suitable for treatment with dupilumab would be identified through clinician
examination and judgment, taking into account disease severity and inadequate response to topical
therapies. As per 1 of the experts, these patients would have an IGA score of 3 or 4, EASI score of 16 or
greater, and have 10% or greater BSA affected; however, these assessment tools are not routinely used in
clinical practice. The experts agreed that patients with severe atopic dermatitis, whose disease is refractory
to topical therapies and has a major impact on their HRQoL, are most in need of effective treatment.

Assessing the Response to Treatment

One clinical expert stated that patients are usually assessed through a combination of verbal discussion
with the patient and their caregivers about treatment response (e.g., symptom improvement, better HRQoL)
as well as physical exam of the affected areas. It was suggested that there are likely small differences
among physicians in assessments of response to treatment. The experts indicated that instruments used in
clinical trials, such as the IGA, EASI, itch NRS, and CDLQI, can help to gauge treatment response but are not
typically used in clinical practice, except when required by a health insurer. One clinician added that of the
listed instruments, the IGA is a simple and somewhat reliable measure that can be used in a clinical setting.
It was noted that patients receiving dupilumab can have a delayed response and that it would be reasonable
to assess patients for response to treatment approximately 3 months to 6 months after initiating treatment
with dupilumab then every 6 months thereafter.

Discontinuing Treatment

According to the experts, discontinuation of dupilumab should be considered if there is a lack of response
to treatment (e.g., no improvement in rash, itch, or HRQoL) or there are intolerable adverse effects. One
clinician added that patients often continue to use topical treatments alongside dupilumab, and it would not
be a reason for discontinuing treatment. Severe conjunctivitis was noted as being a reason some patients
may stop treatment temporarily or permanently; however, the experts indicated that adverse effects may be
transient or mild, and patients often continue to receive treatment.

Although it is possible to outgrow childhood atopic dermatitis, both experts explained that it is less likely

for patients with severe disease, with other atopic comorbidities, or with persistent and generalized atopic
dermatitis, and these patients may require ongoing treatment. At this time, it is unclear if a pediatric patient
who has been treated with dupilumab should stop the drug to assess sustained disease remission without it,
nevertheless, the experts suggested that a trial of increasing the time between injections (e.g., every 6 weeks
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as opposed to every 4 weeks) once disease control is achieved with the plan to stop dupilumab altogether
could be an option discussed and decided on between the treating physician, patient, and caregiver, though
stopping the drug should not be forced.

Prescribing Considerations

It was suggested that dupilumab be initiated in a hospital or community clinical setting and both experts
agreed that a specialist (i.e., dermatologist who has experience with the instruments [e.g., EASI] required
to access dupilumab) would prescribe the drug. It was noted that there may be limited access to pediatric
dermatologists and general dermatologists may hesitate to prescribe dupilumab in children. In those
instances, the clinical experts suggested that a general pediatrician, allergist, immunologist, or a physician
with training in atopic dermatitis could prescribe the drug. The experts stated that some pediatric patients
do not tolerate injectable medications, but techniques can be used to reduce the pain and anxiety around
treatment.

Clinician Group Input

This section was prepared by the CADTH review team based on the input provided by 1 clinician group. The
full original clinician group input received by CADTH has been included in the stakeholder section at the end
of this report.

Clinician group input was provided by 1 group, the Canadian Dermatology Association, which advocates
for continuing medical education for its members, supports patient care, and provides public education on
several aspects of skin care.

According to the clinician group, the current treatment paradigm for atopic dermatitis in children aged

6 months to 11 years starts with education regarding general measures such as bathing practices and
moisturizer use. The most common first-line therapies for atopic dermatitis are TCSs, TCls, and topical
phosphodiesterase type 4 inhibitors (e.g., crisaborole). Phototherapy or off-label systemic drugs such as
short courses of prednisone and longer courses of methotrexate or cyclosporine are used occasionally.

The clinician group input provided insight into Eczema Society of Canada’s 2017 quality of life survey report
for moderate-to-severe atopic dermatitis in children. According to this survey, issues include long wait times
to access specialists and inadequate disease control among these patients. Furthermore, those with severe
atopic dermatitis report failing topical steroids, moisturizers, oral antihistamines, TCls, and even systemic
steroids. Given the many different treatments and the regimented care involved with atopic dermatitis,
caregivers find these treatments to be very challenging and described experiencing sleep loss, anxiety,
stress, financial burden, and lack of support.

Eczema Society of Canada’s 2021 survey, also highlighted in the clinician group input, described how
severe atopic dermatitis has a significant impact on children’s quality of life and affects their mood, school
performance, and concentration. It was noted that there are many unavoidable external factors such as
weather, stress, and exercise that can severely trigger itch and, in turn, affect patients’ quality of sleep.
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The clinician group stated that an ideal treatment would have a proven safety record in this age group and
would also be able to reduce itching and improve sleep, concentration at school, and the overall quality of life
for both patients and caregivers.

It was stated in the input that recurrent courses of oral steroids for pediatric patients could lead to

many short- and long-term adverse effects and that traditional systemic immunosuppressants, such as
methotrexate and cyclosporine, are associated with a significant risk of cytopenias, multiorgan impairment
(liver, renal), and increased risk of infection in young children. The clinician group also indicated that most
dermatologists in Canada are not trained in, nor comfortable, managing pediatric safety laboratory tests in
the context of systemic immunosuppression. According to the clinician group input, dupilumab is the only
systemic treatment for atopic dermatitis indicated for this age group and does not carry the same profile
risks as traditional immunosuppressants and thus, it is considered the treatment of choice for patients with
moderate-to-severe disease requiring a systemic therapy.

The clinician group was of the opinion that any patient with moderate-to-severe atopic dermatitis who has
experienced topical therapy failure with recurrent courses of oral steroids, and whose quality of life (and that
of their caregiver) is significantly impacted, could potentially benefit from dupilumab. The group indicated
that patients least suitable would include those with mild atopic dermatitis and those well-controlled with
topical therapy.

According to the input, outcomes used in clinical practice to assess a clinically meaningful response would
be measured at monthly intervals then every 4 months to 6 months and include a reduction in EASI scores
and itching, improvements in skin appearance, quality of life, mental health, and outlook. As per the clinician
group, factors to consider when deciding to discontinue therapy would include inability to achieve a clinically
meaningful response 3 months to 4 months after initiating treatment or intolerance to dupilumab. The group
stated that a dermatologist would be required to diagnose atopic dermatitis and prescribe dupilumab. It
was also emphasized that systemic immunosuppressants (e.g., methotrexate, cyclosporine) should not be
a prerequisite for dupilumab coverage in patients aged 6 months to 5 years due to the significant harms
associated with their use and the limited number of pediatric dermatologists trained in managing pediatric
immunosuppression.

The clinician group input highlighted remote Indigenous communities as being vulnerable groups in which
individuals with poorly controlled atopic dermatitis tend to be at higher risk for chronic skin diseases and
secondary infections due to environmental factors, low income, and the many barriers to accessing proper
health care services and resources. The authors of the input suggested that dupilumab can be a better,
straightforward option as a safe and efficacious treatment for children in these communities which can help
control atopic dermatitis and decrease comorbid skin conditions associated with this disease.

Drug Program Input
The drug programs provide input on each drug being reviewed through CADTH’s reimbursement review
processes by identifying issues that may impact their ability to implement a recommendation. The
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implementation questions and corresponding responses from the clinical experts consulted by CADTH are

summarized in Table 4.

Table 4: Summary of Drug Plan Input and Clinical Expert Response

Drug program implementation questions

Clinical expert response

Considerations for initiation of therapy

The reimbursement request is for treatment of patients
aged 6 months to < 12 years with moderate-to-severe atopic
dermatitis. The pivotal trials focused on 2 separate age
groups with different disease severity.

LIBERTY AD PRESCHOOL Part B trial:

® aged 6 months to < 6 years

° moderate-to-severe atopic dermatitis
IGA>3

® EASI=16

® BSA=10%

LIBERTY AD PEDS trial:

® aged 6 years to < 12 years

® severe atopic dermatitis
IGA=4

EASI = 21

® BSA=15%

Should there be different initiation criteria for the 2 age
groups, based on the inclusion criteria for the 2 trials?

The clinical experts stated that it would be reasonable to expect
that dupilumab would work similarly in patients with moderate
atopic dermatitis as those with severe atopic dermatitis who are
aged 6 years to < 12 years, based on results from age groups both
younger and older that included patients with moderate atopic
dermatitis. The clinical experts suggest that initiation criteria
should include the full moderate-to-severe range of severity for
both age groups.

The experts also noted that, in practice, patients with moderate
disease can have an EASI score of < 16 (which is supported by
the literature)?*3® and could also be considered for dupilumab.
They noted that these assessments consider different aspects

of the disease, for example, the IGA focuses on lesion severity
while the EASI varies more with BSA. The experts explained that
assessments performed in clinic can consist of a balance of the
severity of the lesions and how widespread the disease is. They
described situations in which a patient may have a low EASI score,
but could be considered for dupilumab:

* more severe lesions that are not widespread (i.e., low BSA) and
topical therapy is not effective
e low BSA affected, but localized to special areas (e.g., hands,

feet, scalp) based on clinical judgment and topical therapies are
not effective

The reimbursement request is for disease not adequately
controlled with topical prescription therapies or when those
therapies are not advisable, as per the Health Canada—-
approved indication.

What would be considered an adequate trial of topical
prescription therapies?

The clinical experts stated that an adequate trial of topical
prescription therapies would include TCSs or TCls once or twice
daily for at least 4 weeks. Mild TCSs (class VI to VII) would be
used on the face while moderate (class Il to V) or higher would
be used on the body. According to the experts, a patient who
continues to experience persistent, moderate or severe dermatitis
that substantially impacts their quality of life would be considered
to have inadequately controlled disease.

Consider alignment with dupilumab for patients aged = 12
years, where possible. For example:

e physicians must provide the EASI score and Physician’s
Global Assessment score at the time of the initial request
for reimbursement

e maximum duration of initial authorization is 6 months

If reimbursement criteria are recommended for patients
aged 6 months to < 12 years and they do not align with
CDEC-recommended initiation criteria for those aged

> 12 years (which require the use of at least 1 systemic
immunosuppressant), implementation advice will be required
on transitioning patients when they become 12 years old.

Both clinical experts agreed that patients 6 months to < 12 years
should not be required to try systemic immunosuppressants or
phototherapy before accessing dupilumab. They also stated that
the age of 12 years is not a clinically meaningful threshold and
should not necessitate changes in clinical management. The
experts agreed that once reaching the age of 12 years, patients
should not be required to try phototherapy or other systemic
immunosuppressants, and that if they have initiated and are
responding to dupilumab before the age of 12 years, they should
be allowed to continue using dupilumab after that.

Given that atopic dermatitis can change over time, the experts
noted that a patient (at any age) and their caregiver can discuss
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Clinical expert response

with their physician if it is appropriate to stop dupilumab and see if
the condition can be managed with topical therapies alone. If the
patient experiences residual and persistent disease after stopping,
the experts recommended that the patient restart dupilumab.

The clinical experts stated that patients between 6 months and

12 years who stop dupilumab should not be required to meet

the initiation criteria again before restarting treatment if they are
aged < 12 years. Likewise, patients who stop dupilumab before
the age of 12 years should not be required to meet the initiation
criteria (including not having to try phototherapy or systemic
immunosuppressants) before restarting treatment after the age of
12 years.

Considerations for continuation or renewal of therapy

Consider alignment with dupilumab for at least 12 years of
age. For example:

e physician must provide proof of beneficial clinical effect
(EASI-75) 6 months after treatment initiation

e physician must provide proof of maintenance of EASI-75
response from baseline every 6 months for subsequent
authorizations

Patients who are being treated with dupilumab based on
any criteria recommended for the population aged 6 months
to < 12 years may not meet the initiation criteria for those
aged = 12 years. How should these patients be assessed
upon becoming 12 years old (e.g., using baseline values at
initiation of treatment against renewal criteria for age > 12
years)?

The clinical experts stated that proof of maintenance of disease
control would be an important criterion for continuing therapy

and, in general, the listed continuation criteria were acceptable

for patients aged 6 months to < 12 years. However, they were less
certain if experiencing EASI-75 would be appropriate or reasonable
for all patients. They noted that some patients show meaningful
improvement, but may not experience a 75% improvement, which
should not preclude them from continuing dupilumab.

One expert also suggested that an initial authorization period of 6
months to 12 months would be reasonable considering that atopic
dermatitis is a chronic disease and dupilumab is expected to be a
relatively long-term treatment.

As noted previously, the clinical experts stated that once a
patient becomes 12 years old, they should not be required to try
phototherapy or other systemic immunosuppressants to access
dupilumab.

One of the implementation considerations from the previous

CDEC recommendation for dupilumab in patients aged = 12 years
defined moderate-to-severe atopic dermatitis based on the trials
as, “an EASI score of 16 points or higher, or an Investigator's
(Physician’s) Global Assessment score of 3 or 4," which the clinical
experts felt was a reasonable definition. Furthermore, the clinical
experts stated that continuation criteria should allow clinicians the
same flexibility to use either the IGA or EASI.

Considerations for prescribing of therapy

Is alignment with the following criteria appropriate?

® The patient must be under the care of a dermatologist,
allergist, clinical immunologist, or pediatrician who has
expertise in the management of moderate-to-severe atopic
dermatitis.

In specific circumstances where in some jurisdictions, there
is limited access to specialists (dermatologist, allergist,
clinical immunologist, or pediatrician who has expertise in
the management of moderate-to-severe atopic dermatitis),
could a family physician in conjunction with a specialist
prescribe dupilumab?

The clinical experts agreed that a specialist (i.e., dermatologist
who has experience with the instruments [e.g., EASI] required to
access dupilumab) would prescribe the drug. It was noted that
there may be limited access to pediatric dermatologists and
general dermatologists may hesitate to prescribe dupilumab in
children. However, it was noted that in those instances, a general
pediatrician, allergist, immunologist, a physician with training

in atopic dermatitis, or a family physician in conjunction with a
specialist could prescribe the drug.
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Drug program implementation questions Clinical expert response

Generalizability

The LIBERTY AD PEDS trial (patients aged 6 years to < 12 Both clinical experts noted that the distinction between moderate
years) only included patients with severe atopic dermatitis. and severe atopic dermatitis is not well defined and likely varies
Would patients with moderate atopic dermatitis within this among physicians. Although there are a lack of data for dupilumab
age group be considered eligible for reimbursement? in patients with moderate disease aged 6 years to 12 years, the

experts expect that dupilumab would likely work in these patients
similarly to patients with severe disease. They also noted that
the magnitude of benefit may appear to be greater in patients
with severe atopic dermatitis due to them having a larger range
for improvement compared to patients with moderate atopic
dermatitis.

BSA = body surface area; CDEC = CADTH Canadian Drug Expert Committee; EASI = Eczema Area and Severity Index; EASI-75 = 75% reduction in the Eczema Area and
Severity Index score; IGA = Investigator's Global Assessment; TCI = topical calcineurin inhibitor; TCS = topical corticosteroid.

Clinical Evidence

The objective of CADTH'’s Clinical Review Report is to review and critically appraise the clinical evidence
submitted by the sponsor on the beneficial and harmful effects of dupilumab 200 mg (200 mg per 1.14 mL)
and 300 mg (300 mg per 2 mL) single-use syringes for SC injection in the treatment of moderate-to-severe
atopic dermatitis in patients aged 6 months to younger than 12 years whose disease is not adequately
controlled with topical prescription therapies or when those therapies are not advisable. The focus will be
placed on comparing dupilumab to placebo and identifying gaps in the current evidence.

A summary of the clinical evidence included by the sponsor in the review of dupilumab is presented in 4
sections, and CADTH's critical appraisal of the evidence is included after each section. The first section,

the systematic review, includes 2 pivotal studies and RCTs that were selected according to the sponsor’s
systematic review protocol. The second section includes 1 sponsor-submitted LTE study. The third section
includes a feasibility assessment from the sponsor addressing the lack of indirect evidence. The fourth
section includes an additional observational study that was considered by the sponsor to address important
gaps in the pivotal and RCT evidence.

Included Studies
Clinical evidence from the following are included in the CADTH review and appraised in this document:

» 2 pivotal studies and RCT evidence

e 1 LTE study

« 1 feasibility assessment for conducting an indirect treatment comparison (ITC)
* 1 observational study to address gaps in the RCT evidence.

Pivotal Studies and RCT Evidence
Contents within this section have been informed by materials submitted by the sponsor. The following have
been summarized and validated by the CADTH review team.
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Description of Studies

Two phase lIl, DB, randomized, placebo-controlled trials (LIBERTY AD PRESCHOOL part B and LIBERTY AD
PEDS) met the inclusion criteria for the sponsor’s systematic review. Characteristics of the LIBERTY AD
PRESCHOOL part B and LIBERTY AD PEDS trials are summarized in Table 5 and the study designs are shown
in Figure 1 and Figure 2, respectively.

The LIBERTY AD PRESCHOOL trial consisted of 2 parts. Part A (N = 40) was an open-label, single ascending
dose, sequential cohort study investigating the pharmacokinetic, safety, and efficacy of a single dose of
dupilumab in pediatric patients with severe atopic dermatitis (children aged 6 months to < 6 years). Data
from part A were used to inform the dose regimen for part B, but results for the former are not presented

in this CADTH review. Patients who enrolled in part A of the study were not eligible to participate in part

B. Part B (N = 162; referred to as the LIBERTY AD PRESCHOOL trial in this report) was a double-blind RCT
and its primary and secondary objectives were to investigate the efficacy and safety of dupilumab when
administered concomitantly with TCS in patients aged 6 months to younger than 6 years with moderate-to-
severe atopic dermatitis. The LIBERTY AD PRESCHOOL trial consisted of 3 periods: an 8-week screening
period (including 2 weeks of TCS standardization), 16-week treatment period, and 12-week follow-up

period (for patients who did not enter the LTE). During the screening period, systemic treatments for atopic
dermatitis were washed out, as applicable, according to the eligibility requirements and starting on day

—14, all patients initiated a standardized low-potency TCS treatment regimen. Low-potency TCS was to be
applied once daily to areas with active lesions. Once a patient experienced an IGA score of 2 or less, TCS
frequency was to be decreased to 3 times per week, and then stopped once lesions were clear (IGA 0). If
lesions returned, treatment with low-potency TCS was to be reinstituted with the same step-down approach.
For lesions persisting or worsening under daily treatment with low-potency TCS, patients could be treated
with medium-potency or high-potency TCS; super-potent or very high-potency steroids were not allowed even
for rescue.

Patients who met the eligibility criteria underwent baseline assessments. Patients were randomized in a
1:1 ratio stratified by baseline body mass (5 kg to < 15 kg, 15 kg to < 30 kg), baseline disease severity (IGA
3, IGA 4), and region (North America, Europe, Japan, China). The number of patients with moderate atopic
dermatitis (IGA 3) was capped at approximately 40 patients. Patients received 1 of the following treatment
regimens: dupilumab every 4 weeks with TCS (body mass 5 kg to < 15 kg, 200 mg; body mass 15 kg to < 30
kg, 300 mg) or placebo with TCS. The primary outcome was the proportion of patients with an IGA score
of either 0 or 1 at week 16. Patients were enrolled starting June 30, 2017, and the data cut-off date was
September 16, 2021.

The LIBERTY AD PEDS trial (N = 367) was a double-blind RCT and its primary and secondary objectives
were to demonstrate the efficacy and safety of dupilumab administered concomitantly with TCS in patients
aged 6 years to younger than 12 years with severe atopic dermatitis. The study was conducted at 61 sites
with 3 sites in Canada. The study consisted of 3 periods: an 11-week screening period (including 2 weeks of
TCS standardization), 16-week treatment period, and 12-week follow-up (for patients who did not enter the
LTE). TCS usage was standardized according to the following guidelines. Medium-potency TCS was applied
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once daily to areas with active lesions. Once a patient experienced an IGA score of 2 or less, the frequency
of medium-potency TCS was reduced to 3 times per week and then stopped once lesions were clear (IGA

0). If lesions returned, treatment with medium-potency TCS was to be reinstituted with the same step-down
approach. If there were signs of local or systemic TCS toxicity with medium-potency TCS, then patients were
switched to low-potency steroids. For lesions persisting or worsening under daily treatment with medium-
potency TCS, patients were treated with high-potency TCS; super-potent or very high-potency steroids were
not allowed even for rescue.

Patients who met the eligibility criteria (N = 367) were randomized in a 1:1:1 ratio stratified by baseline
body mass (< 30 kg, = 30 kg) and region (North America, Europe) to dupilumab every 4 weeks with TCS (all
patients regardless of body mass: 600 mg initial dose followed by 300 mg every 4 weeks), dupilumab every
2 weeks with TCS (body mass 15 kg to < 30 kg, 200 mg initial dose followed by 100 mg every 2 weeks; body
mass = 30 kg, 400 mg initial dose followed by 200 mg every 2 weeks), or matching placebo with TCS. The
primary outcome was the proportion of patients with IGA 0 or 1 at week 16. Patients were enrolled starting
November 17, 2017, and the data cut-off date was June 28, 2019.

In both trials, patients could enter a long-term safety study and receive open-label dupilumab.

Table 5: Details of Pivotal Studies Identified by the Sponsor

Trial characteristic LIBERTY AD PRESCHOOL LIBERTY AD PEDS
Designs and populations
Study design Phase Ill, DB, placebo-controlled RCT Phase Ill, DB, placebo-controlled RCT
Locations 31 sites (including Germany, Poland, UK, US) 61 sites (including Canada [3 sites], Czech
Republic, Germany, Poland, UK, US)
Patient enrolment Start date: June 30, 2020 (Part B) Start date: November 17,2017
dates End date: September 16, 2021 End date: June 28, 2019
Randomized (N) N =162 N =367
® 200 mg or 300 mg g.4.w. + TCS: n = 83 ® 300 mgqg.4w.+TCS:n=122
® Placebo + TCS:n=79 e 100 mgor 200 mg q.2.w. + TCS: n =122
® Placebo + TCS:n =123
Inclusion criteria ® Aged = 6 months to < 6 years at screening ® Aged = 6 to < 12 years at screening
* Diagnosis of atopic dermatitis according to the * Diagnosis of atopic dermatitis according to the
American Academy of Dermatology consensus American Academy of Dermatology consensus
criteria criteria
® |GA = 3 at screening and baseline ® |GA = 4 at screening and baseline
® EASI = 16 at screening and baseline e EASI = 21 at screening and baseline
® BSA = 10% at screening and baseline ® BSA = 15% at screening and baseline
® Baseline worst itch NRS score weekly average * Documented recent history of inadequate
score for maximum itch intensity = 4 response? to topical atopic dermatitis medication
* Documented recent history of inadequate e > 11 of 14 applications of a topical emollient

response?® to topical atopic dermatitis medication twice daily for = 7 days before baseline

e > 11 of 14 applications of a topical emollient
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twice daily for = 7 days before baseline
e > 11 (of total 14) daily applications of

low-potency TCS during the 2-week TCS

standardization period before baseline

CADTH Reimbursement Review

LIBERTY AD PEDS

e Chronic atopic dermatitis diagnosed at least 1
year before screening

Exclusion criteria

® Prior treatment with dupilumab or other
investigational drug

e History of important side effects to low-potency
TCSs (e.g., intolerance, hypersensitivity reaction,
significant skin atrophy, systemic effects)

* Any of the following treatments within 4
weeks before baseline: immunosuppressive
or immunomodulating drugs (e.g., systemic
corticosteroids, cyclosporine, mycophenolate
mofetil, IFN-gamma, Janus kinase inhibitors,
azathioprine, methotrexate) or phototherapy

e TCI within 2 weeks before the baseline
e Biologic therapy within 6 months before baseline
e Crisaborole within 2 weeks before baseline

e Live (attenuated) vaccine within 4 weeks before
baseline

e |nitiation prescription moisturizers (containing
ceramide, hyaluronic acid, urea, or filaggrin
degradation products) during screening; patients
may continue using stable doses if initiated
before the screening

e Active chronic or acute infection requiring
systemic treatment within 2 weeks before
baseline

e Established diagnosis of a primary or secondary
immunodeficiency disorder

® Eczema as part of a genodermatosis syndrome
like Netherton syndrome, hyper-IgE syndrome,
Wiskott-Aldrich syndrome, and so forth

e History of HIV; hepatitis B or C; tuberculosis;
mycobacterial infection; hepatic disease or being
treated for hepatic disease; abnormal platelets,
neutrophils, eosinophils, creatine phosphokinase,
or serum creatinine; skin comorbidities; any
malignancy

® Body mass < 5 kg or = 30 kg at baseline

e History of important side effects of medium-
potency TCSs (e.g., intolerance, hypersensitivity
reaction, significant skin atrophy, systemic
effects)

e Any of the following treatments within 4
weeks before baseline: immunosuppressive
or immunomodulating drugs (e.g., systemic
corticosteroids, cyclosporine, mycophenolate
mofetil, IFN-gamma, Janus kinase inhibitors,
azathioprine, methotrexate) or phototherapy

e TCI within 2 weeks before baseline
e Crisaborole within 2 weeks before the baseline

e Regular use (> 2 visits per week) of a tanning
booth or parlour within 8 weeks of baseline

e Active chronic or acute infection requiring
treatment with systemic treatment within 2
weeks before baseline

® Body mass < 15 kg at baseline

Drugs

Intervention

Dupilumab SC q.4.w. + TCS:

e Body mass = 5 kg to < 15 kg: 200 mg (1.14 mL)
q.4.w.

e Body mass = 15 kg to < 30 kg: 300 mg (2.0 mL)
q.4.w.

Dupilumab SC q.2.w. + TCS:

e Body mass < 30 kg: 200 mg initial dose followed
by 100 mg from week 2 to week 14

® Body mass = 30 kg: 400 mg initial dose followed
by 200 mg from week 2 to week 14
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LIBERTY AD PEDS

Dupilumab SC g.4.w. + TCS:

e All patients regardless of body mass: 600 mg
initial dose followed by 300 mg week 4 to week
12

Comparator

Placebo SC g.4.w. + TCS:
® Body mass = 5kgto<15kg: 1.14 mL g.4.w.
® Body mass = 15 kg to < 30 kg: 2.0 mL g.4.w.

Placebo SC + TCS:

® Body mass < 30 kg randomly assigned in a 1:1
ratio to receive either:
o placebo g.2.w. matching the 200 mg initial and
100 mg maintenance dupilumab doses

o placebo g.4.w. matching the 600 mg initial and
300 mg maintenance dupilumab doses

® Body mass = 30 kg randomly assigned in a 1:1
ratio to receive either:

o placebo q.2.w. matching the 400 mg initial and
200 mg maintenance dupilumab doses

o placebo g.4.w. matching the 600 mg initial and
300 mg maintenance dupilumab doses

Study duration
Screening phase 6 weeks 9 weeks
Run-in phase 2 weeks 2 weeks
Treatment phase 16 weeks 16 weeks

Follow-up phase

12 weeks (patients may enter LTE, up to 272 weeks)

12 weeks (patients may enter LTE, up to 272
weeks)

Outcomes

Primary end point

Proportion of patients with an IGA score of either 0
or 1 at week 16

Proportion of patients with an IGA score of either 0
or 1 atweek 16

Secondary and
exploratory end
points

Secondary:
® Proportion of patients with EASI-75 at week 16

e Percent change in EASI score from baseline to
week 16

e Percent change from baseline to week 16 in
weekly average of daily worst itch NRS score

e Proportion of patients with EASI-50 at week 16
® Proportion of patients with EASI-90 at week 16

e Change from baseline to week 16 in percent BSA
affected by atopic dermatitis

e Percent change from baseline to week 16 in
SCORAD

e Change from baseline to week 16 in weekly
average of daily worst itch NRS score

® Proportion of patients with improvement
(reduction) of weekly average of daily worst itch
NRS score = 4 from baseline at week 16

Secondary:
® Proportion of patients with EASI-75 at week 16

e Percent change in EASI score from baseline to
week 16

e Percent change from baseline to week 16 in
weekly average of daily worst itch NRS score

e Change from baseline to week 16 in weekly
average of daily worst itch NRS score

® Proportion of patients with EASI-50 at week 16
® Proportion of patients with EASI-90 at week 16

e Change from baseline to week 16 in percent BSA
affected by atopic dermatitis

e Percent change from baseline to week 16 in
SCORAD

® Proportion of patients with improvement
(reduction) of weekly average of daily worst itch
NRS score = 4 from baseline at week 16
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® Proportion of patients with improvement
(reduction) of weekly average of daily worst itch
NRS score = 3 from baseline at week 16

® Change from baseline to week 16 in skin pain
NRS

e Change from baseline to week 16 in sleep quality
NRS

e Change from baseline to week 16 in CDLQI

(patients aged = 4 years) and IDQOL (patients
aged < 4 years)

e Change from baseline to week 16 in DFI
e Change from baseline to week 16 in POEM

® Proportion of TCS medication-free days from
baseline to week 16

* Mean weekly dose of low-potency TCS through
week 16

® Mean of caregiver missed work days from
baseline to week 16

* Mean weekly dose of medium- or high-potency
TCS through week 16

Exploratory:

® Proportion of patients with SCORAD-50 response
at week 16

® Proportion of patients with SCORAD-75 response
at week 16

® Proportion of patients with SCORAD-90 response
at week 16

e CGID: proportion of patients with no symptoms
at week 16; proportion of patients with no
symptoms or mild symptoms at week 16

e CGIC: proportion of patients who rate their
eczema symptoms as much better at week 16;
proportion of patients who rate much better or
moderately better at week 16

® Proportion of patients who experience reduction
of IGA score by = 2 from baseline to week 16

e Proportion of patients who experience an IGA
score of < 2 (mild disease) at week 16

e Change from baseline to week 16 in GISS
(erythema, infiltration/papulation, excoriations,
lichenification)

e Proportion of patients with IGA score 0 or 1 or
EASI-90 at week 16

e Change from baseline in PASQ score at week 16
(patients with asthma)

® Change from baseline in CNSQ score at week 16

CADTH Reimbursement Review

LIBERTY AD PEDS

® Proportion of patients with improvement

(reduction) of weekly average of daily worst itch
NRS score = 3 from baseline at week 16

Time to onset of effect on itch during the
16-week treatment period (= 4-point reduction
of weekly average of daily worst itch NRS score
from baseline)

Time to onset of effect on itch during the
16-week treatment period (= 3-point reduction
of weekly average of daily worst itch NRS score
from baseline)

Change from baseline to week 16 in CDLQI
Change from baseline to week 16 in POEM

Percent change from baseline to week 16 in
SCORAD

Change from baseline to week 16 in DFI

Change from baseline to week 16 in PROMIS
pediatric anxiety short form scale score

Change from baseline to week 16 in PROMIS
pediatric depressive symptoms short form scale
score

Topical treatment for atopic dermatitis:
proportion of TCS medication-free days from
baseline to week 16

Mean weekly dose of TCS in grams for low- and
medium-potency TCS from baseline to week 16

Mean weekly dose of TCS in grams for high-
potency TCS from baseline to week 16

Exploratory:
e Proportion of patients with SCORAD-50 response

at week 16

Proportion of patients with SCORAD-75 response
at week 16

Proportion of patients with SCORAD-90 response
at week 16

PGID: proportion of patients with not itchy at all
and proportion of patients with not itchy at all or
a little itchy at week 16

PGIC: proportion of patients who rate their
eczema symptoms as much better at week 16

Proportion of patients who experience reduction
of IGA score by = 2 from baseline to week 16

Change from baseline to week 16 in GISS
(erythema, infiltration/papulation, excoriations,
lichenification)

Number of missed school days during the
treatment period
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(patients with medical history of allergic rhinitis)
Safety:
e Incidence of skin infection TEAEs (excluding

CADTH Reimbursement Review

LIBERTY AD PEDS

® Number of caregiver missed work days during
the treatment period

® Mean VAS score of injection site pain as

assessed by faces pain scale for all visits

herpetic infections) through week 16
through week 16

* Incidence of SAEs through week 16 ) ) )
® Change from baseline to week 16 in sleep quality

evaluation

® Proportion of patients with IGA score 0 or 1 or
EASI-90 at week 16

Safety:

¢ Incidence of skin infection TEAEs (excluding
herpetic infections) through week 16

¢ Incidence of serious TEAEs through week 16

Publication status

Publications Paller et al. (2022)°® Paller et al. (2020)’

BSA = body surface area; CDLQI = Children’s Dermatology Life Quality Index; CGIC = Caregiver Global Impression of Change; CGID = Caregiver Global Impression of
Disease; CNSQ = Caregiver-Reported Nasal Symptom Questionnaire; DB = double blind; DFI = Dermatitis Family Impact; EASI = Eczema Area and Severity Index; EASI-50 =
50% reduction in Eczema Area and Severity Index score; EASI-75 = 75% reduction in Eczema Area and Severity Index score; EASI-90 = 90% reduction in Eczema Area

and Severity Index score; GISS = Global Individual Signs Score; IDQOL = Infants’ Dermatitis Quality of Life Index; IFN = interferon gamma; IGA = Investigator’s Global
Assessment; IgE = immunoglobulin E; LTE = long-term extension; NRS = numeric rating scale; PASQ = Pediatric Asthma Symptom Questionnaire; PGIC = Patient Global
Impression of Change; PGID = Patient Global Impression of Disease; POEM = Patient-Oriented Eczema Measure; PROMIS = Patient-Reported Outcomes Measurement
Information System; q.2.w. = every 2 weeks; q.4.w. = every 4 weeks; RCT = randomized controlled trial; SAE = serious adverse event; SC = subcutaneous; SCORAD = Scoring
Atopic Dermatitis; SCORAD-50 = 50% reduction in Scoring Atopic Dermatitis score from baseline; SCORAD-75 = 75% reduction in Scoring Atopic Dermatitis score from
baseline; SCORAD-90 = 90% reduction in Scoring Atopic Dermatitis score from baseline; TCI = topical calcineurin inhibitor; TCS = topical corticosteroid; TEAE = treatment-
emergent adverse event; VAS = visual analogue scale.

Note: Two additional reports were included: Paller et al. and Paller et al.®®¢”

3lnadequate response was defined as inability to achieve and/or maintain remission and low disease activity despite daily treatment with medium- to high-potency TCS
(with or without TCI) used for at least 28 days. Patients who have received systemic atopic dermatitis treatment within 6 months before the trial were also considered
inadequate responders to topical treatments.

Source: Sponsor's Summary of Clinical Evidence, LIBERTY AD PRESCHOOL Clinical Study Report, and LIBERTY AD PEDS Clinical Study Report.33% (Note: Details from the
table have been taken from the sponsor’s Summary of Clinical Evidence.)

Figure 1: Study Design for LIBERTY AD PRESCHOOL Trial

| Screening | I Treatment Period | Follow—uP
! | | ! ! | |
TCS Std  Moisturizer Baseline Dosing End of Treatment End of
Part B Study
Part B
(Day  (Day (Day (Day  (Day 1) (Days 1, 29, 57, 85) (Day 113) (Day 197)

-56) -14) 17y L

LTE = long-term extension; Std = standardization; TCS = topical corticosteroid.

Note: The length of the screening period, including TCS Std, was not fixed but did not exceed 56 days. The length of the TCS Std period was fixed at 14 days. Moisturizers
were to be applied at least twice daily during the 7 consecutive days before randomization (not including the day of randomization) and were to be used throughout the
trial. At least 11 of the 14 total applications of moisturizers before randomization must have been applied for the patient to remain eligible for the trial.

Source: LIBERTY AD PRESCHOOL Clinical Study Report.®’
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Figure 2: Study Design for LIBERTY AD PEDS Trial

Baseline Nndal P o
Treatment! Study
< Screening —> TCS
Period Standardization Follow-up Period (for
Period patients who do not
[&———————— Treatment Period ———————————>>| enter the OLE
>

D-77 D-14 D-1 D1 D8 D15 D22 D29 D57 D85 D113 D141 D169 D197

Wl W2I W3 w4 W38 W12 W16 W20 W24 Wis

D = study day; LTE = long-term extension; OLE = open-label extension; TCS = topical corticosteroid; W = study week.

Note: The length of the screening period was not fixed, but the screening period and TCS standardization did not exceed 77 days. The length of the TCS standardization
period was fixed at 14 days.

1 For patients who entered the OLE, week 16 was the end of the trial.
Source: LIBERTY AD PEDS Clinical Study Report.®®

Populations

Inclusion and Exclusion Criteria

The LIBERTY AD PRESCHOOL trial included patients aged 6 months to younger than 6 years with moderate-
to-severe atopic dermatitis that could not be adequately controlled with topical medications. At screening,
patients must have had an IGA score of at least 3, EASI score of at least 16, and at least 10% BSA affected.
Patient must have applied at least 11 out of 14 applications of a topical emollient during the 7 consecutive
days before the baseline visit, and at least 11 out of 14 daily applications of low-potency TCS during the
2-week TCS standardization period leading up to the baseline visit. Patients were excluded if they had prior
treatment with dupilumab, history of important side effects with low-potency TCS, or treatment with TCI or
crisaborole within 2 weeks before baseline visit.

The LIBERTY AD PEDS trial included patients aged 6 years to younger than 12 years with severe atopic
dermatitis that could not be adequately controlled with topical medications. At screening, patients must have
had an IGA score of 4, EASI score of at least 21, and at least 15% BSA affected. Patients must have applied a
stable dose of topical emollient twice daily during the 7 consecutive days before the baseline visit. Patients
were excluded if they had prior treatment with dupilumab, history of important side effects with medium-
potency TCS, or treatment with TCI or crisaborole within 2 weeks before baseline visit.

The key differences between the trials were the age groups and that the LIBERTY AD PEDS trial included
patients with severe atopic dermatitis.

Interventions
In the LIBERTY AD PRESCHOOL trial, patients were randomized to either dupilumab every 4 weeks with
TCS (fixed dose by body mass stratum of 200 mg every 4 weeks for patients 5 kg to < 15 kg; 300 mg every
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4 weeks for patients 15 kg to < 30 kg) or matching placebo every 4 weeks with TCS. The assigned study
drug was available in a single-use, prefilled glass syringe in doses of either 200 mg (175 mg per mL) or 300
mg (150 mg per mL) and was administered by SC injection by the investigator. Low-potency TCS treatment
included hydrocortisone acetate 1% cream; if there was known hypersensitivity to hydrocortisone 1% or
hydrocortisone acetate 1% cream or if neither was available, alclometasone dipropionate 0.05% cream or
desonide 0.05% cream could be used.

In the LIBERTY AD PEDS trial, patients were randomized to dupilumab every 2 weeks with TCS (body mass-
tiered dosing of 100 mg every 2 weeks with 200 mg initial dose for patients 15 kg to < 30 kg; 200 mg every
2 weeks with 400 mg initial dose for patients = 30 kg), dupilumab every 4 weeks with TCS (300 mg every 4
weeks with 600 mg initial dose regardless of body mass), or matching placebo with TCS. Dupilumab was
available in the same formats as described in the LIBERTY AD PRESCHOOL trial. Patients and caregivers
could be trained to prepare and administer the study drug outside the study site during weeks in which

no in-clinic visit was scheduled (for patients receiving treatment every 2 weeks) or they could have clinic
staff administer the study drug in the clinic. Low-potency TCS treatment included hydrocortisone acetate
1% cream and medium-potency TCS treatment included triamcinolone acetonide 0.1% cream, fluocinolone
acetonide 0.025% cream, or clobetasone butyrate 0.05%.

Rescue treatment for worsening atopic dermatitis was permitted at the discretion of the investigator and
only after day 14 of the trial. Investigators were required to perform an IGA assessment before starting
rescue treatment and initiate it only in patients who either had an IGA score of 4 or had intolerable
symptoms. Efficacy and safety assessments were to be conducted before rescue treatment was
administered. For the efficacy responder analysis, rescue treatment use was adjudicated by a blinded
committee and patients who received rescue treatment were considered treatment failures. Investigators
were encouraged to consider initial rescue with topical treatment and to escalate to systemic medications
only for patients who did not respond adequately after at least 7 days of topical treatment. For the LIBERTY
AD PRESCHOOL trial, rescue treatment included the medium-potency steroids triamcinolone acetonide

0.1% ointment, triamcinolone acetonide 0.1% cream, fluticasone propionate 0.05% cream, or fluocinolone
acetonide 0.025% ointment and high-potency steroids mometasone furoate 0.1% ointment or triamcinolone
acetonide 0.5% ointment. TCls and crisaborole could also be used for rescue. For the LIBERTY AD PEDS trial,
rescue treatment with high-potency steroids included mometasone furoate 0.1% ointment. Very high-potency
steroids were prohibited in both trials. Patients could continue study treatment if rescue consisted of topical
medications, but those who received systemic corticosteroids or systemic nonsteroid immunosuppressive
drugs were discontinued permanently from the study drug.

Outcomes

A list of efficacy end points assessed in this clinical review report are provided in Table 6 and are further
described in Table 7. Summarized end points are based on those included in the sponsor’s Summary of
Clinical Evidence as well as any identified as important to this review according to stakeholders, for example
the clinical experts, clinician groups, or patient group.
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Table 6: Outcomes Summarized From Pivotal Studies Identified by the Sponsor

Outcome measure Time point LIBERTY AD PRESCHOOL LIBERTY AD PEDS

Proportion of patients with an IGA At week 16 Primary? Primary?

score of either 0 or 1

Proportion of patients with EASI-75 At week 16 Key secondary? Key secondary?

Percent change in EASI score From baseline to Key secondary? Key secondary?
week 16

Percent change in weekly average of From baseline to Key secondary? Key secondary?

daily worst itch NRS score week 16

Proportion of patients with At week 16 Secondary? Secondary?

improvement (reduction) of weekly

average of daily worst itch NRS score

> 4 from baseline

Proportion of patients with At week 16 Secondary? Secondary?

improvement (reduction) of weekly

average of daily worst itch NRS score

= 3 from baseline

Proportion of patients with EASI-50 At week 16 Secondary? Secondary?

Proportion of patients with EASI-90 At week 16 Secondary? Secondary?

Change in percent BSA affected by From baseline to Secondary? Secondary

atopic dermatitis week 16

Change in POEM From baseline to Secondary? Secondary?
week 16

Percent change in SCORAD From baseline to Secondary? Secondary?
week 16

Change in sleep quality NRS From baseline to Secondary? NA
week 16

Change in skin pain NRS From baseline to Secondary? NA
week 16

Change in DFI From baseline to Secondary? Secondary
week 16

Change in CDLQI (patients aged = 4 From baseline to Secondary? Secondary?

years) and IDQOL (patients aged < 4 week 16

years)

Change in IDQOL (patients aged < 4 From baseline to Secondary® NA

years) week 16

BSA = body surface area; CDLQI = Children’s Dermatology Life Quality Index; DFI = Dermatitis Family Impact; EASI = Eczema Area and Severity Index; EASI-50 = 50%
reduction in Eczema Area and Severity Index score; EASI-75 = 75% reduction in Eczema Area and Severity Index score; EASI-90 = 90% reduction in Eczema Area and
Severity Index score; IDQOL = Infants’ Dermatitis Quality of Life Index; IGA = Investigator’s Global Assessment; NA = not applicable; NRS = numeric rating scale; POEM =
Patient-Oriented Eczema Measure; SCORAD = Scoring Atopic Dermatitis.
2Statistical testing for these end points was adjusted for multiple comparisons (e.g., hierarchal testing).
Source: LIBERTY AD PRESCHOOL Clinical Study Report and LIBERTY AD PEDS Clinical Study Report.6”
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Table 7: Summary of Outcome Measures and Their Measurement Properties

Outcome Conclusions about measurement
measure Type properties MID
IGA An investigator-completed 5-point | No information on the validity, None identified.
scale that provides a global clinical | reliability, or responsiveness in
assessment of atopic dermatitis pediatric patients with atopic
severity ranging from 0 (clear) dermatitis was identified. However,
to 4 (severe) based on erythema studies involving adult patients
and papulation or infiltration. A found this instrument to be
decrease in score indicates an adequately valid’® and reliable.”
improvement in symptoms. %8
EASI A scale used in clinical trials to Validity: MID of 6.6 points using a 1-point
assess the severity and extent Adequate construct and content improvement on the IGA as an
of atopic dermatitis.”>” Four validity, estimated between the anchor.”37%
disease characteristics (erythema, | EAS| and SCORAD, reports of
thickness, scratching, and moderate to high correlation
lichenification) are assessed by the (r = 0.84 t0 0.93) between the 2
investigator and rated on a scale tools.7275
of 0 (absent) to 3 (sgvere). Thg. Reliability:
surface area of atopic dermatitis .
involvement is assessed as a Internal consistency qf the EASI
percentage by BSA of head, trunk, was also adequate, with Spearman
upper limbs, and lower limbs, then and Cronbach alpha values of 0.86
converted to a score from 0 to 6. and 0.94, respectively. Intra- and
The total EASI score ranges from interrater test-retest reliability
0 to 72 points with a higher score | kappa values of 0.76.7
indicating more severe disease.? Responsiveness:
Responsiveness (sensitivity to
change) was judged as adequate.”
Itch NRS A tool for patients with atopic No information on the validity, A responder is defined as having

dermatitis to report the intensity of
their itch. Patients rate average and
maximum intensity in the past 24
hours based on an 11-point scale
of 0 (no itch) to 10 (worst itch
possible).”

reliability, or responsiveness in
pediatric patients with atopic
dermatitis was identified.

an improvement of 3 to 4 points
on the NRS when using the EASI
and IGA as anchors.”®

BSA affected by
atopic dermatitis

Assessed for each section

of the body: head, torso,

lower extremities, and upper
extremities.®” The proportion
assigned to different body regions
varies by age in young children:
from 14% to 18% for the head, 36%
for the torso, from 28% to 32% for
the lower extremities, and 18% for
the upper extremities.®’

No information on the validity,
reliability, or responsiveness in
pediatric patients with atopic
dermatitis was identified.

None identified.

POEM

A 7-item (dryness, itching, flaking,
cracking, sleep loss, bleeding, and
weeping) questionnaire used in
clinical trials to assess disease

Validity:

Moderate concurrent validity
(Spearman = 0.56) was detected in
adults. Good convergent

The overall mean MID of the
POEM was 3.4 points (SD = 4.8),
using a 1-point improvement on
the IGA as an anchor.”®
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Outcome Conclusions about measurement
measure Type properties MID
symptoms in children and adults validity when compared to the A recent study’® suggested
with eczema. Items are assessed Dermatology Life Quality Index the following thresholds to be
using a 5-point scale: 0 indicates questionnaire, but moderate to employed to interpret MID of
no days, 1 indicates 1 to 2 days, 2 weak when compared to the EASI POEM in children: a score of 3 to
indicates 3 to 4 days, 3 indicates and NRS. Poor discriminant validity | 3.9 indicates a probably clinically
5to 6 days, and 4 indicates every in predicting self-reported global important change; a score = 4
day. The maximum total score is severity. Poor to moderate content | indicates a very likely clinically
28, where a high score indicates validity as a measurement of important change.
more severe disease (0 to 2 for clinical signs of atopic dermatitis
clear or almost clear; 3 to 7 for in children.”s””
mild eczema; 8 to 16 for moderate | Reljability:
eczema; 17 to 24 for severe Good reliability (ICC = 0.90)7
eczema; 25 to 28 for very severe R
eczema).” Responsiveness:
No information on responsiveness
in pediatric patients with atopic
dermatitis was identified.
SCORAD A tool used in clinical research to Validity: 8.7 points using the IGA as an

assess the extent and severity of
atopic dermatitis. Percent BSA is
used. The intensity of the disease
is measured by assigning values
to 5 types of lesions and dryness
(erythema, swelling, oozing,
excoriation, and lichenification).
The maximum possible total
score of SCORAD is 103, where a
higher score indicates more severe
disease.

Valid and reliable for the objective
assessment of eczema clinical
signs.®® Two systematic reviews
found excellent agreement with
global assessments of disease
severity.”®8 Content validity was
deemed adequate, good construct
validity (Spearman rank correlation
coefficient ranging from 0.53 to
0.92) and internal consistency.
Reliability:

Interobserver reliability

was adequate with several
measurements of ICC from 0.84
t0 0.99. Intraobserver reliability
(test-retest) was unclear.”
Responsiveness:

Sensitivity to change was
considered adequate.”

anchor.”37%

Sleep quality NRS

A sleep diary is completed by the
parent or caregiver and includes

2 questions assessing the
caregiver's sleep, and 6 questions
assessing the child’s sleep. It is
measured using an 11-point NRS in
which 0 is the worst possible sleep
and 10 is the best possible sleep.

No information on the validity,
reliability, or responsiveness in
pediatric patients with atopic
dermatitis was identified.

None identified.

Skin pain NRS

An 11-point NRS in which 0 is
no pain while 10 is worst pain
imaginable to describe the worst

Validity:
High content and construct
validity.8?

Anchor-based estimates of the
meaningful change estimation
(minimal, moderate, and large) for
skin pain NRS were a 4.0-point
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Outcome Conclusions about measurement
measure Type properties MID
level of skin pain in the past 24 Reliability: change, also equivalent to a
hours during a 1-week interval.®>®® | considered highly reliable (ICC = moderate degree of change in
0.753 to 0.845).22 adult patienjs with mpfje;;dte-to-
Responsiveness: severe atopic dermatitis.
Considered responsive.®
DFI An atopic dermatitis-specific, Validity: None identified.
self-administered, 10-item Good construct validity.®
questionnaire designed to Reliability:
assess the impact of disease on ’ L
the quality of life of families of Good test-'retest rellabl!lty (r= 0.95)
children affected by disease based | @nd good internal consistency with
on a 1-week recall. Responses a Cronbach alpha value of (0.85 to
are scored on a 4-point Likert 0.90).% )
scale (from 0 to 3). The total Responsiveness:
score ranges from 0 to 30 with No information on responsiveness
higher scores indicating greater in pediatric patients with atopic
impairment in family quality of dermatitis was identified.
life.8485
cbLal A questionnaire completed by Validity: One study® conducted among
the child (aged 3 years to 16 Adequate concurrent validity vs. 211 children and adolescents,
years) designed to measure the Cardiff Acne Disability Index and using SD reported for the mean
impact of any skin disease onthe | the Childhood Atopic Dermatitis total CDLQI score reported for
quality of life with a recall period Impact Scale. Good convergent children with psoriasis, estimated
of 7 dayS.87'88 It consists of 10 construct Va“drty and divergent the MID of the CDLQ' in these
questions asking about the impact | construct validity.” patients to be 2.5. Another study®
of a skin disease on the life of the Reliability: in adolescents (aged 12 years
affected child, including symptoms, e . 1o < 18 years) with moderate-to-
embarrassment, friendships, Good internal consistency severe atopic dermatitis indicated
clothes, playing, sports, bullying, (examined in 6 studies) with a within-person change of 6
sleep, and impact of treatment. Cronbach alpha values ranging to 8 points to be a reasonable
Each response is rated on a 4-point fro.m (_)182,t° 0.92. Test-rgtest responder threshold for clinically
Likert scale (from 0 o 3). The total | 'eliability is adequate, with meaningful change.
score ranges from 0 to 30 with Spearman rank order correlation
higher scores indicating a greater coefficient calculated in 4 studies
degree of impairment in HRQoL.#¢ | (range, 0.74 to 0.97). One study
calculated an ICC of 0.80.87
Responsiveness:
Good responsiveness to change
was found in studies using
Wilcoxon rank sum test and
repeated measures ANOVA. %
IDQOL A questionnaire designed to Validity: None identified.

measure the impact of the skin
disease on the quality of life of
infants and preschool children
aged < 4 years.”" It consists of 10
questions that examine the impact
of the disease on the life of the
affected child and includes, but is

High-quality evidence for adequate
content validity and construct
validity.?

Reliability:

Acceptable internal consistency
with a Cronbach alpha value
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measure

not limited to, the following areas:
mood, sleep, and daily activities.
Each question is rated on a 4-point

properties

of 0.89. Adequate test-retest
reliability, with the Spearman rank
order correlation coefficient (range,

Likert scale (from 0 to 3). The total
score ranges from 0 to 30 with
higher scores indicating worse
quality of life.

0.74 t0 0.97).%2
Responsiveness:

No information on responsiveness
in pediatric patients with atopic
dermatitis was identified.

ANOVA = analysis of variance; BSA = body surface area; CDLQI = Children’s Dermatology Life Quality Index; DFI = Dermatitis Family Impact; EASI = Eczema Area and
Severity Index; HRQoL = health-related quality of life; ICC = intraclass correlation coefficient; IDQOL = Infants’ Dermatitis Quality of Life Index; IGA = Investigator’s Global
Assessment; MID = minimal important difference; NRS = numeric rating scale; POEM = Patient-Oriented Eczema Measure; SCORAD = Scoring Atopic Dermatitis; SD =
standard deviation.

Incidence and seriousness of AEs, withdrawals due to AEs, and deaths were reported for the safety analysis
set during the trials. AEs, SAEs, and protocol-defined notable harms were described based on preferred term
and associated system organ class. Notable harms included those that were prespecified by the sponsor
and confirmed by the clinical experts consulted by CADTH, such as anaphylactic reactions, hypersensitivity,
helminthic infections, conjunctivitis, blepharitis, keratitis, eosinophilia, facial erythema, and pain with
administration.

Statistical Analysis
Details of the statistical analysis of efficacy end points are summarized in Table 8.

Sample Size and Power Calculation

For the LIBERTY AD PRESCHOOL trial, it was estimated that a sample size of 160 patients (80 patients per
treatment group), at the 2-sided 5% significance level using Fisher exact test, would provide an 88% power
to detect a treatment difference of 21.4% between the dupilumab and placebo groups in the percentage of
patients who experience an IGA score of 0 to 1 at week 16 and a 99% power to detect a treatment difference
of 42.9% in the percentage of patients who experience an EASI-75 response at week 16. The assumptions
used for the above power calculations were based on results from patients in the LIBERTY AD PEDS study.

Table 8: Statistical Analysis of Efficacy End Points From Pivotal Studies Identified by the
Sponsor

Statistical
model

Handling of
missing data

End point

Adjustment factors
LIBERTY AD PRESCHOOL

Sensitivity analyses

Proportion of patients with CMHz? Randomization strata®

IGAOto 1 at week 16

Nonresponders®
Mmid

Posthoc sensitivity analyses using
all observed values regardless

of rescue treatment use, and
LOCF method after first rescue
treatment
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Sensitivity analyses

Proportion of patients with CMH? Randomization strata® Nonresponders® | Posthoc sensitivity analyses using

EASI-75 at week 16 MIe all observed values regardless
of rescue treatment use, and
LOCF method after first rescue
treatment

Percent change in EASI ANCOVA Treatment, randomization | WOCF® Posthoc sensitivity analyses using

score from baseline to week strata,” and baseline value | p¢ all observed values regardless

16 of rescue treatment use, and
LOCF method after first rescue
treatment

Percent change from ANCOVA Treatment, randomization | WOCF® Posthoc sensitivity analyses using

baseline to week 16 in strata,” and baseline value | p¢ all observed values regardless

weekly average of daily of rescue treatment use, and

worst itch NRS score LOCF method after first rescue
treatment

Proportion of patients with CMH Randomization strata® Nonresponders® | Posthoc sensitivity analyses using

improvement (reduction) MIe all observed values regardless

of weekly average of daily of rescue treatment use, and

worst itch NRS score = 4 LOCF method after first rescue

from baseline treatment

Proportion of patients with CMH Randomization strata® Nonresponders® | None

improvement (reduction) MI¢

of weekly average of daily

worst itch NRS score = 3

from baseline

Proportion of patients with CMH Randomization strata® Nonresponders® | None

EASI-50 at week 16 MId

Proportion of patients with CMH Randomization strata® Nonresponders® | None

EASI-90 at week 16 M

Change from baseline in ANCOVA Treatment, randomization | WOCFe None

percent BSA affected strata®, and baseline value | p¢

Change from baseline to ANCOVA Treatment, randomization | WOCF® None

week 16 in POEM strata®, and baseline value | pgd

Percent change from ANCOVA Treatment, randomization | WOCFe None

baseline to week 16 in strata®, and baseline value | p¢

SCORAD

Change from baseline in ANCOVA Treatment, randomization | WOCFe None

sleep quality NRS strata®, and baseline value | e

Change from baseline in skin | ANCOVA Treatment, randomization | WOCF® None

pain NRS strata®, and baseline value | p¢

Change from baseline in DFI | ANCOVA Treatment, randomization | WOCFe None

strata®, and baseline value | pd
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Sensitivity analyses

week 16 in CDLQI

strata,” and baseline value

Change from baseline to ANCOVA Treatment, randomization | WOCF® None

week 16 in CDLQI strata®, and baseline value | py¢

Change from baseline to ANCOVA Treatment, randomization | WOCFe None

week 16 in IDQOL strata®, and baseline value | p¢

LIBERTY AD PEDS

Proportion of patients with CMH Randomization strata® Nonresponders® | LOCF after rescue treatment use

IGAOto1atweek 16 or study withdrawal, and mFAS
and PP analyses

Proportion of patients with CMH Randomization strata® Nonresponders® | LOCF after rescue treatment use

EASI-75 at week 16 or study withdrawal, and mFAS
and PP analyses

Percent change in EASI ANCOVA Treatment, randomization | MIf Ml using all observed data

score from baseline to week strata,® and baseline value regardless if rescue treatment

16 used or data collected after
treatment withdrawal, and LOCF
and WOCF after rescue treatment
use

Proportion of patients with CMH Randomization strata® Nonresponders® | None

EASI-50 at week 16

Percent change from ANCOVA Treatment, randomization | MIf Ml using all observed data

baseline to week 16 in strata,® and baseline value regardless if rescue treatment

weekly average of daily used or data collected after

worst itch NRS score treatment withdrawal, and LOCF
and WOCF after rescue treatment
use

Proportion of patients with CMH Randomization strata® Nonresponders® | Ml using all observed data

improvement (reduction) regardless if rescue treatment

of weekly average of daily used or data collected after

worst itch NRS score = 4 treatment withdrawal, and LOCF

from baseline at week 16 and WOCF after rescue treatment
use

Proportion of patients with CMH Randomization strata® Nonresponders® | None

improvement (reduction)

of weekly average of daily

worst itch NRS score = 3

from baseline at week 16

Proportion of patients with CMH Randomization strata® Nonresponders® | None

EASI-90 at week 16

Change from baseline to ANCOVA Treatment, randomization | MIf None

week 16 in POEM strata,® and baseline value

Change from baseline to ANCOVA Treatment, randomization | MIf None
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Statistical Handling of
End point model Adjustment factors missing data Sensitivity analyses
Percent change from ANCOVA Treatment, randomization MIf None
baseline to week 16 in strata,® and baseline value
SCORAD

ANCOVA = analysis of covariance; BSA = body surface area; CDLQI = Children’s Dermatology Life Quality Index; CMH = Cochran-Mantel-Haenszel; DFI = Dermatitis Family
Impact; EASI = Eczema Area and Severity Index; EASI-50 = 50% reduction in Eczema Area and Severity Index score; EASI-75 = 75% reduction in Eczema Area and Severity
Index score; EASI-90 = 90% reduction in Eczema Area and Severity Index score; IDQOL = Infants’ Dermatitis Quality of Life Index; IGA = Investigator’s Global Assessment;
LOCF = last observation carried forward; mFAS = modified full analysis set; Ml = multiple imputation; NRS = numeric rating scale; POEM = Patient-Oriented Eczema
Measure; PP = per protocol; SCORAD = Scoring Atopic Dermatitis; WOCF = worst observation carried forward.

2Due to the small number of patients, those in the Europe region, baseline body mass < 15 kg, and IGA 3 stratum were combined with those in the Europe region, baseline
body mass = 15 kg, and IGA 3 stratum.

"Randomization strata included baseline body mass group (LIBERTY AD PRESCHOOL: 5 kg to < 15 kg, 15 kg to < 30 kg; LIBERTY AD PEDS: < 30 kg, = 30 kg), disease severity
(IGA 3, IGA 4), and region (North America, Europe).

°Patients with missing data due to patient withdrawal (consent, AE, lack of efficacy), use of rescue treatment, or missing data at week 16 were considered nonresponders.

dPatients with missing data due to other reasons were imputed using Ml methods. Ml methods involved data being imputed 40 times to generate 40 complete datasets.
The monotone missing pattern was induced by Markov chain Monte Carlo method. After the first missing visit, subsequent missing data were imputed using the regression
method for continuous variables and using the logistic regression method for categorical variables.

ePatients with missing data due to patient withdrawal (consent, AE, lack of efficacy) or use of rescue treatment were imputed using WOCF methods.
fPatients with missing data due to use of rescue medication were imputed using Ml methods.
Source: LIBERTY AD PRESCHOOL Clinical Study Report and LIBERTY AD PEDS Clinical Study Report.36%”

At the time the LIBERTY AD PEDS trial was designed, there were no data available on the effects of
dupilumab in pediatric patients. The assumptions used for the power calculations were estimated based on
results from the R668-AD-1224 study (phase Ill combination study with TCS for adults with atopic dermatitis)
and R668-AD-1021 study (a phase IIb dose ranging study in adults with atopic dermatitis) for patients with
an IGA score of 4 at baseline. For the primary outcome (IGA 0 or 1), it was initially estimated that with 80
patients per group, at the 2-sided 5% significance level, would provide 97% power to detect a 23% treatment
difference between the dupilumab every 2 weeks and placebo groups and would provide 87% power to
detect a 17% treatment difference between the dupilumab every 4 weeks and placebo groups. For the key
secondary outcome of EASI-75 at week 16, 80 patients per group would provide 99% power to detect a 51%
treatment difference between the dupilumab every 2 weeks and placebo groups and would provide 99%
power to detect a 45% treatment difference between the dupilumab every 4 weeks and placebo groups.

Due to an inadvertent operational error, 68 patients were potentially unblinded (30 patients in the every 2
weeks group and 19 patients in each of the every 4 weeks and placebo groups) in the LIBERTY AD PEDS trial.
These patients were excluded from the mFAS (supportive analyses). Additional patients were enrolled in the
study to maintain study balance and power and to ensure that the original number of blinded patients for all
treatment groups was available for sensitivity analyses that excluded the potentially unblinded patients.

Statistical Testing and Data Imputation Methods

In both trials, the proportion of patients with an IGA score of 0 or 1 at week 16 was the primary end point
and the proportion of patients with EASI-75 at week 16 was a key secondary end point for the US and its
reference markets. For Europe and European reference markets, the IGA and EASI-75 outcomes were co-
primary end points.
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In the LIBERTY AD PRESCHOOL trial, primary and secondary end points were analyzed using the full analysis
set (FAS). The primary outcome of percentage of patients with an IGA score of 0 or 1 at week 16 used the
Cochran-Mantel-Haenszel test adjusted by randomization strata (baseline body mass group [5 kg to < 15

kg, 15 kg to < 30 kg], baseline disease severity [IGA 3, IGA 4], and region [North America, Europe]). Similar
procedures were used for the key secondary outcome of percentage of patients with EASI-75 at week 16. If a
patient withdrew from the study or discontinued due to an AE or lack of efficacy, the patient was considered
a nonresponder for the time points after withdrawal. If a patient used a rescue treatment, the patient was
considered a nonresponder from when the rescue treatment was used. If the patient had the value missing
at week 16 due to any other reasons, the data were imputed using multiple imputation based on all observed
values. The underlying continuous (e.g., EASI) or categorical variables (e.g., IGA) were imputed 40 times

to generate 40 complete datasets. Multiple imputation using the monotone missing pattern was induced

by Markov chain Monte Carlo method in a multiple imputation procedure using seed number 12345. The
missing data at subsequent visits were imputed using the regression method for the monotone pattern with
seed number 54321 with adjustment for covariates including treatment groups, randomization strata, and
relevant baseline variables. For the categorical variable, a logistic regression under monotone option was
used. Binary secondary efficacy end points were analyzed using the same approaches used for the analysis
of the primary end point. Continuous end points (e.g., EASI, worst itch NRS score) were analyzed using an
analysis of covariance (ANCOVA) model with treatment, randomization strata, baseline disease severity,
region, and relevant baseline values included in the model as the primary analysis method. Missing data for
continuous end points were imputed by the pattern-mixture approach (multiple imputation-worst observation
carried forward [WOCF] method). The WOCF approach was used for data after rescue or missing due to
withdrawn consent, AE, and lack of efficacy. Missing data were imputed by postbaseline WOCF if there

was at least 1 nonmissing postbaseline value or by baseline value if there was no postbaseline value. The
multiple imputation approach was used for missing data due to other reasons as described for the primary
end point.

In the LIBERTY AD PEDS trial, primary and secondary end points were analyzed using the FAS. The primary
outcome of percentage of patients with an IGA score of 0 or 1 at week 16 and key secondary outcome

of percentage of patients with EASI-75 at week 16 used the Cochran-Mantel-Haenszel test adjusted by
randomization strata. A patient was considered a nonresponder if they withdrew from the study, used a
rescue treatment, or had a missing value at week 16. All binary and continuous secondary end points were
analyzed using the same approaches as outlined for the LIBERTY AD PRESCHOOL trial. The ANCOVA model
used treatment, randomization strata, and relevant baseline variable as covariates.

Muiltiple Testing Procedure

A hierarchical procedure was used to control the overall type | error rate at 0.05 for the primary and
secondary end points of dupilumab versus placebo. Each hypothesis was formally tested only if the
preceding test was significant at the 2-sided 0.05 significance level. The hierarchical testing order for the 2
trials is summarized in Table 9.
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Table 9: Hierarchical Testing in Pivotal Studies Identified by the Sponsor

Outcome level

End point
LIBERTY AD PRESCHOOL

Testing order

Testing order: Dupilumab g.2.w. vs.

Outcome level End point placebo
Primary Proportion of patients with IGA 0 to 1 at week 16 1
Key secondary Proportion of patients with EASI-75 at week 16 2
Key secondary Percent change in EASI score from baseline to week 16 3
Key secondary Percent change from baseline to week 16 in weekly average of daily 4
worst itch NRS score
Secondary Proportion of patients with improvement of weekly average of daily 5
worst itch NRS score = 4 from baseline
Secondary Proportion of patients with improvement of weekly average of daily 6
worst itch NRS score = 3 from baseline
Secondary Proportion of patients with EASI-50 at week 16 7
Secondary Proportion of patients with EASI-90 at week 16
Secondary Change from baseline in percent BSA affected by atopic dermatitis 9
Secondary Change from baseline to week 16 in POEM 10
Secondary Percent change from baseline to week 16 in SCORAD 11
Secondary Change from baseline in patient’s sleep quality NRS 12
Secondary Change from baseline in patient’s skin pain NRS 13
Secondary Change from baseline in DFI 14
Secondary Change from baseline to week 16 in CDLQI 15
Secondary Change from baseline to week 16 in IDQOL 16

LIBERTY AD PEDS

Testing order:
dupilumab q.2.w.

Testing order:
dupilumab q.4.w.

worst itch NRS score = 3 from baseline at week 16

Outcome level End point vs. placebo vs. placebo

Primary Proportion of patients with IGA 0 to 1 at week 16 1 7

Key secondary Proportion of patients with EASI-75 at week 16 2 8

Key secondary Percent change in EASI score from baseline to week 16 3 9

Secondary Proportion of patients with EASI-50 at week 16 4 10

Key secondary Percent change from baseline to week 16 in weekly average of daily 5 11
worst itch NRS score

Secondary Proportion of patients with improvement of weekly average of daily 6 12
worst itch NRS score = 4 from baseline at week 16

Secondary Proportion of patients with improvement of weekly average of daily 13 15
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Outcome level End point Testing order
Secondary Proportion of patients with EASI-90 at week 16 14 16
Secondary Change from baseline to week 16 in POEM 17 20
Secondary Change from baseline to week 16 in CDLQI 18 21
Secondary Percent change from baseline to week 16 in SCORAD 19 22

BSA = body surface area; CDLQI = Children’s Dermatology Life Quality Index; DFI = Dermatitis Family Impact; EASI = Eczema Area and Severity Index; EASI-50 = 50%
reduction in Eczema Area and Severity Index score; EASI-75 = 75% reduction in Eczema Area and Severity Index score; EASI-90 = 90% reduction in Eczema Area and
Severity Index score; IDQOL = Infants’ Dermatitis Quality of Life Index; IGA = Investigator’s Global Assessment; NRS = numeric rating scale; POEM = Patient-Oriented
Eczema Measure; q.2.w. = every 2 weeks; q.4.w. = every 4 weeks; SCORAD = Scoring Atopic Dermatitis; vs. = versus.

Source: LIBERTY AD PRESCHOOL Clinical Study Report and LIBERTY AD PEDS Clinical Study Report.36”

Subgroup Analyses

In the LIBERTY AD PRESCHOOL trial, prespecified subgroups for the primary and key secondary end points
were analyzed based on the FAS. These included: age group, sex, ethnicity, race, duration of atopic dermatitis,
body mass index, body mass group, age of disease onset, family history of atopic disease, region, baseline
EASI, baseline worst itch, percent BSA, baseline SCORAD, previous use of cyclosporine, previous use of
systemic immunosuppressants (systemic corticosteroids and systemic nonsteroidal immunosuppressant
for atopic dermatitis), history of asthma, history of allergic rhinitis, and history of food allergies. Primary and
secondary end points were analyzed in a similar manner as the main analysis for the severe atopic dermatitis
subgroup (IGA 4) and nominal P values were provided. The sponsor noted that subgroup analyses for age
group, ethnicity, duration of atopic dermatitis, baseline SCORAD score, and previous usage of cyclosporine
were not conducted because subgroups were too small for meaningful conclusions to be drawn.

In the LIBERTY AD PEDS trial, prespecified subgroups for the primary and key secondary end points were
analyzed based on the FAS. These included: age group, sex, ethnicity, race, duration of atopic dermatitis,

age of disease onset, family history of atopic disease, baseline body mass group, body mass index, region,
baseline severe or moderate-to-severe EASI, baseline worst itch, percent BSA, baseline SCORAD, previous
use of cyclosporine, previous use of methotrexate, previous use of azathioprine, previous use of systemic
immunosuppressants for atopic dermatitis, history of asthma, history of nasal polyps, history of allergic
rhinitis, and history of food allergies. Subgroup analyses were analyzed in a similar manner as the main
analysis. Interactions between the subgroups and treatment groups were tested using the logistic regression
model for the categorical end points and using the ANCOVA model for the continuous end points. The model
included randomization strata, treatment group, subgroup, treatment by randomization strata interaction,
and treatment by subgroup interaction as factors. P values for the interaction term were reported and
interaction effects were considered as significant if the P value was greater than 0.1. The sponsor noted

that subgroup analyses for Hispanic or Latino patients, duration of atopic dermatitis of less than 5 years,
patients aged 5 years or older at onset of atopic dermatitis, baseline EASI score of less than 25, baseline
EASI score of less than 20, BSA of 10% to 30%, SCORAD score of less than 50, previous use of methotrexate
for atopic dermatitis, previous use of azathioprine, and history of nasal polyps were too small for meaningful
conclusions to be drawn.
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The sponsor’s systematic review protocol listed 4 subgroups of interest: disease severity (e.g., moderate,
severe), number of previous topical prescription therapies, previous immunosuppressant treatment (yes, no),
and age (6 months to < 6 years, 6 years to < 12 years).

Sensitivity Analyses

In the LIBERTY AD PRESCHOOL trial, a sensitivity analysis on the co-primary end points was planned
using the tipping point analysis method to assess the robustness of primary analysis results, but was not
conducted because multiple imputation methods were implemented for only 1 patient.

In the LIBERTY AD PEDS trial, 2 sensitivity analyses were planned and used the FAS. In the first analysis, a
postbaseline last observation carried forward approach after censoring for rescue treatment use or study
withdrawal to determine a patient’s status at week 16 assessed the robustness of the primary efficacy
analysis with regards to handling of missing data. In the second, all observed data were included for analysis,
regardless of if rescue treatment was used or data were collected after withdrawal from study treatment.
Patients with missing values were counted as nonresponders. Additional sensitivity analyses with the mFAS
(due to potential unblinding of 68 patients) and per-protocol populations were used to analyze the primary
and key secondary (i.e., IGA and EASI-75) end points.

Analysis Populations

Descriptions of the analysis populations used in the pivotal trials are summarized in Table 10.

Table 10: Analysis Populations of Pivotal Studies Identified by the Sponsor

Study Population Definition Application
LIBERTY AD FAS All randomized patients All efficacy analyses
PRESCHOOL . . . . - -
SAS All randomized patients who receive = 1 dose | Treatment compliance and administration and
of study drug and were analyzed as treated all clinical safety variables
LIBERTY AD FAS All randomized patients All efficacy analyses
PEDS mFAS All randomized patients but excluded Primary end point and selected secondary end
potentially unblinded patients points were evaluated as sensitivity analyses
PP All patients in the FAS except those who were | Primary end point and selected secondary end
excluded due to major protocol violations points
SAS All randomized patients who receive = 1 dose | Treatment compliance and administration and

of study drug and were analyzed as treated

all clinical safety variables

FAS = full analysis set; mFAS = modified full analysis set; PP = per protocol; SAS = safety analysis set.

Source: Sponsor’s Summary of Clinical Evidence.? (Note: Details from the table have been taken from the sponsor’s Summary of Clinical Evidence.)

Results

Patient Disposition

Patient disposition is summarized in Table 11.

In the LIBERTY AD PRESCHOOL trial, 197 individuals were screened, of which 162 patients met the eligibility
criteria and were randomized to either the dupilumab or placebo group. One patient in the placebo group
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was randomized in error but did not receive study drug and was not included in the safety analysis set. In
total, 83 (100%) patients in the dupilumab group and 76 (96.2%) patients in the placebo group completed
the week 16 end-of-treatment visit. Three patients discontinued the study before week 16 and were from the
placebo group.

In the LIBERTY AD PEDS trial, 474 individuals were screened, of which 367 patients met the eligibility criteria
and were randomized into 1 of 3 treatment groups. Five of the randomized patients were not treated (3
patients in the combined dupilumab group and 2 patients in the placebo group) and were included in the
FAS. In total, 237 (97.1%) patients in the combined dupilumab group and 114 (92.7%) patients in the placebo
group completed treatment. Thirteen patients discontinued the study (7 patients in the combined dupilumab
group and 6 patients in the placebo group) and reasons were balanced across treatment groups.

Table 11: Summary of Patient Disposition From Pivotal Studies

LIBERTY AD PRESCHOOL LIBERTY AD PEDS
Dupilumab 200 Dupilumab 100
mg or 300 mg Dupilumab 300 mg or 200 mg

Patient disposition g.4.w. + TCS Placebo + TCS | mgq.4.w. + TCS g.2.w. + TCS Placebo + TCS
Screened, N 197 474
Reason for screening failure, n (%) 35(17.8) 107 (22.6)

Eligibility criteria not met 27 (13.7) 79 (16.7)

Patient withdrew consent 7 (3.6) 8(1.7)

Lost to follow-up 1(0.5) 1(0.2)

Adverse event 0(0.0) 1(0.2)

Other 0(0.0) 18 (3.8)
Randomized, N 83 79 122 122 123
Discontinued from study, n (%) 0(0.0) 3(3.8) 3(2.5) 4(3.3) 6 (4.9)
Reason for discontinuation, n (%)

Patient withdrew consent 0(0.0) 1(1.3) 1(0.8) 2(1.6) 5(4.7)

Patient randomized in error 0(0.0) 1(1.3) 1(0.8) 1(0.8) 1(0.8)

Lost to follow-up 0(0.0) 1(1.3) 0(0.0) 0(0.0) 0(0.0)

Physician or investigator decision 0(0.0) 0(0.0) 1(0.8) 1(0.8) 0(0.0)
FAS, n (%) 83 (100) 79 (100) 122 (100) 122 (100) 123 (100)
MFAS, n (%) NA NA 103 (84.4) 92 (75.4) 104 (84.6)
PP n (%) NA NA I I I
SAS, n (%) 83 (100) 78 (98.7) 120 (98.4) 122 (100) 120 (97.6)

FAS = full analysis set; mFAS = modified full analysis set; NA = not applicable; PP = per protocol; q.2.w. = every 2 weeks; q.4.w. = every 4 weeks; SAS = safety analysis set;
TCS = topical corticosteroid.

Source: Sponsor’'s Summary of Clinical Evidence, LIBERTY AD PRESCHOOL Clinical Study Report, and LIBERTY AD PEDS Clinical Study Report.3*¢% (Note: Details from the
table have been taken from the sponsor's Summary of Clinical Evidence.)
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Baseline Characteristics

Baseline patient characteristics and medical history are summarized in Table 12. The baseline
characteristics outlined in the table are limited to those that are most relevant to this review or were likely to
impact the outcomes or interpretation of the study results.

Overall, most characteristics were balanced among treatment groups in either trial. In the LIBERTY AD
PRESCHOOL trial, the mean age of patients was 3.8 years, there were fewer females (38.9%) than males
(61.1%), and the mean EASI score of patients was 34.1. In the LIBERTY AD PEDS trial, the mean age of
patients was 8.5 years, males and females were evenly balanced, and the mean EASI score of patients
was [l There was an imbalance in race between the dupilumab and placebo groups, and more patients in
the placebo group had previously received methotrexate, while more patients in the dupilumab group had
previously received systemic corticosteroids for atopic dermatitis.

Table 12: Summary of Baseline Characteristics From Pivotal Studies

LIBERTY AD PRESCHOOL
Dupilumab 200

LIBERTY AD PEDS
Dupilumab 100

mg or 300 mg Dupilumab 300 mg or 200 mg

g.4.w. +TCS Placebo + TCS mg q.4.w. + TCS g.2.w. + TCS Placebo + TCS
Characteristic N =83 N=79 N =122 N =122 N =123

Demographics and patient characteristics — FAS

Age (years)
Mean (SD) 3.91(1.23) 3.78(1.26) 8.5 (1.74) 8.5 (1.68) 8.3 (1.76)
Median (min, max) 417 (0.8,5.8) 3.83(0.6,5.9) e e e
6 months to < 2 years, n (%) 6(7.2) 5(6.3) NA NA NA
> 2 years and < 6 years, n (%) 77 (92.8) 74 (93.7) NA NA NA
6 years to < 9 years, n (%) NA NA e e e
9 years to < 12 years, n (%) NA NA e e e
Sex, n (%)
Male 44 (53.0) 55 (69.6) 57 (46.7) 65 (53.3) 61 (49.6)
Female 39 (47.0) 24 (30.4) 65 (53.3) 57 (46.7) 62 (50.4)
Race, n (%)
White 58 (69.9) 53 (67.1) 89 (73.0) 88 (72.1) 77 (62.6)
Black 14 (16.9) 16 (20.3) 19 (15.6) 20 (16.4) 23(18.7)
Asian 6 (7.2) 4(5.1) 5(4.1) 10 (8.2) 13(10.6)
Hawaiian or Other Pacific 0(0.0) 1(1.3) 0(0.0) 0 (0.0) 0(0.0)
Islander
Not reported 2(2.4) 1(1.3) 1(0.8) 2(1.6) 1(0.8)
Other 3(3.6) 4(5.1) 8 (6.6) 2(1.6) 9(7.3)
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LIBERTY AD PRESCHOOL
Dupilumab 200

LIBERTY AD PEDS
Dupilumab 100

mg or 300 mg Dupilumab 300 mg or 200 mg

g.4.w. + TCS Placebo + TCS mg q.4.w. + TCS g.2.w. + TCS Placebo + TCS
Characteristic N =283 N=79 N =122 N =122 N=123
Weight (kg)
Mean (SD) 17.08 (4.41) 16.66 (3.63) 31.0 (9.40) 32.1(10.79) 31.5(10.82)
5t0 < 15,n (%) 26 (31.3) 25 (31.6) NA NA NA
1510 30, n (%) 57 (68.7) 54 (68.4) 61 (50.0) 63 (51.6) 61 (49.6)
>30,n (%) NA NA 61 (50.0) 59 (48.4) 62 (50.4)
Age at disease onset, n (%)
< 6 months 50 (60.2) 57 (72.2) NA NA NA
= 6 months 33 (39.8) 22 (27.8) NA NA NA
Age at chronic diagnosis, n (%)
< 5 years NA NA I I I
6 years to 11 years NA NA N N N
Unsure NA NA N [ | N
Duration of atopic dermatitis
(years)
Mean (SD) 3.4 (1.33) 3.4 (1.30) 7.4 (2.44) 7.2(2.31) 7.2 (2.15)
Median (min, max) 3.6(0,6) 3.4(0,6) e e ]
Baseline IGA (range, 0 to 4)
IGA=3 20 (24.1) 17 (21.5) I O O
IGA =4 63 (75.9) 62 (78.5) 0 I I
Baseline EASI (range, 0 to 72)
Mean (SD) 35.1(13.88) 33.1(12.18) 37.4 (12.45) 37.3(10.86) 39.0(12.01)
Median (min, max) 33.2(16,72) 32.0(12,72) e e e
Weekly average of daily worse
itch NRS score (range, 0 to 10)
Mean (SD) 7.5(1.32) 7.6 (1.49) 7.8(1.58) 7.8 (1.52) 7.7 (1.54)
Median (min, max) 7.4 (4.0,10.0) 7.7 (2.0,10.0) e e e
27,1 (%) 54 (65.1) 57 (72.2) I I I
<7,n (%) 29 (34.9) 22 (27.8) o o o
Percent BSA affected
Mean (SD) 59.3 (22.51) 57.4 (20.91) 54.8 (21.58) 57.8 (20.04) 60.2 (21.46)
Median (min, max) 56.0 (19, 100) 54.5 (14, 100) e e ]
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POEM (range, 0 to 28)

LIBERTY AD PRESCHOOL

Dupilumab 200

mg or 300 mg
q.4.w. +TCS

N =283

Placebo + TCS
N=79

Dupilumab 300
mg q.4.w. + TCS

N =122

CADTH Reimbursement Review

LIBERTY AD PEDS

Dupilumab 100
mg or 200 mg
g.2.w. +TCS

N =122

Placebo + TCS
N=123

Mean (SD)

23.1 (4.49)

23.3 (4.04)

21.3 (5.51)

20.5 (5.50)

20.7 (5.48)

Median (min, max)

24.0 (9.0, 28.0)

24.0 (9.0, 28.0)

SCORAD (range, 0 to 103)

Mean (SD) 72.7 (12.95) 72.2 (11.44) 75.6 (11.71) 72.3(10.83) 72.9 (12.01)
Median (min, max) 73.6 (47,98) 72.1 (41, 98) e e ]
Weekly average of patient’s
daily sleep quality NRS score
(range, 0 to 10)
N 81 79 NA NA NA
Mean (SD) 4.9 (1.90) 4.6 (2.09) NA NA NA
Median (min, max) 5.0(0,9) 4.7 (0,9) NA NA NA
Weekly average of caregiver’s
daily sleep quality NRS score
(range, 0 to 10)
N 81 79 NA NA NA
Mean (SD) 5.1 (1.91) 4.7 (2.06) NA NA NA
Median (min, max) 5.2(0,9) 5.0(0,9) NA NA NA
Weekly average daily skin pain
NRS score (range, 0 to 10)
N 81 78 NA NA NA
Mean (SD) 6.8 (1.76) 7.2 (1.84) NA NA NA
Median (min, max) 6.8 (1,10) 7.6 (2,10) NA NA NA
DFI (range, 0 to 30)
N 83 79 122 122 123
Mean (SD) 17.2 (5.99) 17.6 (7.24) 16.9 (8.65) 14.9 (7.05) 15.0 (7.54)
Median (min, max) 17.0 (5, 30) 19.0 (3, 29) e e e
CDLQI (range, 0 to 30)
N 48 38 122 122 123
Mean (SD) 17.5 (5.43) 17.7 (6.25) 16.2 (7.85) 14.5 (6.78) 14.6 (7.41)
Median (min, max) 18.0 (7, 29) 17.5 (5, 28) e e e
IDQOL (range, 0 to 30)
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LIBERTY AD PRESCHOOL LIBERTY AD PEDS
Dupilumab 200 Dupilumab 100
mg or 300 mg Dupilumab 300 mg or 200 mg
g.4.w. + TCS Placebo + TCS mg q.4.w. + TCS g.2.w. + TCS Placebo + TCS

Characteristic N =83 N=79 N =122 N =122 N =123
N 35 11 NA NA NA
Mean (SD) 17.4 (5.41) 17.1(5.37) NA NA NA
Median (min, max) 17.0 (7, 29) 17.0 (5, 28) NA NA NA

Medical and treatment history — SAS

Patients with current history 66 (79.5) 65 (83.3) 107 (89.2) 114 (93.4) 111 (92.5)
of atopic or allergic conditions
excluding atopic dermatitis, n

(%)

Patients receiving prior 24 (28.9) 22 (28.2) 42 (35.0) 40 (32.8) 36 (30.0)
systemic corticosteroids and/
or systemic nonsteroidal
immunosuppressants for
atopic dermatitis, n (%)

Patients receiving prior 16 (19.3) 14 (17.9) 25(20.8) 30 (24.6) 17 (14.2)
systemic corticosteroids

Patients receiving prior 13 (15.7) 12 (15.4) 23(19.2) 16 (13.1) 22(18.3)
systemic nonsteroidal

immunosuppressants

Azathioprine 0(0.0) 1(1.3) 2(1.7) 2(1.6) 0(0.0)
Cyclosporine 10 (12.0) 7 (9.0) 17 (14.2) 11(9.0) 12(10.0)
Methotrexate 4(4.8) 7 (9.0) 7 (5.8) 3(2.5) 11 (9.2)
Mycophenolate 1(1.2) 1(1.3) 2(1.7) 1(0.8) 2(1.7)

BSA = body surface area; CDLQI = Children’s Dermatology Life Quality Index; DFI = Dermatitis Family Impact; EASI = Eczema Area and Severity Index; FAS = full analysis
set; IDQOL = Infants’ Dermatitis Quality of Life Index; IGA = Investigator’s Global Assessment; max = maximum; min = minimum; NA = not applicable; NRS = numeric rating
scale; POEM = Patient-Oriented Eczema Measure; q.2.w. = every 2 weeks; q.4.w. = every 4 weeks; SAS = safety analysis set; SCORAD = Scoring Atopic Dermatitis; SD =
standard deviation; TCS = topical corticosteroid.

Source: Sponsor’'s Summary of Clinical Evidence.® (Note: Details from the table have been taken from the sponsor’s Summary of Clinical Evidence.)

Exposure to Study Treatments
Exposure to study treatments is summarized in Table 13.

The duration of exposure to study drug was similar among treatment groups as was adherence to
injections. Adherence to emollient use was lower than injection adherence and was lower in the LIBERTY AD
PRESCHOOL trial compared to the LIBERTY AD PEDS trial. Also, in both trials, more patients who received
placebo used at least 1 rescue medication compared to patients who received dupilumab with the most
common being TCSs and rare use of systemic corticosteroids or noncorticosteroids. Note that the placebo
group in the LIBERTY AD PEDS trial consisted of patients who received placebo every 4 weeks and patients
who received placebo every 2 weeks in a 1:1 ratio explaining the mean and larger standard deviation (SD)
compared to either dupilumab group.
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Table 13: Summary of Patient Exposure From Pivotal Studies — SAS

LIBERTY AD PRESCHOOL
Dupilumab 200

LIBERTY AD PEDS
Dupilumab 100

mg or 300 mg Dupilumab 300 mg or 200 mg
g.4.w. + TCS Placebo + TCS | mg q.4.w. + TCS g.2.w. + TCS Placebo + TCS
Exposure N =83 N =120 N =122 N =120
Number of study drug 4.0 (0.27) 3.9(0.37) I I
administrations, mean (SD)
Duration (days), mean (SD) 112.1 (7.84) 110.7 (9.81) e e
Duration (days), median (min, max) | 112.0 (57,126) | 112.0 (56, 126) s s
Injection adherence, mean (SD) 99.70 (2.74) 99.36 (3.98) N e
Emollient adherence, mean (SD)? 80.9 (20.36) 78.3 (24.43) e e
Patients who used = 1 rescue 16 (19.3) 49 (62.8) 3(2.5) 6 (4.9)
medication, n (%)
Dermatological preparation of 16 (19.3) 49 (62.8) N N
corticosteroids
Systemic corticosteroids 1(1.2) 2(2.6) [ | N
Other noncorticosteroids, N N [ | N
including TCls

FAS = full analysis set; max = maximum; min = minimum; q.2.w. = every 2 weeks; q.4.w. = every 4 weeks; SAS = safety analysis set; SD = standard deviation; TCI = topical
calcineurin inhibitor; TCS = topical corticosteroid.

2Analyzed using the FAS.

Source: Sponsor’s Summary of Clinical Evidence, LIBERTY AD PRESCHOOL Clinical Study Report, and LIBERTY AD PEDS Clinical Study Report.>33” (Note: Details from the
table have been taken from the sponsor's Summary of Clinical Evidence.)

Protocol Deviations
Protocol deviations are summarized in Table 14.

Most patients in either trial had at least 1 protocol deviation and less than 15% of patients had a deviation
that was considered important or major. In the LIBERTY AD PRESCHOOL trial, the most common deviation
was for receiving a prohibited treatment, whereas for the LIBERTY AD PEDS trial, the most common reason
was patients entering the study despite entry criteria not being satisfied.
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LIBERTY AD PRESCHOOL
Dupilumab 200

LIBERTY AD PEDS
Dupilumab 100

CADTH Reimbursement Review

mg or 300 mg Dupilumab 300 mg or 200 mg

g.4.w. + TCS Placebo + TCS mg q.4.w. + TCS g.2.w. + TCS Placebo + TCS
Deviations N =83 N=79 N =122 N =122 N =123
Patients with any protocol 78 (94.0) 77 (97.5) I
deviation, n (%)
Important or major protocol 12 8 | | |
deviations, n
Patients with any important or 11 (13.3) 7 (8.9) 12(9.8) 15(12.3) 14 (11.4)
major protocol deviation, n (%)?
Received an excluded 6(7.2) 5(6.3) | N N
treatment
Entered study even though 4(4.8) 1(1.3) N N N
entry criteria were not satisfied
Procedure not performed 1(1.2) 1(1.3) N | N
Inadequate informed consent 1(1.2) 0(0.0) | N |
administration
Visit not performed NA NA N N N
Personnel not qualified and/or NA NA | N |
designated to perform study-
related activities
Randomization error — patient NA NA | N |
randomized to wrong treatment
Other (laboratory, NA NA N N N
randomization, AESI)

AESI = adverse event of special interest; FAS = full analysis set; NA = not applicable; q.2.w. = every 2 weeks; q.4.w. = every 4 weeks; TCS = topical corticosteroid.

2ln LIBERTY AD PRESCHOOL, 1 patient in had 5 deviations of “procedure not performed” (TCS dispensation not performed at 2 visits, TCS accountability not performed
and vital signs not collected at 2 visits), 1 patient had 2 deviations of “procedure not performed” (TCS dispensation not performed, TCS accountability not performed), and
1 deviation of “visit performed out of window.” Another patient had a deviation of “visit performed out of window” and 2 patients had deviations of “visit not performed”
(information from datasets). The case of inadequate informed consent was for a patient who became 4 years old at the end-of-treatment visit and therefore should

have signed the assent form. However, the assent form was not signed before rolling over to the long-term extension study. Among the patients who received excluded
concomitant treatment, 1 received a concomitant live (attenuated) measles, mumps, and rubella vaccine, and 2 received measles, mumps, and rubella and varicella
vaccines.

Source: Sponsor’'s Summary of Clinical Evidence, LIBERTY AD PRESCHOOL Clinical Study Report, and LIBERTY AD PEDS Clinical Study Report.3%¢% (Note: Details from the
table have been taken from the sponsor's Summary of Clinical Evidence.)

Efficacy

IGA — Primary Outcome
Results for the IGA are summarized in Table 15.

In the LIBERTY AD PRESCHOOL trial, there was a larger proportion of patients in the dupilumab group who
experienced an IGA score of 0 or 1 compared to the placebo group at week 16; the treatment difference was
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23.8% (95% Cl, 13.27% to 34.37%; P < 0.0001). Results from posthoc sensitivity analyses and prespecified
subgroup analyses were consistent with the primary analysis.

In the LIBERTY AD PEDS trial, there was a larger proportion of patients in both the dupilumab every 4 weeks
and every 2 weeks groups who experienced an IGA score of 0 or 1 compared to the placebo group at week
16; the treatment differences versus placebo were 21.4% (95% Cl, 11.36% to 31.45%; P < 0.0001) and 18.1%
(95% Cl, 8.28% to 27.97%; P < 0.0001), respectively. Results from sensitivity analyses and prespecified
subgroup analyses were consistent with the primary analysis.

Table 15: Summary of IGA Results From Pivotal Studies — FAS

LIBERTY AD PRESCHOOL
Dupilumab 200

LIBERTY AD PEDS
Dupilumab 100

mg or 300 mg Dupilumab 300 mg or 200 mg

g.4.w. + TCS Placebo+TCS | mgq.4.w. + TCS g.2.w. + TCS Placebo + TCS
Outcome N =83 N=79 N =122 N =122 N =123

Primary outcome: proportion of patients with IGA 0 to 1 at week 16
Proportion of patients with IGA 23 (27.7) 3(3.9) 40 (32.8) 36 (29.5) 14 (11.4)
0to 1 at week 16, n (%)
95% ClI 18.4510 38.62 -0.4210 8.21 24.56 t0 41.87 21.60to0 38.44 6.36 10 18.36
Difference vs. placebo (95% CI) 23.8(13.27 to Reference 21.4(11.36to 18.1(8.28to Reference
34.37) 31.45) 27.97)

P value < 0.00012k Reference < 0.0001a¢c 0.0004ac Reference

Cl = confidence interval; FAS = full analysis set; IGA = Investigator’s Global Assessment; q.2.w. = every 2 weeks; q.4.w. = every 4 weeks; TCS = topical corticosteroid.
P value has been adjusted for multiple testing.

bP values were derived by Cochran-Mantel-Haenszel test stratified by region (North America, Europe), baseline disease severity (IGA 3, IGA 4), and baseline body mass (5 kg
to < 15 kg, 15 kg to < 30 kg). Two strata were combined (Europe region, baseline body mass < 15 kg, and IGA 3 with Europe region, baseline body mass = 15 kg, and IGA 3)

as 1 of the strata had only 2 patients.

°P values were derived by Cochran-Mantel-Haenszel test stratified by region (North America, Europe) and baseline body mass (< 30 kg, = 30 kg).

Source: Sponsor's Summary of Clinical Evidence, LIBERTY AD PRESCHOOL Clinical Study Report, and LIBERTY AD PEDS Clinical Study Report.33%” (Note: Details from the

table have been taken from the sponsor’s Summary of Clinical Evidence.)

EASI — Secondary Outcomes
Results for the EASI are summarized in Table 16.

In the LIBERTY AD PRESCHOOL trial, there was a larger proportion of patients in the dupilumab group

who experienced EASI-75 compared to the placebo group at week 16; the treatment difference was 42.3%
(95% Cl,29.47% to 55.16%; P < 0.0001). Similarly, there was a larger percent change from baseline to week
16 EASI score observed in the dupilumab group compared to the placebo group; the LSM difference was
—-50.4% (95% Cl, —62.38% to —38.40%; P < 0.0001). Results for the proportion of patients experiencing a
50% reduction in Eczema Area and Severity Index score (EASI-50) and EASI-90 at week 16 also favoured
treatment with dupilumab. For EASI-75 and percent change from baseline to week 16 in EASI score
outcomes, results from posthoc sensitivity analyses and prespecified subgroup analyses were consistent

with the primary analysis.
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In the LIBERTY AD PEDS trial, there was a larger proportion of patients in both the dupilumab every 4

weeks and every 2 weeks groups who experienced EASI-75 compared to the placebo group at week 16; the
treatment differences versus placebo were 42.8% (95% Cl, 31.54% to 54.15%; P < 0.0001) and 40.4% (95%

Cl, 28.95% to 51.82%; P < 0.0001), respectively. Likewise, there was a larger percent change from baseline to
week 16 in EASI score observed in both the dupilumab every 4 weeks and every 2 weeks groups compared
to the placebo group; the LSM differences versus placebo were —33.4% (95% Cl, —40.06% to —26.82%;

P <0.0001) and —29.8% (95% Cl, —36.33% to —23.24%; P < 0.0001), respectively. Results for the proportion of
patients experiencing EASI-50 and EASI-90 at week 16 also favoured treatment with dupilumab. For EASI-75
and percent change from baseline to week 16 in EASI score outcomes, results from sensitivity analyses and
prespecified subgroup analyses were consistent with the primary analysis.

Itch NRS Score — Secondary Outcomes
Results for the itch NRS are summarized in Table 17.

In the LIBERTY AD PRESCHOOL trial, there was a larger percent change from baseline to week 16 in the
itch NRS score observed in the dupilumab group compared to the placebo group; the LSM difference was
-47.1% (95% Cl, =59.47% to —34.79%; P < 0.0001). Results for the proportion of patients experiencing an
improvement of at least 3 points and at least 4 points in itch NRS score from baseline to week 16 also
favoured treatment with dupilumab. For the percent change from baseline to week 16 in the itch NRS score
outcome, results from post hoc sensitivity analyses and prespecified subgroup analyses were consistent
with the primary analysis.

In the LIBERTY AD PEDS trial, there was a larger percent change from baseline to week 16 in the itch NRS
score observed in both the dupilumab every 4 weeks and every 2 weeks groups compared to the placebo
group; the LSM differences versus placebo were —28.6% (95% Cl, —36.47% to —20.82%; P < 0.0001) and
-31.0% (95% Cl, —38.76% to —23.26%; P < 0.0001), respectively. Results for the proportion of patients
experiencing an improvement of at least 3 points and at least 4 points in the itch NRS score from baseline
to week 16 also favoured treatment with dupilumab. For the percent change from baseline to week 16 in
the itch NRS score outcome, results from sensitivity analyses and prespecified subgroup analyses were
consistent with the primary analysis.

Percent BSA Affected by Atopic Dermatitis — Secondary Outcome
Results for the percent BSA affected by atopic dermatitis are summarized in Table 18.

In the LIBERTY AD PRESCHOOL trial, there was a larger change from baseline to week 16 for percent BSA
affected by atopic dermatitis observed in the dupilumab group compared to the placebo group; the LSM
difference was —24.27% (95% Cl, —31.20% to —17.33%; P < 0.0001).

In the LIBERTY AD PEDS trial, there was a larger change from baseline to week 16 for percent BSA affected
by atopic dermatitis observed in both the dupilumab every 4 weeks and every 2 weeks groups compared to
the placebo group; the LSM differences versus placebo were —18.88% ) and -17.72% N

). respectively.
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POEM — Secondary Outcome
Results for the POEM are summarized in Table 18.
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In the LIBERTY AD PRESCHOOL trial, there was a larger change from baseline to week 16 in POEM score
observed in the dupilumab group compared to the placebo group; the LSM difference was —9.1 (95% Cl,

-11.26 to —6.89; P < 0.0001).

In the LIBERTY AD PEDS trial, there was a larger change from baseline to week 16 in POEM score observed
in both the dupilumab every 4 weeks and every 2 weeks groups compared to the placebo group; the LSM

differences versus placebo were —8.3 [ and -8.1 [, respectively.

Table 16: Summary of EASI Results From Pivotal Studies — FAS

Dupilumab 200
mg or 300 mg

g.4.w. + TCS
N =83

AD PR

Placebo + TCS

N=79

Dupilumab 300
mg q.4.w. + TCS

N =122

Dupilumab 100
mg or 200 mg
g.2.w. + TCS

N =122

Secondary: proportion of patients with EASI-75 at week 16

Proportion of patients with 44 (53.0) 8(10.7) 85(69.7) 82 (67.2) 33(26.8)
EASI-75 at week 16, n (%)
95% Cl 41.74 10 64.07 3.651017.74 60.70 to 77.67 58.13t075.44 19.24 10 35.57
Difference vs. placebo (95% CI) 42.3 (29.47 to Reference 42.8 (31.54to 40.4 (28.95to Reference
55.16) 54.15) 51.82)
P value < 0.00013> Reference < 0.00013¢ < 0.00013¢ Reference
Secondary outcome: percent change in EASI from baseline to week 16
Baseline mean (SD) 35.13(13.89) 33.07 (12.18) 37.35(12.45) 37.29(10.86) 38.96 (12.01)
LSM percent change (SE) ~70.0 (4.85) -19.6 (5.13) -82.1(2.37) -78.4 (2.35) -48.6 (2.46)
LSM percent change 95% Cl -79.51t0 -60.5 -29.7t0 -9.6 -86.7t0-77.4 -83.0t0 -73.8 -53.410-43.8
LSM difference vs. placebo -50.4 (-62.38 to Reference -33.4(-40.06to | —29.8 (-36.33 to Reference
(95% ClI) -38.40)¢ -26.82)¢ —-23.24)¢
P value < 0.00013a¢ Reference < 0.000172¢ < 0.000172¢ Reference
Secondary outcome: proportion of patients with EASI-50 at week 16
Proportion of patients with 57 (68.7) 16 (20.2) 111 (91.0) 101 (82.8) 53 (43.1)
EASI-50 at week 16, n (%)
95% ClI 57.56 to 78.41 11.09 to0 29.23 e e e
Difference vs. placebo (95% Cl) 48.5 (35.(;3 to Reference 47.9 39.7 Reference
62.00
P value < 0.0001a> Reference < 0.0001a¢ < 0.00013¢ Reference
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LIBERTY AD PRESCHOOL LIBERTY AD PEDS
Dupilumab 200 Dupilumab 100
mg or 300 mg Dupilumab 300 mg or 200 mg
g.4.w. + TCS Placebo + TCS mg q.4.w. + TCS g.2.w. + TCS Placebo + TCS
Outcome N =83 N=79 N=122 N=122 N=123
Secondary outcome: proportion of patients with EASI-90 at week 16
Patients with EASI-90 at week 21 (25.3) 2(2.8) 51 (41.8) 37 (30.3) 9(7.3)
16,n (%)
95% Cl 16.39 to 36.04 -1.02t0 6.66 e e ]
Difference vs. placebo (95% CI) | 22.5(12.37 to Reference 34.5 23.0 S Reference
32.60)
95% ClI 16.39 to 36.04 -1.02 t0 6.66 e e ]
P value 0.00012> Reference < 0.00013¢ < 0.00013¢ Reference

Cl = confidence interval; EASI = Eczema Area and Severity Index; EASI-50 = 50% reduction in Eczema Area and Severity Index score; EASI-75 = 75% reduction in Eczema
Area and Severity Index score; EASI-90 = 90% reduction in Eczema Area and Severity Index score; FAS = full analysis set; LSM = least squares mean; q.2.w. = every 2 weeks;
g.4.w. = every 4 weeks; SD = standard deviation; SE = standard error; TCS = topical corticosteroid.

P value has been adjusted for multiple testing.

5P values were derived by Cochran-Mantel-Haenszel test stratified by region (North America, Europe), baseline disease severity (IGA 3, IGA 4), and baseline body mass (5 kg
to < 15kg, 15 kg to < 30 kg). Two strata were combined (Europe region, baseline body mass < 15 kg, and IGA 3 with Europe region, baseline body mass = 15 kg, and IGA 3)
as 1 of the strata had only 2 patients.

°P values were derived by Cochran-Mantel-Haenszel test stratified by region (North America, Europe) and baseline body mass (< 30 kg, = 30 kg).

9The Cl and P value were based on treatment difference (dupilumab, placebo) of the LSM percent change using an analysis of covariance model with baseline
measurement as covariate and the treatment, randomization strata (North America, Europe), baseline disease severity (IGA 3, IGA 4), and baseline body mass (5 kg to < 15
kg, 15 kg to < 30 kg) as fixed factors.

¢The Cl and P value were based on treatment difference (dupilumab, placebo) of the LSM percent change using an analysis of covariance model with baseline
measurement as covariate and the treatment, randomization strata (North America, Europe), and baseline body mass (< 30 kg, = 30 kg) as fixed factors.

Source: Sponsor’s Summary of Clinical Evidence, LIBERTY AD PRESCHOOL Clinical Study Report, and LIBERTY AD PEDS Clinical Study Report.>33” (Note: Details from the
table have been taken from the sponsor's Summary of Clinical Evidence.)

Table 17: Summary of Itch NRS Results From Pivotal Studies — FAS

LIBERTY AD PRESCHOOL LIBERTY AD PEDS
Dupilumab 200 Dupilumab 100
mg or 300 mg Dupilumab 300 mg or 200 mg
g.4.w. + TCS Placebo + TCS mg q.4.w. + TCS g.2.w. + TCS Placebo + TCS
Outcome N =83 N=79 N=12 N=122 N =123
Secondary outcome: percent change from baseline to week 16 in weekly average of daily worst itch NRS score at week 16
Baseline mean (SD) 7.51 (1.32) 7.63 (1.49) 7.81 (1.58) 7.78 (1.52) 7.73 (1.54)
LSM percent change (SE) -49.4 (5.03) -2.2(5.22) -54.6 (2.89) -57.0 (2.77) -25.9 (2.90)
LSM percent change 95% Cl -59.2t0-39.5 -12.5t08.0 -60.3t0 -48.9 -62.4t0 -51.5 -31.6t0-20.3
LSM difference vs. placebo -47.1 (-59.47 to Reference -28.6 (-36.47to | —31.0 (-38.76 to Reference
(95% ClI) -34.79)? -20.82)° -23.26)°
P value < 0.00012¢ Reference < 0.0001b¢ < 0.0001b¢ Reference
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Outcome

LIBERTY AD PRESCHOOL

Dupilumab 200

mg or 300 mg
q.4.w. +TCS

N =283

Placebo + TCS

N=79

Dupilumab 300

mg q.4.w. + TCS

N=12

from baseline at week 16

LIBERTY AD PEDS

Dupilumab 100
mg or 200 mg
g.2.w. +TCS

N =122

CADTH Reimbursement Review

Placebo + TCS
N=123

Secondary outcome: proportion of patients with improvement (reduction) of weekly average of daily worst itch NRS score = 4

Patients with reduction of NRS 40 of 83 (48.1) 7 of 78 (8.9) 61 of 120 (50.8) | 70 0f 120 (58.3) | 150f 122 (12.3)

from baseline = 4 at week 16, n

of N19 (%)

95% ClI 37.05t0 59.15 2.25t0 15.51 41.551t0 60.07 48.9810 67.26 7.05t0 19.47

Difference vs. placebo (95% CI) 39.2 (26.18 to Reference 38.5(27.86 10 46.0 (35.47 to Reference
52.27) 49.21) 56.61)

P value < 0.0007°¢ Reference < 0.0001¢f < 0.0001¢f Reference

Secondary outcome: proportion of patients with improvement (reduction) of weekly average of daily worst itch NRS score = 3
from baseline to week 16

Patients with reduction of NRS | 44 of 83 (53.3) 8 of 78 (9.9) 73 0f 121 (60.3) | 810f120(67.5) | 26 of 123 (21.1)

from baseline = 3 at week 16, n

of N19 (%)

95% Cl 4229106422 | 2.59t017.22 e e I

Difference vs. placebo (95% CI) | 43.3 (30.03 to Reference 39.2 46.4 N Reference
56.67)

P value <0.0001¢e Reference <0.0007¢f <0.00071¢f Reference

Cl = confidence interval; FAS = full analysis set; LSM = least squares mean; NRS = numeric rating scale; q.2.w. = every 2 weeks; q.4.w. = every 4 weeks; SD = standard
deviation; SE = standard error; TCS = topical corticosteroid.

aThe Cl and P value were based on treatment difference (dupilumab, placebo) of the LSM percent change using an analysis of covariance model with baseline
measurement as covariate and the treatment, randomization strata (North America, Europe), baseline disease severity (IGA 3, IGA 4), and baseline body mass (5 kg to < 15
kg, 15 kg to < 30 kg) as fixed factors.

The Cl and P value were based on treatment difference (dupilumab, placebo) of the LSM percent change using an analysis of covariance model with baseline
measurement as covariate and the treatment, randomization strata (North America, Europe) and baseline body mass (< 30 kg, = 30 kg) as fixed factors.

°P value has been adjusted for multiple testing.
N1 is the number of patients with baseline NRS score of at least 4.

°P values were derived by Cochran-Mantel-Haenszel test stratified by region (North America, Europe), baseline disease severity (IGA 3, IGA 4), and baseline body mass (5 kg
to < 15kg, 15 kg to < 30 kg). Two strata were combined (Europe region, baseline body mass < 15 kg, and IGA 3 with Europe region, baseline body mass = 15 kg, and IGA 3)
as 1 of the strata had only 2 patients.

P values were derived by Cochran-Mantel-Haenszel test stratified by region (North America, Europe) and baseline body mass (< 30 kg, = 30 kg).
9N1 is the number of patients with baseline NRS score of at least 3.

Source: Sponsor's Summary of Clinical Evidence, LIBERTY AD PRESCHOOL Clinical Study Report, and LIBERTY AD PEDS Clinical Study Report.>*3(Note: Details from the
table have been taken from the sponsor’s Summary of Clinical Evidence.)

SCORAD — Secondary Outcome
Results for the SCORAD are summarized in Table 18.

In the LIBERTY AD PRESCHOOL trial, there was a larger percent change from baseline to week 16 in SCORAD
score observed in the dupilumab group compared to the placebo group; the LSM difference was —38.4%
(95% Cl, —46.65% to —30.21%; P < 0.0001).
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In the LIBERTY AD PEDS trial, there was a larger percent change from baseline to week 16 in SCORAD score
observed in both the dupilumab every 4 weeks and every 2 weeks groups compared to the placebo group;

the LSM differences versus placebo were —32.6% GG and -30.4% D).

respectively.

Patient Sleep Quality NRS — Secondary Outcome
Results for the patient sleep quality NRS are summarized in Table 18.

In the LIBERTY AD PRESCHOOL trial, there was a larger change from baseline to week 16 in patients’ sleep
quality NRS score observed in the dupilumab group compared to the placebo group; the LSM difference was
1.70 (95% Cl, 1.09 to 2.32; P < 0.0001).

This was not an outcome in the LIBERTY AD PEDS trial.

Patient Skin Pain NRS — Secondary Outcome
Results for the patient skin pain NRS are summarized in Table 18.

In the LIBERTY AD PRESCHOOL trial, there was a larger change from baseline to week 16 in patients’ skin
pain NRS score observed in the dupilumab group compared to the placebo group; the LSM difference was
-3.31(95% Cl, —4.03 to —2.60; P < 0.0001).

This was not an outcome in the LIBERTY AD PEDS trial.

Table 18: Summary of Other Disease-Related Outcome Results From Pivotal Studies —
FAS

Dupilumab 200 Dupilumab 100
mg or 300 mg Dupilumab 300 mg or 200 mg
g.4.w. + TCS Placebo + TCS mg q.4.w. + TCS g.2.w. + TCS Placebo
Outcome N =83 N=79 N =122 N =122
Secondary outcome: change from baseline to week 16 in percent BSA affected
Baseline mean (SD) 59.27 (22.51) 57.39 (20.91) 54.77 (21.58) 57.82 (20.04) 60.20 (21.46)
LSM change (SE) -35.00 (2.82) -10.74 (2.93) -40.53 (1.65) -39.37 (1.63) -21.65(1.72)
LSM change 95% Cl -40.52 to -16.47 to —5.00 0 0 O
-29.49
LSM difference vs. placebo -24.27 (-31.20 Reference -18.88 -17.72 R Reference
(95% ClI) to -17.33)°
P value < 0.00013¢ Reference <0.0001° <0.0001° Reference
Secondary outcome: change from baseline to week 16 in POEM

Baseline mean (SD) 23.1 (4.49) 23.3 (4.04) 21.3 (5.51) 20.5 (5.50) 20.7 (5.48)
LSM change (SE) -12.9 (0.89) -3.8(0.92) -13.6 (0.65) -13.4 (0.65) -5.3(0.69)
LSM change 95% Cl ~14.6t0 =11.1 -5.610 =2.0 O O o

Dupilumab (Dupixent) 68




Outcome

LIBERTY AD PRESCHOOL

Dupilumab 200
mg or 300 mg
q.4.w. +TCS

N =283

Placebo + TCS
N=79

Dupilumab 300
mg q.4.w. + TCS

N =122

LIBERTY AD PEDS

Dupilumab 100
mg or 200 mg
g.2.w. +TCS

N =122

CADTH Reimbursement Review

Placebo + TCS
N=123

LSM difference vs. placebo -9.1(-11.26to Reference -3 | s Reference
(95% CI) -6.89)°
P value < 0.000172¢ Reference < 0.0001b¢ < 0.00017b¢ Reference
Secondary outcome: percent change from baseline to week 16 in SCORAD
Baseline mean (SD) 72.66 (12.95) 72.19 (11.44) 75.62 (11.71) 72.30 (10.83) 72.92 (12.01)
LSM percent change (SE) -54.7 (3.39) -16.2 (3.54) -62.4(2.13) -60.2 (2.11) -29.8 (2.26)
LSM percent change 95% ClI -61.31t0 -48.0 -23.21t0-9.3 e e e
LSM difference vs. placebo -38.4 (-46.65 to Reference -32.6 -30.4 Reference
(95% CI) -30.21)? - -
P value < 0.000172¢ Reference < 0.0001b¢ < 0.0001b¢ Reference
Secondary outcome: change from baseline to week 16 in patient’s sleep quality NRS
Baseline mean (SD) 4.95 (1.90) 4.62 (2.09) NA NA NA
LSM change (SE) 2.04 (0.25) 0.34 (0.26) NA NA NA
LSM change 95% Cl 1.55t02.53 -0.17t0 0.84 NA NA NA
LSM difference vs. placebo 1.70 (1.09 to Reference NA NA NA
(95% ClI) 2.32)°
P value < 0.0001ac Reference NA NA NA
Secondary outcome: change from baseline to week 16 in weekly average of skin pain NRS
Baseline mean (SD) 6.83(1.76) 7.16 (1.84) NA NA NA
LSM change (SE) -3.93(0.30) -0.62 (0.30) NA NA NA
LSM change 95% Cl -4.511t0 -3.35 -1.21 10 -0.02 NA NA NA
LSM difference vs. placebo -3.31(-4.03 to Reference NA NA NA
(95% CI) -2.60)°
P value < 0.0001a¢ Reference NA NA NA

BSA = body surface area; Cl = confidence interval; FAS = full analysis set; LSM = least squares mean; NA = not applicable; NRS = numeric rating scale; POEM = Patient-
Oriented Eczema Measure; q.2.w. = every 2 weeks; q.4.w. = every 4 weeks; SCORAD = Scoring Atopic Dermatitis; SD = standard deviation; SE = standard error; TCS = topical

corticosteroid.

aThe Cl and P value were based on treatment difference (dupilumab, placebo) of the LSM percent change using an analysis of covariance model with baseline
measurement as covariate and the treatment, randomization strata (North America, Europe), baseline disease severity (IGA 3, IGA 4), and baseline body mass (5 kg to < 15

kg, 15 kg to < 30 kg) as fixed factors.

The Cl and P value were based on treatment difference (dupilumab, placebo) of the LSM percent change using an analysis of covariance model with baseline
measurement as covariate and the treatment, randomization strata (North America, Europe), and baseline body mass (< 30 kg, = 30 kg) as fixed factors.
°P value has been adjusted for multiple testing.

Source: Sponsor's Summary of Clinical Evidence, LIBERTY AD PRESCHOOL Clinical Study Report, and LIBERTY AD PEDS Clinical Study Report.>3%” (Note: Details from the
table have been taken from the sponsor’s Summary of Clinical Evidence.)

DFI — Secondary Outcomes
Results for the DFI are summarized in Table 19.
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In the LIBERTY AD PRESCHOOL trial, there was a larger change from baseline to week 16 in DFI score
observed in the dupilumab group compared to the placebo group; the LSM difference was —7.80 (95% ClI,

-9.79 to -5.81; P < 0.0001).

In the LIBERTY AD PEDS trial, there was a larger change from baseline to week 16 in DFI score observed
in both the dupilumab every 4 weeks and every 2 weeks groups compared to the placebo group; the LSM

differences versus placebo was —3.98 [ and —-4.11 . respectively.

CDLQI — Secondary Outcome
Results for the CDLQI are summarized in Table 19.

In the LIBERTY AD PRESCHOOL trial, there was a larger change from baseline to week 16 in CDLQI score
observed in the dupilumab group compared to the placebo group; the LSM difference was 7.5 (95% Cl,
-10.29 to —4.75; P < 0.0001).

In the LIBERTY AD PEDS ftrial, there was a larger change from baseline to week 16 in CDLQI score observed
in both the dupilumab every 4 weeks and every 2 weeks groups compared to the placebo group; the LSM

differences versus placebo were -4.2 [ and -4.3 ). respectively.

IDQOL — Secondary Outcome
Results for the IDQOL are summarized in Table 19.

In the LIBERTY AD PRESCHOOL trial, there was a larger change from baseline to week 16 in IDQOL score
observed in the dupilumab group compared to the placebo group; the LSM difference was —8.96 (95% ClI,
-11.71 to —6.20; P < 0.0001).

This was not an outcome in the LIBERTY AD PEDS trial.

Table 19: Summary of HRQolL Results From Pivotal Studies — FAS

Dupilumab 200
mg or 300 mg

q.4.w. +TCS
N =83

Placebo + TCS
N=79

Dupilumab 300
mg q.4.w. + TCS

N =122

AD PED

Dupilumab 100
mg or 200 mg
g.2.w. +TCS

N =122

Secondary outcome: change from baseline to week 16 in DFI

Baseline mean (SD) 17.20 (5.99) 17.58 (7.24) 16.92 (8.65) 14.91 (7.05) 15.05 (7.54)
LSM change (SE) -10.48 (0.81) -2.68 (0.84) -10.75 (0.48) -10.89 (0.47) -6.77 (0.50)
LSM change 95% CI -12.061t0 -8.90 | -4.32t0 —1.04 o o I
LSM difference vs. placebo -7.80(-9.79to Reference -3.08 N | 411 D Reference
(95% Cl) -5.81)

P value < 0.000172¢ Reference < 0.0001° < 0.0001° Reference

Secondary outcome: change from baseline to week 16 in CDLQI
Baseline mean (SD) | 17.5(5.49) 177(625) | 162(7.85) | 145(678) | 14.6(7.41)
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Outcome

LIBERTY AD PRESCHOOL

Dupilumab 200
mg or 300 mg
q.4.w. +TCS

N =283

Placebo + TCS

N=79

Dupilumab 300
mg q.4.w. + TCS

N =122
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LIBERTY AD PEDS

Dupilumab 100
mg or 200 mg
g.2.w. +TCS

N =122

Placebo + TCS
N=123

LSM change (SE) -10.0 (1.56) -2.5(1.66) -10.6 (0.47) -10.7 (0.46) -6.4(0.51)

LSM change 95% ClI -13.1t0 -7.0 -5.8100.7 e e e

LSM difference vs. placebo -7.5(-10.29 to Reference -2 | 430 Reference

(95% Cl) -4.75)°

P value < 0.00013¢ Reference < 0.0001b¢ < 0.0001b¢ Reference
Secondary outcome: change from baseline to week 16 in IDQOL

Baseline mean (SD) 17.37 (5.41) 17.10 (5.37) NA NA NA

LSM change (SE) -10.91(1.16) -1.95(1.08) NA NA NA

LSM change 95% Cl -13.18t0 -8.64 -4.071t00.16 NA NA NA

LSM difference vs. placebo -8.96 (-11.71to Reference NA NA NA

(95% ClI) -6.20)°

P value < 0.00013ac Reference NA NA NA

CDLQI = Children’s Dermatology Life Quality Index; Cl = confidence interval; DFI = Dermatitis Family Impact; FAS = full analysis set; HRQoL = health-related quality of life;
IDQOL = Infants’ Dermatitis Quality of Life Index; LSM = least squares mean; NA = not applicable; q.2.w. = every 2 weeks; q.4.w. = every 4 weeks; SD = standard deviation;
SE = standard error; TCS = topical corticosteroid.

2The Cl and P value were based on treatment difference (dupilumab, placebo) of the LSM percent change using an analysis of covariance model with baseline
measurement as covariate and the treatment, randomization strata (North America, Europe), baseline disease severity (IGA 3, IGA 4), and baseline body mass (5 kg to < 15

kg, 15 kg to < 30 kg) as fixed factors.

The Cl and P value were based on treatment difference (dupilumab, placebo) of the LSM percent change using an analysis of covariance model with baseline
measurement as covariate and the treatment, randomization strata (North America, Europe), and baseline body mass (< 30 kg, = 30 kg) as fixed factors.

°P value has been adjusted for multiple testing.
Source: Sponsor’'s Summary of Clinical Evidence, LIBERTY AD PRESCHOOL Clinical Study Report, and LIBERTY AD PEDS Clinical Study Report.3*¢% (Note: Details from the

table have been taken from the sponsor's Summary of Clinical Evidence.)

Harms

Harms are summarized in Table 20.

Adverse Events

More than half of patients in any treatment group for either trial experienced at least 1 TEAE. In both trials,

more patients in the placebo group than the dupilumab groups experienced a TEAE and the most frequently
reported TEAEs were atopic dermatitis, nasopharyngitis, and upper respiratory tract infection. In the LIBERTY
AD PRESCHOOL trial, conjunctivitis occurred more frequently in the dupilumab group than the placebo

group (3.6% and 0%, respectively), as did injection site erythema (1.2% and 0%, respectively). Similarly, in the
LIBERTY AD PEDS trial, TEAEs that occurred more frequently in 1 or both of the every 4 weeks and every 2
weeks groups compared to the placebo group included conjunctivitis (4.2%, 5.7%, and 2.5%, respectively),
injection site erythema (4.2%, 5.7%, and 1.7%, respectively), and nasopharyngitis (12.5%, 6.6%, and 6.7%,
respectively).
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Serious Adverse Events

There were 4 SAEs reported in the placebo group of the LIBERTY AD PRESCHOOL trial and none in the
dupilumab group. In the LIBERTY AD PEDS trial, there were 2 SAEs reported in the dupilumab every 4 weeks
group, 0 in the dupilumab every 2 weeks group, and 2 in the placebo group. No SAE was reported by more
than 1 patient per trial.

Withdrawals Due to Adverse Events

Two patients stopped treatment due to AEs in the LIBERTY AD PRESCHOOL trial due to atopic dermatitis
(dupilumab group) and nightmare (placebo group). Four patients stopped treatment due to AEs in

the LIBERTY AD PEDS trial: 2 in the dupilumab every 2 weeks group due to food allergy and bacterial
conjunctivitis and 2 in the placebo group due to atopic dermatitis and asthma.

Mortality
There were no patient deaths in either trial.

Notable Harms
There were no reports of anaphylactic reaction in either trial.

There were no reports of hypersensitivity in the LIBERTY AD PRESCHOOL trial. In the LIBERTY AD PEDS trial,
no treatment-related events of hypersensitivity or anaphylaxis occurred during the study.

There were no reports of helminthic infection in the LIBERTY AD PRESCHOOL trial. In the LIBERTY AD PEDS
trial, 8 in each of the dupilumab every 4 weeks and placebo groups reported a helminthic infection and [
I in the dupilumab every 2 weeks group.

In the LIBERTY AD PRESCHOOL trial, 3 patients in the dupilumab group and 0 patients in the placebo group
reported conjunctivitis. In the LIBERTY AD PEDS trial, 5 patients, 7 patients, and 3 patients in the dupilumab
every 4 weeks, dupilumab every 2 weeks, and placebo groups, respectively, reported conjunctivitis.

In the LIBERTY AD PRESCHOOL trial, 2 patients in the dupilumab group and 0 patients in the placebo group
reported blepharitis. In the LIBERTY AD PEDS trial, [l and [l in the dupilumab every 2 weeks and
placebo groups, respectively, reported blepharitis and no patients in the dupilumab every 4 weeks group.

In the LIBERTY AD PRESCHOOL trial, 1 patient in the dupilumab group and 0 patients in the placebo group
reported keratitis. In the LIBERTY AD PEDS trial, 1 patient in the dupilumab every 2 weeks group reported
keratitis and no patients in either the dupilumab every 4 weeks or placebo groups.

In the LIBERTY AD PRESCHOOL trial, 2 patients in the dupilumab group and 0 patients in the placebo group
reported eosinophilia. In the LIBERTY AD PEDS trial, 1 patient in the dupilumab every 2 weeks group reported
eosinophilia and no patients in either the dupilumab every 4 weeks or placebo groups.

Facial erythema was not captured in either trial.
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Injection site pain was not captured in the LIBERTY AD PRESCHOOL trial. In the LIBERTY AD PEDS trial, 3
patients, 2 patients, and 3 patients in the dupilumab every 4 weeks, dupilumab every 2 weeks, and placebo
groups, respectively, reported injection site pain.

Table 20: Summary of Harms From Pivotal Studies — SAS

Exposure

LIBERTY AD PRESCHOOL

Dupilumab 200
mg or 300 mg
g.4.w. + TCS

N =83

Placebo + TCS
N=78

Dupilumab 300
mg gq.4.w. + TCS

N =120

Most common TEAEs, n (%)

LIBERTY AD PEDS

Dupilumab 100
mg or 200 mg
g.2.w. + TCS

N =122

Placebo + TCS

N =120

Patients with = 1 TEAE 53 (63.9) 58 (74.4) 78 (65.0) 82 (67.2) 88 (73.3)

TEAESs reported in = 5% of

patients

Atopic dermatitis 11 (13.3) 25(32.1) 8(6.7) 10(8.2) 17 (14.2)

Nasopharyngitis 7 (8.4) 7 (9.0) 15(12.5) 8 (6.6) 8(6.7)

Upper respiratory tract infection 5(6.0) 6(7.7) 13(10.8) 10 (8.2) 12 (10.0)

Impetigo 3(3.6) 6(7.7) [ ] [ ] N

Lymphadenopathy 3(3.6) 6(7.7) [ | [ | [ |

Asthma 3(3.6) 5 (6.4) 2(1.7) 4(3.3) 12 (10.0)

Conjunctivitis 3(3.6) 0 (0.0) 5(4.2) 7(5.7) 3(2.5)

Pyrexia 1(1.2) 7 (9.0) [ ] [ ] N

Urticaria 1(1.2) 4(5.1) [ ] [ ] N

Headache N N 6 (5.0) 7(5.7) 10(8.3)

Injection site erythema 1(1.2) 0(0.0) 5(4.2) 7(5.7) 2(1.7)

Cough 0(0.0) 5 (6.4) 3(2.5) 5(4.1) 9(7.5)

SAEs, n (%)

Patients with > 1 SAE 0(0.0) 4(5.1) 2(1.7) 0(0.0) 2(1.7)
Atopic dermatitis 0(0.0) 1(1.3) 0(0.0) 0(0.0) 1(0.8)
Hypersensitivity 0(0.0) 1(1.3) 0(0.0) 0(0.0) 0(0.0)
Cellulitis staphylococcal 0(0.0) 1(1.3) 0(0.0) 0(0.0) 0(0.0)
Dermatitis infected 0(0.0) 1(1.3) 0(0.0) 0(0.0) 0(0.0)
Staphylococcal bacteremia 0(0.0) 1(1.3) 0(0.0) 0(0.0) 0(0.0)
Food allergy 0(0.0) 0(0.0) 1(0.8) 0(0.0) 0(0.0)
Urinary tract infection 0(0.0) 0(0.0) 1(0.8) 0(0.0) 0(0.0)
Asthma 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1(0.8)
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BERTY AD PR 00 BERTY AD PED
Dupilumab 200 Dupilumab 100
mg or 300 mg Dupilumab 300 mg or 200 mg
g.4.w. + TCS Placebo + TCS mg q.4.w. + TCS g.2.w. + TCS Placebo
posure N =83 N=78 N =120 0
Patients who stopped treatment due to adverse events, n (%)

Patients who stopped 1(1.2) 1(1.3) 0(0.0) 2(1.6) 2(1.7)
Atopic dermatitis 1(1.2) 0(0.0) 0(0.0) 0(0.0) 1(0.8)
Nightmare 0(0.0) 1(1.3) 0(0.0) 0(0.0) 0(0.0)
Food allergy 0(0.0) 0(0.0) 0(0.0) 1(0.8) 0(0.0)
Conjunctivitis bacterial 0(0.0) 0(0.0) 0(0.0) 1(0.8) 0(0.0)
Asthma 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(0.8)

Deaths, n (%)
Patients who died 000 | o000 | o000 | 000 | 00
Notable harms, n (%)

Anaphylactic reaction 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)

Hypersensitivity 0(0.0) 1(1.3) 0(0.0) 0(0.0) 0(0.0)

Helminthic infection 0(0.0) 0(0.0) [ ] | N

Conjunctivitis 3(3.6) 0 (0.0) 5(4.2) 7(5.7) 3(2.5)

Blepharitis 2(2.4) 0(0.0) | [ ] N

Keratitis 1(1.2) 0(0.0) 0(0.0) 1(0.8) 0(0.0)

Eosinophilia 2(2.4) 0 (0.0) 0 (0.0) 1(0.8) 0(0.0)

Facial erythema NR NR NR NR NR

Injection site pain NR NR 3(2.5) 2(1.6) 3(2.5)

NR = not reported; q.2.w. = every 2 weeks; q.4.w. = every 4 weeks; SAE = serious adverse event; SAS = safety analysis set; TCS = topical corticosteroid; TEAE = treatment-
emergent adverse event.

Source: Sponsor's Summary of Clinical Evidence, LIBERTY AD PRESCHOOL Clinical Study Report, and LIBERTY AD PEDS Clinical Study Report.>33 (Note: Details from the
table have been taken from the sponsor’s Summary of Clinical Evidence.)

Critical Appraisal

Internal Validity

In both the LIBERTY AD PRESCHOOL and LIBERTY AD PEDS trials, randomization was stratified and
performed centrally. Baseline characteristics were generally balanced between treatment groups with a few
notable differences; however, these were mostly small imbalances that could have been due to chance.
The clinical experts consulted by CADTH were not aware of any reason that the imbalances would change
treatment outcomes. Therefore, the risk of bias arising from the randomization process was likely low.

Both pivotal trials used matching placebos and in the LIBERTY AD PRESCHOOL trial, blinding was adequate.
During the LIBERTY AD PEDS trial, product was inadvertently delivered in an open-label manner and,
consequently, 68 patients may have been unblinded to their treatment assignment. To mitigate the issue, the
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sponsor increased patient enrolment to maintain adequate power for the IGA and EASI-75 end points and
added the mFAS supportive analyses that excluded data from these patients. The number of patients with
major protocol deviations was similar across treatment groups for both trials and reasons were generally
balanced, although more patients (6% to 7%) received protocol-excluded treatments in the LIBERTY AD
PRESCHOOL trial. The proportion of patients with conjunctivitis, an AE associated with the drug, was higher
in dupilumab groups, but the relatively low frequency (< 6% of patients in any group) make it less likely that
this would result in unblinding of treatment allocations. Study and treatment discontinuations were also low
(< 5% in any group) in both trials.

In both trials, a much smaller proportion of patients in the dupilumab groups used rescue treatment
compared to the placebo groups: 19.3% (dupilumab) and 62.8% (placebo) of patients in the LIBERTY AD
PRESCHOOL trial and 2.5% (dupilumab every 4 weeks), 4.9% (dupilumab every 2 weeks), and 19.2% (placebo)
of patients in the LIBERTY AD PEDS trial. To disentangle the impact of rescue treatment on the assessment
of treatment effect, the sponsor defined the following rule: “Values after first rescue treatment used were set
to missing. Patients with missing values at week 16 due to rescue treatment, withdrawn consent, adverse
event, and lack of efficacy were considered as nonresponders.”®” According to this rule, upon first use of
rescue treatment, a patient was counted as a nonresponder, regardless of the subsequent status of this
patient. Therefore, there was no impact on responder analysis from the rescue treatment. However, the
significant differences in rescue treatment use between dupilumab and placebo groups could impact how
other outcomes (e.g., harms, HRQoL) that occurred after the use of rescue treatment were assessed.

Week 16 data for the primary outcome (IGA) and key secondary outcome (EASI-75) were missing for 3 (1.9%)
patients in the LIBERTY AD PRESCHOOL trial and 9 (2.5%) patients in the LIBERTY AD PEDS trial. The small
amount of missing data are not expected to have a major impact on the results and the risk of bias is low.

There was a lack of validity and reliability evidence in the literature for the itch NRS, percent BSA affected,
and sleep quality NRS for patients with atopic dermatitis. Additionally, there were no MIDs identified from the
literature for the IGA, percent BSA affected, sleep quality NRS, DFI, or IDQOL scores for patients with atopic
dermatitis. However, the estimation of treatment effect based on the IGA and EASI are likely valid and reliable
based on the current available literature. Overall, the treatment effects, as observed in the 2 trials and by
various different outcome measures, were consistent.

External Vvalidity

According to the clinical experts consulted by CADTH, the patients in both pivotal trials were similar to those
seen in practice who could receive dupilumab. The LIBERTY AD PRESCHOOL trial included patients with
moderate-to-severe atopic dermatitis, while the LIBERTY AD PEDS trial included only patients with severe
atopic dermatitis. The clinical experts were of the opinion that the results from the latter trial would be
generalizable to patients with moderate atopic dermatitis based on trial results for age groups both younger
and older that included patients with moderate disease but noted that patients with severe disease have a
higher ceiling for improvement on continuous efficacy outcomes. The experts suggested that, in practice,
some patients with an EASI score less than 16 may be eligible for dupilumab, and this is supported by the
literature showing that patients with moderate atopic dermatitis can have an EASI score as low as 6.343% For
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example, a patient with severe lesions but low percent BSA affected or with lesions localized to special areas
(e.g., hands, feet, scalp), whose disease is not adequately controlled with prescription topical therapies, could
have a low EASI score and be treated with dupilumab. It was unclear if patients in whom topical prescription
therapies are not advisable were included in the trials, though according to the clinical experts consulted by
CADTH, this would be a very small proportion of patients and would not greatly impact generalizability to

the population who could receive dupilumab. Patients with a history of important side effects to TCSs were
excluded from the trials, but the clinical experts stated that side effects are rare when TCSs are used properly
and that it would be reasonable for patients who cannot tolerate TCSs or other topical therapies to receive
dupilumab. This could be a gap in the evidence for dupilumab, but would likely have a minor impact.

The clinical experts confirmed that the types of treatments (both background therapies and rescue
therapies) used in the trials were acceptable; however, the way in which nonresponders were defined in the
trials was inconsistent with clinical practice. In both pivotal trials, TCS was the only permitted concomitant
treatment; other topical therapies such as TCls and crisaborole had to be discontinued at least 2 weeks
before baseline (or were used as rescue treatment) and prescription moisturizers could not be initiated
during the trial. This differs from clinical practice and, as per the clinical experts, non-TCS therapies would
also be acceptable add-on treatment while receiving dupilumab. The clinical experts thought that the use of
rescue treatments, as defined in the trials, would not necessarily mean a patient was a nonresponder and
that higher-potency TCSs, other prescription topical treatments, and a short course of systemic therapies
(< 8 weeks) would be acceptable to use alongside dupilumab. They also stated that patients may improve
while on dupilumab (i.e., be responders), but may still require additional therapy.

The clinical experts stated that although the trials’ assessments are common in clinical trials, they are
generally not used in practice. Instead, clinicians often use a gestalt approach, asking how a patient feels
and observing clinical changes. The assessments used in the trials may provide an approximation of what
clinicians use in practice and are relevant to the most important treatment goals. Based on the input from
patient groups and what was highlighted as being the greatest concerns (i.e., symptom management,
HRQoL, and safety of systemic treatments), the trial outcomes were relevant to patients. The patient group
input also noted that topical regimens are burdensome to administer. It is unclear from the trial if dupilumab
injections every 2 weeks or every 4 weeks (with or without topical therapies) address the need for a simpler
treatment, particularly if patients or caregivers cannot perform at-home injections (all patients in the LIBERTY
AD PRESCHOOL trial and those whose caregivers were uncomfortable with at-home administration in the
LIBERTY AD PEDS trial) or if patients are especially afraid of needles. Based on their experience, the experts
felt that the trade-off between topical and injectable therapies may be acceptable for some and that many
patients who improve on dupilumab are willing to continue. Lastly, it should be noted that the pivotal trials
were 16 weeks long and provide short-term results for what is expected to be a long-term treatment.

LTE Studies
Contents within this section have been informed by materials submitted by the sponsor. The following have
been summarized and validated by the CADTH review team.
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Description of Studies

Study 1434 is an ongoing, global, open-label, single-group, LTE study of patients aged 6 months to younger
than 18 years with atopic dermatitis.®®?*° The aim of the study is to assess the long-term safety and efficacy
of dupilumab following the parent LIBERTY trials for dupilumab for up to 260 weeks of treatment. Presented
in this summary are data for patients aged 6 months to younger than 6 years (N = 180) and patients aged 6
years to younger than 12 years (N = 368) who participated in the pivotal trials described in the main report.
The primary outcome was the incidence rate (events per patient-year) of TEAEs. The study started on
October 15, 2015, and results presented in this document were based on a prespecified second-step analysis
conducted on data from patients aged 6 years to younger than 12 years (data cut-off on July 22, 2019) and
from a third-step analysis conducted on data from patients aged 6 months to younger than 6 years (data
cut-off on July 31, 2021).

Populations

Patients were eligible to enrol in Study 1434 if they were aged 6 months to younger than 18 years and
completed at least 50% of the visits during the treatment and follow-up periods in 1 of the parent dupilumab
studies. Patients were excluded if they developed a SAE deemed related to the treatment during their
participation in a parent study, or an AE related to the study drug that led to discontinuation or withdrawal
by the investigator from the study because of noncompliance and/or inability to complete required study
assessments. Patients who had sustained disease remission, as defined by maintenance of an IGA score of
0 or 1 continuously for a 12-week period, after week 40, were discontinued from dupilumab. Patients were
closely monitored after discontinuing due to disease remission and upon relapse (IGA = 2), dupilumab could
be reinitiated.

Interventions
Dupilumab was provided at the following doses and dosing schedules:

* body mass 60 kg or greater: 300 mg every 2 weeks

* body mass 30 kg to less than 60 kg: 200 mg every 2 weeks

* body mass 15 kg to less than 30 kg: 300 mg every 4 weeks

* body mass 5 kg to less than 15 kg: 200 mg every 4 weeks.
Outcomes

The primary end points in the study were the incidence and rate of TEAEs from baseline through the last
study visit. Incidence was defined as:

e TEAE rate per patient-year
» number of patients with at least 1 TEAE per patient-year.
The secondary end points included:
« incidence of treatment-emergent SAEs from baseline through the last study visit
« incidence of TEAEs of special interest from baseline through the last study visit
« proportion of patients with an IGA score of 0 or 1 at all in-clinic visits postbaseline
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« proportion of patients with EASI-75 response (from baseline of parent study) at all in-clinic visits
postbaseline

» change and percent change from baseline in EASI at all in-clinic visits postbaseline
» change from baseline in percent BSA affected by atopic dermatitis at all in-clinic visits postbaseline
« percent change from baseline in SCORAD score at all in-clinic visits postbaseline

» change from baseline in CDLQI score for patients aged 4 years or older at all in-clinic visits
postbaseline in which the assessments were planned

» change from baseline in IDQOL score for patients aged younger than 4 years at all in-clinic visits
postbaseline in which the assessments were planned

e assessment of maintenance of treatment effect:

o proportion of responders (defined as patients with IGA 0 or 1) who maintain an IGA score of 0 or
1 during at least 75% of the subsequent visits during the treatment period

o for responders (defined as patients with IGA 0 or 1), median percentage of subsequent visits
during the treatment period in which an IGA score of 0 or 1 is maintained

» assessment of flares:
> number and annualized event rate of atopic dermatitis flares during the study
o proportion of patients with at least 1 flare during the study

 assessment of well-controlled weeks:
o proportion of well-controlled weeks during the study.

The sponsor also assessed the following end points; however, the sponsor stated that these end points
were not analyzed in the interim Clinical Study Report as the number of patients was too small to conduct
meaningful analyses, and they would be available in the final Clinical Study Report:

« relapse during off-treatment period by measuring the following variables:
o proportion of patients experiencing relapse
o annualized event rate of relapse during the off-treatment period
o median time to first relapse

« assessment of potential rebound (defined as worsening of EASI score [i.e., at least 25% increase from
baseline of the parent study] within 12 weeks after the study treatment had been discontinued):

o proportion of patients experiencing potential rebound
o annualized event rate of potential rebound during the off-treatment period
> median time to first potential rebound (from last dose of study drug).
Safety Evaluation Plan
The investigator recorded all AEs that occurred from the time of informed consent to the end of the study.

All SAEs, regardless of assessment of causal relationship to the study drug, were reported to the sponsor
within 24 hours.
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An AE was any untoward medical occurrence in a patient administered a study drug, regardless of
relationship to the study drug. Therefore, an AE was any unfavourable and unintended sign (including
abnormal laboratory finding), symptom, or disease, which was temporally associated with the use of a study
drug. An AE also included any worsening (i.e., any clinically significant change in frequency and/or intensity)
of a preexisting condition that was temporally associated with the use of the study drug.

An SAE was any untoward medical occurrence that at any dose:

* resulted in death

 was life-threatening

* required inpatient hospitalization or prolongation of existing hospitalization
« resulted in persistent or significant disability or incapacity

» was a congenital anomaly or birth defect

* was an important medical event.

Notable harms that were prespecified by the sponsor and confirmed by the clinical experts consulted by
CADTH are summarized in this review.

Statistical Analysis
No hypothesis-testing statistical analysis was planned. The sponsor did a safety analysis that included all
patients who received any study drug.

Baseline Characteristics

Patient characteristics at baseline are summarized in Table 21. For patients aged 6 months to younger

than 6 years, 64.4% were male and 35.6% were female and the mean age was 3.86 years (SD = 1.32 years).
Approximately, ] of patients had an IGA score of 0 to 2, [l had an IGA score of 3, and ] had an IGA
score of 4. The mean baseline EASI, BSA, and SCORAD scores were 17.29 (SD = 14.47), . and

46.8 (SD = 22.81), respectively. Overall, [l of patients reported prior use of systemic corticosteroid and/

or systemic nonsteroidal immunosuppressants, of whom [l received systemic corticosteroids and [l
patients received prior systemic nonsteroidal immunosuppressants. The most commonly used nonsteroidal
immunosuppressant was cyclosporine ().

For patients aged 6 years to younger than 12 years, [l of patients were male and [l were female and the
mean age was [l . Approximately half of patients had an IGA score of 0 to 2, 29.9% had an IGA
score of 3, and 19.6% had an IGA score of 4. The mean baseline EASI, BSA, and SCORAD scores were 15.70
(SD =15.88), 28.6 (SD = 25.52); and . respectively. Overall, ] of patients reported prior use of
systemic corticosteroid and/or systemic nonsteroidal immunosuppressants, of whom [l received systemic
corticosteroids and ] patients received prior systemic nonsteroidal immunosuppressants. The most
commonly used nonsteroidal immunosuppressant was cyclosporine (Jil).
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Table 21: Summary of Baseline and Disease Characteristics — Study 1434

6 months to < 6 years 6 years to < 12 years
Characteristic N =180 N =368
Sex, n (%)
Male 116 (64.4)
Female 64 (35.6)
Age (years)
Mean (SD) 3.86 (1.32)
Median (min, max) e
Age group, n (%)
0.5 years to < 2 years 19 (10.6)
2 years to < 6 years 161 (89.4)
6 years to < 9 years NA
9 years to < 12 years NA

Race, n (%)

I

I

I

I

i
i

I

I
White 119 (66.1) S
Black or African American 34(18.9) /=
Asian 13(7.2) /
Other 8 (4.4) /
Not reported 6(3.3) 1
Weight (kg)
Mean (SD) 16.96 (4.58) O
Median (min, max) O /T
BMI (kg/m?)
Mean (SD) 16.46 (2.04) O
Median (min, max) _ _
Country, n (%)
Canada | /
Czech Republic [ 7
Germany - -
Hungary I -
Poland ] /=
UK i I
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6 years to < 12 years

Characteristic
us

N =180

N =368

Duration of atopic dermatitis (years)

Mean (SD)

Median (min, max)

IGA score

N

368

Mean (SD)

Median (min, max)

IGA score, n (%)

0, clear

1, almost clear

2, mild disease

3, moderate disease

110 (29.9)

4, severe disease

72 (19.6)

Missing

EASI score

Mean (SD)

17.29 (14.47)

15.70 (15.88)

Median (min, max)

Percent BSA affected

N

Mean (SD)

28.6 (25.52)

Median (min, max)

SCORAD score

N

Mean (SD)

Median (min, max)

CDLQI score

N

Mean (SD)

Median (min, max)

IDQOL score

N

NA
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6 months to < 6 years 6 years to < 12 years

Characteristic N =180 N =368
Mean (SD)

z
>

pd
>

Median (min, max)

Patients with current atopic and/or allergic conditions
excluding atopic dermatitis, n (%)

Prior systemic corticosteroids and/or systemic
nonsteroidal immunosuppressants, n (%)

Prior systemic corticosteroids, n (%)

Prior systemic nonsteroidal immunosuppressants, n (%)

Azathioprine

Methotrexate

Cyclosporine

Mycophenolate

BMI = body mass index; BSA = body surface area; CDLQI = Children’s Dermatology Life Quality Index; EASI = Eczema Area and Severity Index; IDQOL = Infants’ Dermatitis
Quality of Life Index; IGA = Investigator’s Global Assessment; max = maximum; min = minimum; NA = not applicable; SCORAD = Scoring Atopic Dermatitis; SD = standard
deviation.

Source: Sponsor’'s Summary of Clinical Evidence, Study 1434 (6 months to < 6 years) Clinical Study Report, and Study 1434 (6 years to < 12 years) Clinical Study Report.3%83°
(Note: Details from the table have been taken from the sponsor’s Summary of Clinical Evidence.)

Protocol Deviations

A total of l patients aged 6 months to younger than 6 years had at least 1 protocol deviation, of whom
I of patients had major deviations. The most common reasons for major deviation were inadequate
informed consent administration (i), due to the COVID-19 pandemic (Jl}), and personnel not designated to
perform study-related activities (Ji).

A total of |l patients aged 6 years to 12 years had at least 1 protocol deviation, of whom i} of patients
had major deviations. The most common reasons for major deviation were dosing noncompliance (i),
procedure not performed (i), and inadequate informed consent administration ().

Results

Patient Disposition

Patient disposition is summarized in Table 22. A total of 180 patients aged 6 months to younger than 6 years
were screened and enrolled in the study before the data cut-off of July 31, 2021. Of them, 167 patients were
ongoing in the study at the time of the cut-off point for the third-step analysis. Reasons for discontinuation
included AEs (), physician decision (i), withdrawal by the patient (i), lack of efficacy (i), and for other
unreported reasons ().

A total of ] patients aged 6 years to younger than 12 years were screened in the study, of whom 368 (Jll)
were enrolled. Among the ] patients were screened out, ] did not meet eligibility criteria and [ withdrew

consent before the baseline visit. Also, ] patients had discontinued the study before the data cut-off date.
Reasons for discontinuation included AEs (Jll), physician decision (i), withdrawal by the patient (Jiil), and

Dupilumab (Dupixent) 82




CADTH Reimbursement Review

for lack of efficacy (Jll). Accordingly, a total of JJj patients were ongoing in the study at the time of the data
cut-off point of July 22, 2019.

Exposure to Study Treatments

Patient exposure to study treatment is summarized in Table 23. Among the 180 patients aged 6 months to
younger than 6 years, 122 (67.8%) patients completed 16 weeks, 74 (41.1%) completed 26 weeks, 68 (37.8%)
completed 26 weeks, 30 (16.7%) completed 52 weeks, 29 (16.1%) completed 104 weeks, and 15 (8.3%)
completed 156 weeks of the treatment period. The mean treatment exposure at the data cut-off date (July

31, 2021) was [l and the median treatment exposure was |G

For patients aged 6 years to younger than 12 years, 282 (76.6%) patients had completed 16 weeks, 217
(59.0%) completed 26 weeks, 39 (10.6%) completed 52 weeks, [l completed 78 weeks, [l completed
104 weeks, and [l completed 156 weeks of the treatment period. The mean treatment exposure at the
data cut-off date (July 22, 2019) was [l weeks and the median treatment exposure was [l (range, Il

to )

Table 22: Summary of Patient Disposition — Study 1434

6 months to < 6 years 6 years to < 12 years
Patient disposition N =180 N =368
Patients screened, n 180 [ |
From parent study
LIBERTY AD PRESCHOOL part A 36 (20.0) NA
LIBERTY AD PRESCHOOL part B 144 (80.0) NA
R668-AD-1412 NA -
LIBERTY AD PEDS NA -
Patients enrolled 180 (100) e
Patients screened out 0(0.0) N
Patient in SAS 180 (100) o
Patients ongoing 167 (92.8) e
Patients who did not complete study 13(7.2) ]
Reason for not completing the study
AE 1(0.6) I
Physician decision 0(0.0) N
Withdrawal by participant 10 (5.6) N
Lack of efficacy 1(0.6) N
Lost to follow-up 1(0.6) N
Death 0(0.0) [ |
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6 months to < 6 years 6 years to < 12 years

Patient disposition N =180 N =368

Other 0(0.0) N
Patient who completed

>week 16 122 (67.8) 282 (76.6)

> week 24 74 (41.7) 1

= week 26 68 (37.8) 217 (59.0)

> week 52 30(16.7) 39(10.6)

= week 78 30 (16.7) ]

> week 104 29 (16.1) ]

= week 156 15(8.3) ]

> week 208 0(0.0) [ |

> week 260 0(0.0) [ |

AE = adverse event; NA = not applicable; SAS = safety analysis set.
Note: Values are n (%) unless otherwise indicated.

Source: Sponsor’s Summary of Clinical Evidence, Study 1434 (6 months to < 6 years) Clinical Study Report, and Study 1434 (6 years to < 12 years) Clinical Study Report.3383°
(Note: Details From the table have been taken from the sponsor's Summary of Clinical Evidence.)

Table 23: Summary of Patient Exposure — Study 1434, SAS

6 months to < 6 years 6 years to < 12 years

Exposure N =180 N =368

Overall exposure (weeks)

Mean (SD)

Median (min, max)

Number of study drug injections administered

Mean (SD)

N —
B N
N N
Median (min, max) I B
N N
S S

Injection adherence (%)

Mean (SD)

Median (min, max)

max = maximum; min = minimum; SAS = safety analysis set; SD = standard deviation.

Source: Sponsor's Summary of Clinical Evidence, Study 1434 (6 months to < 6 years) Clinical Study Report, and Study 1434 (6 years to < 12 years) Clinical Study Report.3383°
(Note: Details from the table have been taken from the sponsor’s Summary of Clinical Evidence.)

Concomitant Medications and Co-Interventions
Concomitant medications and co-interventions are summarized in Table 24. Of the patients aged 6 months
to younger than 6 years, [l patients used permitted concomitant topical medications during the study, |}
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I used TCSs for atopic dermatitis and [l used TCls for atopic dermatitis. A total of |l patients used
at least 1 rescue medication (systemic corticosteroids).

Of the patients aged 6 years to younger than 12 years, [l patients used permitted concomitant topical
medications during the study, ) used TCSs for atopic dermatitis, and ] used TCls for atopic
dermatitis, mostly tacrolimus (Jil). A total of ]l patients used at least 1 rescue medication (systemic
corticosteroids).

Table 24: Summary of Concomitant Medications and Co-Interventions — Study 1434,
SAS

6 months to < 6 years 6 years to < 12 years

Patient disposition N =180 N =368

Patients on topical medication for atopic dermatitis, n (%)

TCS

Mild potency

Moderate potency

Potent

Very potent
TCI

Tacrolimus

Pimecrolimus

Crisaborole

Used rescue treatment

Corticosteroids for systemic use

SAS = safety analysis set; TCI = topical calcineurin inhibitor; TCS = topical corticosteroid.

Source: Sponsor’s Summary of Clinical Evidence, Study 1434 (6 months to < 6 years) Clinical Study Report, and Study 1434 (6 years to < 12 years) Clinical Study Report.3383°
(Note: Details from the table have been taken from the sponsor’s Summary of Clinical Evidence.)

Efficacy

At the time of this review, Study 1434 was ongoing and no patients had completed the 260-week
assessment. Also, very limited data were available beyond week 16. Early findings for primary and secondary
efficacy end points from baseline, 4, 16, 28, 52, and 104 weeks are presented in Table 25.

Proportion of Patients Experiencing an IGA Score of 0 or 1
Of the patients aged 6 months to younger than 6 years, the proportion who experienced an IGA score of 0

or 1 was [l patients at baseline of Study 1434, I patients at week 16, I patients at
week 52, and [l patients at week 104. Of the ] patients who completed 52 weeks of treatment, i

B patients experienced sustained remission. [l of the [l patients experienced disease relapse and
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subsequently reinitiated dupilumab. Patients may have restarted dupilumab at an unscheduled visit making
the mean time between remission and restarting the drug an estimate of [ EGEG.

Of the patients aged 6 years to younger than 12 years, the proportion who experienced an IGA score of 0

or 1 was 65 of 368 (17.7%) patients at baseline of Study 1434, 96 of 281 (34.2%) patients at week 16, 20 of
40 (50.0%) patients at week 52, and 17 of 33 (51.5%) patients at week 104. During the study, patients were
transitioned from a weight-based dosing regimen to a fixed dose of 300 mg every 4 weeks and the results for
remission were reported for patients who received weight-based dosing under the original protocol. Of the 33
patients who completed 52 weeks of treatment, [l patients experienced sustained remission. Eleven of
the I patients experienced disease relapse and subsequently reinitiated dupilumab. Patients may have
restarted dupilumab at an unscheduled visit making the mean time between remission and restarting the

drug an estimate of [l (SD = ).

Proportion of Patients Experiencing EASI-75 Relative to Baseline of Parent Study

Of the patients aged 6 months to younger than 6 years, the proportion who experienced EASI-75 was 53 of
180 (29.4%) patients at baseline, 89 of 123 (72.4%) patients at week 16, 26 of 29 (89.7%) patients at week
52, and 25 of 27 (92.6%) patients at week 104.

Of the patients aged 6 years to younger than 12 years, the proportion who experienced EASI-75 was 151 of
368 (41.0%) patients at baseline, 195 of 281 (69.4%) patients at week 16, 33 of 40 (82.5%) patients at week
52, and 23 of 30 (76.7%) patients at week 104.

Proportion of Patients Experiencing EASI-50 Relative to Baseline of Parent Study

Of the patients aged 6 months to younger than 6 years, the proportion who experienced EASI-50 was 103 of
180 (57.2%) patients at baseline, 108 of 123 (87.8%) patients at week 16, 26 of 29 (89.7%) patients at week
52, and 26 of 27 (96.3%) patients at week 104.

Of the patients aged 6 years to younger than 12 years, the proportion who experienced EASI-50 was 251 of
368 (68.2%) patients at baseline, 254 of 281 (90.4%) patients at week 16, 37 of 40 (92.5%) patients at week
52, and 29 of 30 (96.7%) patients at week 104.

Proportion of Patients Experiencing EASI-90 Relative to Baseline of Parent Study

Of the patients aged 6 months to younger than 6 years, the proportion who experienced EASI-90 was 26 of
180 (14.4%) patients at baseline, 54 of 123 (43.9%) patients at week 16, 17 of 29 (58.6%) patients at week
52, and 20 of 27 (74.1%) patients at week 104.

Of the patients aged 6 years to younger than 12 years, the proportion who experienced EASI-90 was 77 of
368 (20.9%) patients at baseline, 108 of 281 (38.4%) patients at week 16, 22 of 40 (55.0%) patients at week
52, and 19 of 30 (63.3%) patients at week 104.

Mean Percent Change in EASI Score From Baseline of Parent Study

Of the patients aged 6 months to younger than 6 years, the mean percent change in EASI score from baseline
of the parent study was -50.26% at baseline of the LTE, -79.79% at week 16, -86.44% at week 52, and
-90.97 at week 104.

Dupilumab (Dupixent) 86




CADTH Reimbursement Review

Of the patients aged 6 years to younger than 12 years, the mean percent change in EASI score from baseline
of the parent study was -59.05% at baseline of the LTE, -78.56% at week 16, -87.36% at week 52, and
-87.25 at week 104.

Mean Percent Change in BSA Involved From Baseline of Parent Study

Of the patients aged 6 months to younger than 6 years, the mean percent change in BSA affected from
baseline of the parent study was ] at baseline of the LTE, -] at week 16, ] at week 52, and [}
at week 104.

Of the patients aged 6 years to younger than 12 years, the mean percent change in BSA affected from
baseline of the parent study was [l at baseline of the LTE, [l at week 16, |l at week 52, and [}
at week 104.

Subgroup Analysis: Previous Usage of Systemic Immunosuppressants

Of the patients aged 6 months to younger than 6 years, consistency of the dupilumab with TCS
treatment effect was observed among all the subgroups, including those with prior systemic
immunosuppressant usage.

Of the patients aged 6 years to younger than 12 years, a total of [Jj out of ] patients had previous usage

of systemic immunosuppressants for atopic dermatitis. At baseline of the LTE, only |l patients had
experienced an IGA score of 0 or 1. The proportion of patients experiencing an IGA score of 0 or 1 generally
increased throughout study. By week 28, [l patients experienced an IGA score of 0 or 1.

At baseline of the LTE, [l patients had experienced EASI-75. The proportion of patients experiencing
EASI-75 generally increased throughout study. By week 25, [l patients EASI-75. The data for this
subgroup were consistent with the whole population for the key efficacy end points.

Table 25: Summary of Key Efficacy Outcomes — Study 1434, SAS

Outcome

6 months to < 6 years

N =180

Proportion of patients experiencing IGA 0 or 1, n of N1 (%)

6 years to < 12 years

N =368

Baseline of Study 1434

23 0f 179 (12.8)

65 of 368 (17.7)

Week 4

36 of 172 (20.9)

80 of 315 (25.4)

Week 16 41 of 123 (33.3) 96 of 281 (34.2)
Week 28 22 of 55 (40.0) 750f 191 (39.3)
Week 52 13 of 30 (43.3) 20 of 40 (50.0)
Week 104 14 of 27 (51.9) 17 of 33 (51.5)

Proportion of patients experiencing EASI-75 relative to baseline of parent study, n of N1 (%)

Baseline of Study 1434

53 of 180 (29.4)

151 of 368 (41.0)

Week 4

98 of 172 (57.0)

170 of 315 (54.0)

Week 16

89 of 123 (72.4)

195 of 281 (69.4)
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6 years to < 12 years
N = 368

Week 28 43 of 55 (78.2) 139 of 191 (72.8)
Week 52 26 of 29 (89.7) 33 of 40 (82.5)
Week 104 25 of 27 (92.6) 23 of 30 (76.7)

Proportion of patients experiencing EASI-50 relative to baseline of parent study, n of N1 (%)

Baseline of Study 1434

103 of 180 (57.2)

251 of 368 (68.2)

Week 4

143 of 172 (83.1)

(
261 of 315 (82.9)
(

Week 16 108 of 123 (87.8) 254 of 281 (90.4)
Week 28 49 of 55 (89.1) 181 of 191 (94.8)
Week 52 26 of 29 (89.7) 37 of 40 (92.5)
Week 104 26 of 27 (96.3) 29 of 30 (96.7)

Proportion of patients experiencing EASI-90 relative to baseline of parent study, n of N1 (%)

Baseline of Study 1434

26 of 180 (14.4)

77 of 368 (20.9)

Week 4

54 of 172 (31.4)

93 of 315 (29.5)

Week 16 54 of 123 (43.9) 108 of 281 (38.4)
Week 28 31 of 55 (56.4) 86 of 191 (45.0)
Week 52 17 of 29 (58.6) 22 of 40 (55.0)
Week 104 20 of 27 (74.1) 19 of 30 (63.3)
Percent change in EASI score from baseline of parent study, mean (SD)
Baseline of the Study 1434 -50.3 (35.68) -59.05 (36.56)
Week 4 -71.0 (28.07) -71.04 (26.06)
Week 16 -79.8 (23.95) -78.56 (23.71)
Week 28 -82.1(25.03) -82.20(17.84)
Week 52 -86.4 (19.78) -87.36 (16.71)
Week 104 -91.0(11.18) -87.25(18.22)
Percent change in BSA affected from baseline of parent study, mean (SD)

Baseline of the Study 1434 -26.3(23.72) e
Week 4 -37.2(23.72) 0
Week 16 -42.8 (22.91) e
Week 28 -41.8 (23.16) O
Week 52 -45.6 (20.03) e
Week 104 -51.2 (17.76) 0
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BSA = body surface area; EASI = Eczema Area and Severity Index; EASI-50 = 50% reduction in Eczema Area and Severity Index score; EASI-75 = 75% reduction in Eczema
Area and Severity Index score; EASI-90 = 90% reduction in Eczema Area and Severity Index score; IGA = Investigator's Global Assessment; n = number of patients who were
responders; N1 = number of patients with observed data at the visit; SAS = safety analysis set; SD = standard deviation.

Source: Sponsor’s Summary of Clinical Evidence, Study 1434 (6 months to < 6 years) Clinical Study Report, and Study 1434 (6 years to < 12 years) Clinical Study Report.3383°
(Note: Details from the table have been taken from the sponsor’s Summary of Clinical Evidence.)

Harms
A summary of harms for Study 1434 is presented in Table 26.

Adverse Events

For patients 6 months to younger than 6 years, 109 (60.6%) had at least 1 TEAE. The most common TEAEs
were nasopharyngitis (12.8%), upper respiratory tract infection (11.7%), pyrexia (11.7%), cough (8.3%),
urticaria (7.2%), dermatitis atopic (6.7%), rhinorrhea (6.1%), and food allergy (5.0%).

For patients aged 6 years to younger than 12 years, [l had at least 1 TEAE. The most common TEAEs
were |

Serious Adverse Events
For patients aged 6 months to younger than 6 years [l reported SAEs of [ and
I

For patients aged 6 years to younger than 12 years, [l reported SAEs. ] of the reported SAEs led to
permanent treatment discontinuation.

Withdrawals Due to Adverse Events
For patients aged 6 months to younger than 6 years, [l withdrew from the study due to urticaria.

For patients aged 6 years to younger than 12 years, [l withdrew from the study due to an atopic dermatitis
flare and intracranial pressure.

Notable Harms

Patients aged 6 months to younger than 6 years reported the following notable harms: [
- 0 led to disconttinuation
of dupilumab. Jl was serious (severe anaphylactic reaction) and resolved over time with treatment. The
B and N resolved over time with treatment and did not lead to discontinuation of
study drug.

Patients aged 6 years to younger than 12 years reported the following notable harms: patients experienced

e —
B The [N resolved after treatment [N The RN, and —

I events resolved over time with treatment and did not lead to discontinuation of study drug.

Dupilumab (Dupixent) 89




Table 26: Summary of Harms — Study 1434, SAS
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6 years to < 12 years

N =180 N =368
Most common TEAEs, n (%)

Patients with = 1 TEAE 109 (60.6) 219 (59.5%)

TEAE = 5% of patients
Nasopharyngitis 23 (12.8) e
Upper respiratory tract infection 21 (11.7) e
Cough 15(8.3) e
Rhinorrhea 11 (6.1) |
Urticaria 13(7.2) ]
Dermatitis atopic 12 (6.7) e
Pyrexia 21 (11.7) e
Food allergy 9 (5.0) |
Conjunctivitis allergic [ | 24 (6.5)
Headache [ | e

SAEs, n (%)

Patients with = 1 SAE, n (%) [ ] 9(2.4)
Anaphylactic reaction [ ] [ ]
Pneumonia mycoplasma [ ] |
Impetigo [ | [ ]
Pneumonia [ | [ ]
Postprocedural hemorrhage [ | [ ]
Upper limb fracture [ | [ ]
Lymphadenopathy [ | [ ]
Cryptorchism [ | [ ]
Abdominal pain [ | [ ]
Allergy test [ | [ ]
Arthralgia [ | [ ]
Complex regional pain syndrome [ | [ ]
Dizziness postural [ | [ ]
Asthma [ | [ ]
Tonsillar hypertrophy [ | [ ]
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6 months to < 6 years 6 years to < 12 years

N =180 N =368

Patients who stopped treatment due to adverse events, n (%)

Patients who stopped

1

Urticaria [ ]
O
0

Atopic dermatitis flare

Intracranial pressure

Deaths, n (%)
Patients who died 0(0.0) 0(0.0)

Notable harms, n (%)

Anaphylactic reaction

Hypersensitivity

Helminthic infection

Conjunctivitis

Blepharitis

Keratitis

Eosinophilia

Facial erythema

Injection site pain

NR = not reported; SAE = serious adverse event; SAS = safety analysis set; TEAE = treatment-emergent adverse event.

Source: Sponsor’s Summary of Clinical Evidence, Study 1434 (6 months to < 6 years) Clinical Study Report, and Study 1434 (6 years to < 12 years) Clinical Study Report.3383°
(Note: Details from the table have been taken from the sponsor’s Summary of Clinical Evidence.)

Critical Appraisal

Internal Validity

The limited availability of long-term data (i.e., mature data) beyond week 16 makes it challenging to draw
firm conclusions about the long-term efficacy and safety of dupilumab. The open-label design could bias

the magnitude of treatment effect for subjective efficacy outcomes and reporting of safety parameters.
Statistical hypothesis testing was not part of the design and there was no active comparator or placebo arm.

External Validity

Because the extension study consisted of patients who took part in the parent (pivotal) studies, it is
reasonable to expect that the same strengths and limitations related to generalizability apply to the LTE, with
the added possibility of selection bias due to patients having to complete at least 50% of the visits during the
treatment and follow-up periods of the parent study before enrolling in the extension study.
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Indirect Evidence
Contents within this section have been informed by materials submitted by the sponsor. The following have
been summarized and validated by the CADTH review team.

Objectives and Methods for the Summary of Indirect Evidence

No direct comparative data for the use of dupilumab for the treatment of patients aged 6 months to younger
than 12 years with moderate-to-severe atopic dermatitis whose disease is not adequately controlled with
topical prescription therapies were identified by the sponsor. As a result, the sponsor conducted a systematic
literature review and targeted literature review for evidence of dupilumab versus other treatments (e.qg.,
targeted immunomodulators [biologics, Janus kinase inhibitors], systemic immunosuppressants, and
phototherapies) to assess the feasibility of conducting an indirect comparison.®

Due to the lack of a common comparator among trials of adequate size, an evidence network was unable

to be established, ruling out a network meta-analysis. Unanchored indirect comparisons via simulated
treatment comparison or matching-adjusted indirect comparison were then assessed for feasibility. Based
on the assessment, it was determined that due to the assumptions that would be made (e.g., comparability
of analysis time points and outcome definitions across the trials) and limitations (e.g., small sample sizes in
comparator trials, notable differences in trial durations, and limited variables available for adjustment) of the
available data, it was not feasible to conduct any indirect comparisons.

CADTH's review of the sponsor’s feasibility assessment is provided here.

Appraisal of the Feasibility Assessment

The sponsor conducted a feasibility assessment to determine if the clinical trials identified from the literature
search for treatment of pediatric patients aged 6 months to younger than 6 years and 6 years to younger
than 12 years with moderate-to-severe atopic dermatitis were sufficiently similar to permit valid comparison
in an ITC.2 The study selection criteria were similar to that used for the pivotal trials and appeared to be
reasonable.

For the group of participants aged 6 months to younger than 6 years, no relevant results met the inclusion
criteria for data extraction from either the systematic literature review or the targeted literature review and an
ITC was deemed to be not feasible. Other studies for baricitinib versus TCS or placebo, nemolizumab (single
arm), systemic cyclosporine versus dupilumab, and methotrexate versus systemic cyclosporine for pediatric
patients with moderate-to-severe atopic dermatitis were identified from the searches. However, these were
ongoing trials and did not have published results, and could be of interest for future indirect comparisons.

For the group of participants aged 6 years to younger than 12 years, a total of 4 studies were included in the
feasibility assessment: 2 studies identified from the systematic literature review, 1 study identified from the
targeted literature review, and data from the LIBERTY AD PEDS trial were provided by the sponsor. Only the
SCORAD score, percent BSA affected by atopic dermatitis, and aggregate safety outcomes were reported
across all studies; other efficacy and HRQoL outcomes important to the CADTH review were inconsistently
reported among studies or data were not available preventing their comparison. Treatment durations varied
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across studies from 6 weeks to 52 weeks, as did analysis time points with the closest to week 16 (in the
LIBERTY AD PEDS trial) being week 12 in 2 studies and week 6 in 1 study.

The sponsor’s literature search went to December 2019 and it is possible that there could have been studies
published since then. The authors of the feasibility assessment stated that the lack of common comparator
among the studies prevented use of a network meta-analysis. Limited reporting of potential prognostic
factors and treatment effect modifiers prevented adjustments that could reduce bias in the analyses, and
without the adjustments, it would be necessary to assume that unmeasured effect modifiers were balanced
across studies, which was unlikely. The authors also noted that the age range of patients varied considerably,
which could not be adjusted for in a matching-adjusted indirect comparison and would require additional
assumptions (for a relationship between age and outcomes) that may not be valid. Simulated treatment
comparison methods could allow for data extrapolation, but the results would be for a population outside

of the age range of interest. Another notable difference was the variable use of concomitant corticosteroids
across studies. Without detailed reporting of baseline patient characteristics and differences in study
designs, it is difficult to assess the similarity and homogeneity assumptions and with no head-to-head
comparisons, no conclusions on consistency can be made. Additionally, the authors indicated that studies
for cyclosporine and methotrexate were deemed to have small sample sizes and be of low quality that raised
concerns about the validity of comparisons. The CADTH review team agreed that based on the results of the
feasibility analysis, namely the between-study heterogeneity, limited available data, and inclusion of small
and low-quality studies, conducting an ITC would not be feasible.

Studies Addressing Gaps in the Pivotal and RCT Evidence
Contents within this section have been informed by materials submitted by the sponsor. The following have
been summarized and validated by the CADTH review team.

One observational study assessing real-world treatment of patients aged younger than 12 years with
moderate-to-severe atopic dermatitis has been summarized for the CADTH report.® The sponsor indicated
that this study may address the gap in evidence comparing dupilumab to other treatments such as
methotrexate or cyclosporine for this patient population.

Description of Studies

PEDISTAD is an ongoing, international, 5-year, prospective study that was initiated on September 28,

2018.2 The primary objective of the study was to describe the characteristics of pediatric patients with
moderate-to-severe atopic dermatitis whose disease is not adequately controlled with topical therapies or
when those therapies are not advisable and to evaluate the time course of atopic dermatitis and selected
atopic comorbidities. The secondary objectives were to characterize disease burden and unmet need and to
describe real-world treatment patterns, effectiveness, and safety.

Eligibility Criteria
Patients were eligible to enrol if they were aged younger than 12 years at baseline with moderate-to-severe

atopic dermatitis and currently receiving systemic treatment for atopic dermatitis (including biologics), UV
therapy, and immunosuppressants (e.g., cyclosporine, azathioprine, methotrexate, mycophenolate mofetil,
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or corticosteroids), or were currently on topical treatment but would be candidates for systemic treatment.
Patients were recruited into 3 age cohorts (aged < 2 years, 2 years to < 6 years, and 6 years to < 12 years)
and were to be followed for 5 years. A total of 12 visits were planned for each patient.

Choice of treatment was based on the medical judgment of enrolled physicians who assessed patients’
eligibility and disease severity using the assessments of their choice. Patients could start therapies that
became commercially available during the course of the study. Treatment effect from the start of therapy
through 2 years’ follow-up was assessed using the EASI, percent BSA, and patient- or proxy-reported
outcome scores (CDLQI, IDLQI, POEM, peak itch NRS, and DFI). Treatment discontinuations and TEAEs,
regardless of seriousness, were also assessed.

Statistical Analysis
Hypothesis-testing statistical analyses were not planned and all statistical analyses were performed
descriptively with no formal comparison between study treatments.

Results

A total of 1,329 patients were enrolled across 21 countries with 103 patients from Canada. Globally,
approximately 61% of patients had at least 1 atopic or allergic comorbidity. Overall, 32% of patients were
receiving any systemic treatment, which included dupilumab (12.0%), corticosteroids (10.2%), cyclosporine
(9.3%), methotrexate (8.7%), and mycophenolate (1.0%).

Two-year interim efficacy and safety results from the global subgroup of patients showed that 144 patients
received SC dupilumab 300 mg every 2 weeks for a median treatment observation period of 8.1 months, 114
patients received methotrexate for 13.0 months, and 121 patients received cyclosporine for 10.7 months.

Of the patients receiving dupilumab, methotrexate, or cyclosporine, there appeared to be greater numerical
improvements in the EASI total score, percent BSA affected by atopic dermatitis, and POEM score among
those receiving dupilumab. Also, there was a numerical improvement in the combined CDLQI or IDQOL score
among patients receiving dupilumab.

AEs and discontinuation rates were lower in the dupilumab group compared to methotrexate or cyclosporine.

Critical Appraisal

Internal Validity

Several limitations prevent firm conclusions from being drawn for the comparison of dupilumab to
methotrexate and cyclosporine. First, the data informing this study were based on the sponsor’s Summary
of Clinical Evidence. Published manuscripts or clinical study reports with more detailed information were
not available. Second, the results were descriptive and there was no hypothesis testing. Third, there is a
possibility of selection bias due to the selection of physicians, especially since the population of eligible
physicians and the response rate were not reported. Fourth, it is unclear how many patients were lost

to follow-up, how many patients were censored, and how this affects interpretation of the findings. For
these reasons, it was challenging to draw any meaningful conclusions about the comparative efficacy of
dupilumab versus other systemic treatments.
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External Validity

Data on the available treatments were limited; it is unknown what doses were used, if they were pooled,

or what background therapies were acceptable. According to the sponsor, treatment selection was

at the discretion of the treating physician, rather than patients being randomized to treatment, which

is understandable given the real-world setting. However, as per the sponsor, the reason for choice of
therapy was not collected, and it is unknown if there was any bias in the choice of selection. Furthermore,
reporting was limited to the 3 systemic treatments, and it would be of interest to know the results for

other comparators. Data for baseline patient characteristics were available by age cohort, but results were
presented based on treatment received; therefore, it was not possible to know how similar or heterogenous
the treatment groups were to 1 another and if comparison of groups would be reasonable. The data
informing this study included a small number of patients living in Canada and it is unclear how representative
the findings are to the population of pediatric patients with atopic dermatitis living in Canada and being
managed in clinical practice.

Discussion

Summary of Available Evidence

Two phase llI, double-blind RCTs were submitted for the CADTH review of dupilumab for the treatment

of patients aged 6 months and older with moderate-to-severe atopic dermatitis whose disease is not
adequately controlled with topical prescription therapies or when those therapies are not advisable and can
be used with or without TCSs.3%7 Patients in the LIBERTY AD PRESCHOOL trial (N = 162) were randomized
to receive either dupilumab every 4 weeks with TCS or placebo with TCS while those in the LIBERTY AD PEDS
trial (N = 367) were randomized to receive dupilumab every 2 weeks with TCS, dupilumab every 4 weeks
with TCS, or placebo with TCS. Treatment in both trials was for 16 weeks. The primary end point was the
proportion of patients with an IGA score of either 0 or 1 at week 16 and key secondary end points included
the proportion of patients with EASI-75, percent change from baseline in EASI score, and percent change
from baseline in weekly average of daily worst itch NRS score at week 16. Additional secondary end points
in the testing hierarchy included other disease-related outcomes (e.g., SCORAD, POEM, skin pain NRS, sleep
quality NRS) and HRQoL measures (e.g., DFI, CDLQI, IDQOL). Patients eligible to participate in the LIBERTY
AD PRESCHOOL trial must have been aged 6 months to younger than 6 years with moderate-to-severe
atopic dermatitis (IGA = 3, EASI = 16, and BSA affected = 10%) while those in the LIBERTY AD PEDS trial
must have been aged 6 years to younger than 12 years with severe atopic dermatitis (IGA 4, EASI = 21, and
BSA affected = 15%). Patients in the LIBERTY AD PRESCHOOL trial had a mean age of 3.8 years, there were
fewer females (38.9%) than males (61.1%), and the mean EASI score was 34.1, while in those in LIBERTY AD
PRESCHOOL trial had a mean age of 8.5 years, males and females were evenly balanced, and the mean EASI
score was 37.9.

One ongoing, LTE study (Study 1434) was included in the CADTH report that provided longer-term safety and
efficacy evidence for patients who had rolled over from the pivotal trials to continue receiving dupilumab.383°
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There was no indirect evidence identified for this patient population and the sponsor performed a feasibility
of assessment for an ITC. Sponsor-submitted data addressing gaps in the RCT evidence included 1 ongoing,
observational study (PEDISTAD) for pediatric patients with moderate-to-severe atopic dermatitis receiving
systemic treatments such as dupilumab, methotrexate, and cyclosporine.?

Interpretation of Results

Efficacy

The LIBERTY AD PRESCHOOL and LIBERTY AD PEDS trials both showed that dupilumab in combination with
TCS experienced a clinically significant improvement in IGA score of 0 or 1 at week 16 compared to TCS
alone. Patients in the dupilumab group were also more likely to experience EASI-75, greater reduction in EASI
score, and greater reduction in itch NRS. The clinical experts consulted by CADTH stated that the results for
the primary and key secondary outcomes were clinically meaningful and patients in the dupilumab group
consistently showed improvements on other EASI and itch NRS outcomes. The clinical experts also indicated
that the dupilumab groups showed a meaningful reduction in percent BSA affected compared to placebo
despite no MID being identified. Absolute reductions in the POEM and SCORAD scores, both measures

of disease severity, among patients in the dupilumab groups met the MIDs of 3.4 points and 8.7 points,
respectively, for the trials. Results from these outcomes indicated that compared to placebo, treatment with
dupilumab reduced BSA affected, and improved disease severity and itch. However, there was less certainty
of a clinically meaningful treatment effect based on the symptom-specific outcomes of sleep quality NRS
and skin pain NRS in the LIBERTY AD PRESCHOOL trial of patients aged 6 months to younger than 6 years
due to their subjective nature and the uncertain accuracy of being proxy-reported for a group of patients who
may not be able to communicate their condition. There was no evidence of validity nor MID identified from
the literature for the sleep quality NRS and the clinical experts noted that it may be difficult to see a change
in sleep during a 16-week period. Additionally, for the skin pain NRS, the LSM treatment difference versus
placebo did not reach the MID of 4 points identified from the literature. HRQoL was assessed in both trials
and showed greater improvements for patients who received dupilumab compared to placebo. There was no
MID identified from the literature for the DFI or IDQOL scores making it unclear if the changes observed in the
LIBERTY AD PRESCHOOL trial were clinically meaningful. The LIBERTY AD PRESCHOOL trial CDLQI treatment
difference met the within-patient MID range of 6 points to 8 points, but the LIBERTY AD PEDS trial did not.
Overall, the clinical experts stated that the HRQoL questionnaires are not part of common practice, and it is
difficult to contextualize the results in clinical practice.

Risk of bias arising from the randomization process, unblinding of treatment allocation, and missing data
were likely low. In the trials, a much smaller proportion of patients in the dupilumab groups used rescue
treatment than the respective placebo groups. Once patients used rescue treatment, their values were

set to missing and these patients were considered nonresponders, regardless of their subsequent status
throughout the rest of the trial. Based on this rule, rescue treatment did not impact the responder analysis,
though discrepancies in rescue use could impact how other outcomes, such as harms and HRQoL, were
assessed. There was a lack of validity and reliability evidence from the literature and MIDs were not identified
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for a number of outcomes; however, the overall treatment effects were consistent among the outcomes in
both trials.

The trial outcomes, although not typically used in clinical practice, are relevant to the treatment goals of
reducing symptom severity and improving HRQoL with minimal harms. The outcomes also addressed some
of the most important patient needs for new medications that safely manage the disease and improve the
psychosocial aspects of living with atopic dermatitis. Input submitted to CADTH from the patient groups
also noted that topical regimens can be burdensome, though it is unclear from the trial if dupilumab
injections every 2 weeks or every 4 weeks address the need for a simpler treatment, particularly if patients
and caregivers are uncomfortable with at-home administration or if patients are especially afraid of needles.
There is a lack of safe and effective treatments for patients younger than 12 years with moderate-to-

severe atopic dermatitis and current treatments may be ineffective at controlling the disease (e.g., topical
therapies), are used off-label and have a poor safety profile (e.g., systemic immunosuppressants), or may be
inappropriate or inaccessible (e.g., phototherapy).

Longer-term efficacy and safety data were available from the LTE, Study 1434, which indicated that the
treatment effect was generally maintained for patients who continued treatment on dupilumab. However,
there were limited long-term data available beyond week 16 due to the low number of patients who had
completed later study time points and the ongoing nature of the study, and these data will be important

for drawing firm conclusions on the sustainability of treatment effect for dupilumab. No direct or indirect
evidence was identified for the use of dupilumab versus any alternative treatments for atopic dermatitis in
patients aged 6 months to younger than 12 years with moderate-to-severe atopic dermatitis. The sponsor
conducted a feasibility assessment to identify data that could support an ITC, but due to the between-study
heterogeneity, limited available data, and inclusion of small and low-quality studies, it was determined that an
ITC would not be able to provide valid evidence. Real-world evidence from an observational study, PEDISTAD,
that included patients aged younger than 12 years who were receiving systemic treatment for moderate-to-
severe atopic dermatitis had a number of limitations that prevented useful comparisons from being made
between dupilumab, methotrexate, cyclosporine, or other interventions of interest.

Although the patient populations differed in severity of atopic dermatitis between the pivotal trials, the
clinical experts were of the opinion that the results for patients with severe disease would likely be
generalizable to those with moderate disease. They had also suggested that, in practice, a patient with an
EASI score less than 16 may be eligible for dupilumab if, for example, the patient had severe lesions, but low
percent BSA affected or had lesions localized to special areas (e.g., hands, feet, scalp). This is supported by
the literature showing that patients with moderate atopic dermatitis can have an EASI score as low as 6.343%

Part of the indication for dupilumab notes that the drug would be for patients in whom topical prescription
therapies are not advisable. The sponsor has stated that these patients include, but are not limited to, “those
with side effects or safety risks, including hypersensitivity reactions, significant skin atrophy, and side effects
related to systemic absorption as assessed by the investigator or by the patient’s treating physician.”® This
is consistent with what the clinical experts suggested with the addition of patients who have chronic atopic
dermatitis around sensitive areas, such as the eyes. It was not clear if patients with these characteristics
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were included in the pivotal trials and the sponsor noted that information for the number of patients in whom
topical prescription therapies are not advisable was not collected. The experts expected that this would be

a very small proportion of patients and would not greatly impact generalizability to those who could receive
dupilumab. On a related note, patients were excluded from the pivotal trials if they had a history of important
side effects to TCSs, and non-TCS prescription therapies were not permitted as background therapy, which
leaves a gap in the evidence for patients who could receive dupilumab while on other topical treatments.
The clinical experts stated that, with proper use, it is rare for patients to have side effects with TCSs and that
non-TCS treatments would be acceptable background therapy in practice.

The clinical experts also discussed that while it is possible for childhood atopic dermatitis to decrease in
severity or resolve in adolescence, this is less likely for patients with more severe disease, a family history of
atopy (particularly paternal history), or a higher SCORAD score.?* Of the patients aged 6 months to younger
than 6 years in the LTE study, 60% of those who completed 52 weeks of treatment experienced remission
and discontinued dupilumab treatment. Subsequently, 78% of those patients experienced disease relapse
and reinitiated dupilumab after an estimated mean time of 18 weeks off dupilumab. Among patients aged

6 years to younger than 12 years in the LTE study, 64% of patients who completed 52 weeks of treatment
experienced remission. Afterwards, 53% of those patients experienced disease relapse and reinitiated
dupilumab after an estimated mean time of 24 weeks off dupilumab. Although the trials were not designed
to inform how management and treatment of atopic dermatitis change with age in pediatric patients, the
experts stated that it would be reasonable for patients (at any age) and their caregivers to discuss with
their physician about increasing the time between injections or holding dupilumab and seeing if the atopic
dermatitis has resolved or can be managed with topical therapies alone; however, this is a nuanced decision
to be made by patients, caregivers, and clinicians, and should not be forced.

Harms

Greater than half of patients who received dupilumab (63.9% to 67.2%) or placebo (73.3% to 74.4%) in the
pivotal trials experienced at least 1 TEAE. More patients in the placebo groups (19.2% to 62.8%) than the
dupilumab groups (2.5% to 19.3%) used rescue treatment during the pivotal trials, which may have biased
the harms results if patients experienced adverse effects from rescue therapies. There were no new safety
concerns during the 16-week trials or the LTE, though data for the latter are limited at this time. Conjunctivitis
and injection site erythema were more frequent in the dupilumab group, more so in the LIBERTY AD PEDS
trial, and conjunctivitis is known to be associated with dupilumab. The clinical experts indicated that for
most patients, these were manageable side effects. SAEs and withdrawals due to AEs were generally low
among treatment groups for the pivotal trials and LTE study and there were no deaths. There was no direct or
indirect safety evidence available for dupilumab versus other active comparators in this patient population.

Conclusion

Currently dupilumab is available for patients aged 12 years and older with moderate-to-severe atopic
dermatitis whose condition is not adequately controlled with prescription topical therapy or when those
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treatments are not advisable. There are few treatments available for patients who are aged 6 months to
younger than 12 years and often these treatments, such as systemic immunosuppressants or phototherapy,
are not recommended, used off-label, are inappropriate or inaccessible, and are therefore not preferred

in this patient population. Evidence from 2 phase Il trials demonstrated that dupilumab in combination

with TCS was clinically significantly more effective at improving all disease-related symptoms, including
itching, disease severity, and also significantly improving HRQoL compared to TCS alone during 16 weeks
of treatment. The treatment effect of dupilumab was likely maintained, though conclusions of long-term
efficacy and safety are limited by the number of patients with long-term data at this time and the lack of
long-term comparative evidence. No direct or indirect evidence was available on comparative effectiveness
of dupilumab versus any alternative therapies including systemic therapies (such as cyclosporine,
methotrexate, azathioprine, mycophenolate mofetil), and the ongoing observational study could not fill the
evidence gaps of dupilumab treatment efficacy and safety versus other drugs for atopic dermatitis. The
indication for dupilumab notes that the drug would be for patients in whom topical prescription therapies
are not advisable; however, whether such patients were enrolled and the efficacy of dupilumab in this patient
population were unclear. Finally, the Health Canada—approved indication for dupilumab is for the treatment
of patients aged 6 months and older with moderate-to-severe atopic dermatitis, though there is no evidence
available for patients with moderate atopic dermatitis who are aged 6 years to 12 years, and the magnitude
of treatment effect of dupilumab in this patient population is unknown due to lack of data.
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Abbreviations

AD atopic dermatitis

BIA budget impact analysis

BSC best supportive care

EASI Eczema Area and Severity Index
EASI-75 75% reduction in Eczema Area and Severity Index score
HRQoL health-related quality of life

ICER incremental cost-effectiveness ratio
LY life-year

NIHB Non-Insured Health Benefits

OoDB Ontario Drug Benefit

QALY quality-adjusted life-year

TCI topical calcineurin inhibitor

TCS topical corticosteroid

WTP willingness to pay
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Executive Summary
The executive summary comprises 2 tables (Table 1 and Table 2) and a conclusion.

Table 1: Submitted for Review

Item

Description

Drug product

Dupilumab (Dupixent), solution for subcutaneous injection (200 mg per 1.14 mL prefilled syringe
[175 mg/mL]; 300 mg per 2 mL prefilled syringe [150 mg/mL])

Submitted price

Dupilumab, 200 mg, 300 mg: $978.70 per prefilled syringe

Indication

For the treatment of patients aged 6 months and older with moderate-to-severe AD whose disease
is not adequately controlled with topical prescription therapies or when those therapies are not
advisable. Dupilumab can be used with or without topical corticosteroids.

Health Canada approval
status

NOC

Health Canada review
pathway

Standard review

NOC date

April 18,2023

Reimbursement request

For the treatment of patients aged 6 months to < 12 years with moderate-to-severe AD whose
disease is not adequately controlled with topical prescription therapies or when those therapies
are not advisable.

Sponsor

sanofi-aventis Canada Inc.

Submission history

Previously reviewed: Yes

Indication: For the treatment of patients aged 12 years and older with moderate-to-severe

AD whose disease is not adequately controlled with topical prescription therapies or when
those therapies are not advisable and/or who are refractory to or ineligible for systemic
immunosuppressant therapies (i.e., due to contraindications, intolerance, or need for long-term
treatment).

Recommendation date: April 22, 2020
Recommendation: Reimburse with clinical criteria and/or conditions

Indication: Adult patients with moderate-to-severe AD whose disease is not adequately controlled
with topical prescription therapies or when those therapies are not advisable.

Recommendation date: June 27, 2018
Recommendation: Do not reimburse

Indication: Add-on maintenance treatment in patients aged 12 years and older with severe asthma
with a type 2 or eosinophilic phenotype or oral corticosteroid-dependent asthma.

Recommendation date: June 8, 2021
Recommendation: Reimburse with clinical criteria and/or conditions

Indication: Add-on maintenance treatment in patients aged 6 years and older with severe asthma
with a type 2 or eosinophilic phenotype or oral corticosteroid-dependent asthma.

Recommendation date: January 20, 2023
Recommendation: Reimburse with clinical criteria and/or conditions

AD = atopic dermatitis; NOC = Notice of Compliance.

Dupilumab (Dupixent)

108




CADTH Reimbursement Review

Table 2: Summary of Economic Evaluation

Component

Type of economic evaluation

Description
Cost-utility analysis
Decision tree and Markov model hybrid

Target population

Patients aged 6 months to < 12 years with moderate-to-severe AD whose disease is not
adequately controlled with topical prescription therapies or when those therapies are not
advisable

Treatment

Dupilumab plus BSC (topical corticosteroids and topical calcineurin inhibitors)

Comparator

BSC

Perspective

Canadian publicly funded health care payer

Outcome

QALYs, LYs

Time horizon

Lifetime (100 years)

Key data source

LIBERTY AD PRESCHOOL, LIBERTY AD PEDS clinical trials

Submitted results

ICER = $47,298 per QALY gained (incremental costs: $88,539; incremental QALYs: 1.87)

Key limitations

* The majority of clinical inputs used to inform the sponsor’s model, including the efficacy of
dupilumab beyond 16 weeks of treatment, were derived from studies involving adults. The
incremental QALYs predicted with the use of dupilumab plus BSC compared to BSC alone are
highly uncertain owing to the use of primarily adult data to inform the model.

* The comparative efficacy and safety of dupilumab plus BSC vs. BSC alone beyond 16 weeks is
highly uncertain owing to a lack of comparative clinical data for the reimbursement population.

¢ The efficacy of dupilumab among some subgroups is uncertain. Effectiveness of dupilumab
plus BSC among patients aged 6 to < 12 years was informed by the LIBERTY AD PEDS trial,
which enrolled patients with severe AD, and the sponsor assumed that the treatment response
would be equivalent among those with moderate AD. It is unclear whether patients for whom
topical therapies are not advisable are reflected in the sponsor’'s pharmacoeconomic analysis,
owing to uncertainty in the clinical population.

e Systemic therapies (such as cyclosporine, methotrexate, azathioprine, mycophenolate mofetil)
were not included as comparators, which was deemed inappropriate based on their use in
clinical practice for the reimbursement population.

* The sponsor incorporated treatment-specific utility values in their model, and patients who
responded to dupilumab were assumed to have higher utility than patients who responded to
BSC alone.

e Utility estimates were derived from adults and may not reflect the preferences of pediatric
patients. Additionally, the use of utility values from multiple sources and the programming of
the sponsor’s model biased the analysis in favour of dupilumab.

* The savings in health care costs predicted by the sponsor with the use of dupilumab plus BSC
vs. BSC alone are highly uncertain and are not supported by robust data.

CADTH reanalysis results

* In the CADTH base case, CADTH adopted alternative estimates of the durability of treatment
response with BSC, health state utility values from a single study and specific to response
status, and alternate estimates for costs related to health care resource use. CADTH was
unable to address the lack of comparative clinical efficacy data for the reimbursement
population beyond 16 weeks or the omission of systemic treatments as comparators.

e Results of the CADTH base case suggest that dupilumab plus BSC is more costly (incremental
costs: $118,787) and more effective (incremental QALYs: 0.91) than BSC alone, resulting in an
ICER of $130,945 per QALY gained. A price reduction of 54% for dupilumab would be required
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Component Description

for dupilumab plus BSC to be cost-effective compared to BSC alone at a willingness-to-pay
threshold of $50,000 per QALY gained.

¢ |n the absence of long-term comparative clinical evidence for the reimbursement population,
the CADTH reanalysis may overestimate the incremental benefits associated with dupilumab
plus BSC relative to BSC alone. Further price reductions may therefore be required.

AD = atopic dermatitis; BSC = best supportive care; ICER = incremental cost-effectiveness ratio; LY = life-year; QALY = quality-adjusted life-year; vs. = versus.

Conclusions

Based on data from the submitted pivotal trials for the reimbursement population, dupilumab plus topical
corticosteroids (TCSs) is more effective than TCSs alone at reducing disease-related symptoms and
improving health-related quality of life (HRQoL) in patients aged 6 months to younger than 12 years with
moderate-to-severe atopic dermatitis (AD) after 16 weeks of treatment. As noted in the CADTH clinical
review, evidence from a single-arm extension study suggests that the effect of dupilumab may be maintained
beyond 16 weeks; however, the magnitude of any long-term comparative effects relative to best supportive
care (BSC) alone is highly uncertain owing to a lack of comparative data beyond 16 weeks. CADTH
additionally notes that, for patients aged 6 to younger than 12 years with moderate AD, the magnitude of
any treatment benefit between dupilumab plus BSC versus BSC alone is unknown due to a lack of clinical
data. As such, the cost-effectiveness of dupilumab in this subgroup, and thus for the full reimbursement
population, is highly uncertain.

CADTH undertook a reanalysis to address several limitations in the sponsor’s analysis, which included
adopting alternative estimates for the durability of BSC treatment response, health state utility values, and
costs related to health care resource use. The CADTH base case suggests that, at a willingness-to-pay (WTP)
threshold of $50,000 per quality-adjusted life-year (QALY) gained, dupilumab plus BSC is not a cost-effective
treatment option compared with BSC alone, with a 0% probability of dupilumab plus BSC being the optimal
treatment strategy at this threshold: dupilumab plus BSC compared with BSC alone is associated with

an incremental cost-effectiveness ratio (ICER) of $130,945 per QALY gained. A price reduction of 54% for
dupilumab would be required for dupilumab plus BSC to be considered cost-effective at a WTP threshold of
$50,000 per QALY gained.

The CADTH reanalysis attempted to address the identified limitations of the sponsor’s economic submission;
however, a high degree of uncertainty remains. Notably, the cost-effectiveness of dupilumab plus BSC
relative to other systemic treatments is unknown owing to a lack of comparative clinical data. CADTH notes
that, although the CADTH base case estimated a gain in QALYs with dupilumab plus BSC compared to

BSC alone (incremental: 0.91), most of this benefit (97%) was realized in the extrapolated period (i.e., after

16 weeks) based on data from adult dupilumab trials. In the absence of comparative evidence beyond 16
weeks for the reimbursement population, and for patients aged 6 years to 12 years with moderate AD, the
incremental QALYs for dupilumab plus BSC predicted in CADTH’s base case may be overestimated. Similarly,
it is highly uncertain whether the predicted savings in health care costs will be realized in clinical practice.
Additional price reductions may therefore be required.

Dupilumab (Dupixent) 110




CADTH Reimbursement Review

Stakeholder Input Relevant to the Economic Review

This section is a summary of the feedback received from the patient groups, registered clinicians, and drug
plans that participated in the CADTH review process.

Patient group input was received from Eczema Society of Canada and Canadian Skin Patient Alliance,
Eczéma Québec, and Eczema Society of Canada based on written questionnaires, surveys, interviews,
statements, and testimonials. Patients and caregivers described how AD severely impacts HRQoL, mental
health, social lives, and daily routines. Respondents reported frustration, treatment fatigue, and financial
strain from the trial-and-error approach of current treatments and expressed concerns about the safety
profile of some treatment options because of potential adverse effects with long-term use. Respondents
expressed a desire for a treatment that would be easily accessible, time efficient, and improve or eliminate
skin inflammation, flares and rashes, itch, burning sensations, and pain.

Clinician input was received from the Canadian Dermatology Association. Clinician input indicated that if
topical therapies are required for treatment, the most commonly prescribed treatments are TCSs, topical
calcineurin inhibitors (TCls), and topical phosphodiesterase type 4 inhibitors, with phototherapy and off-label
systemic agents used occasionally. Clinician input indicated that dupilumab would likely be the preferred
systemic treatment for AD in patients aged 6 months to 11 years because of the absence of other indicated
systemic treatments in this age group. Clinicians noted that dupilumab does not require laboratory testing
like other immunosuppressive medications, which reduces the monitoring required by physicians.

CADTH-participating drug plans indicated that an ideal treatment for moderate-to-severe AD would have

a proven safety record in this age group and would also be able to reduce symptoms and improve sleep,
concentration at school, and the overall quality of life for both patients and caregivers. Plans noted that
systemic therapies (e.g., methotrexate, cyclosporine, azathioprine, mycophenolate mofetil) are used off-
label for treatment of uncontrolled moderate-to-severe AD in children. It was also emphasized that a trial

of systemic immunosuppression should not be a prerequisite for dupilumab coverage in patients aged 6
months to 5 years. Additionally, drug plans expressed concern regarding the uncertainty of how to assess
patients when they become 12 years old, as patients may no longer meet the initiation criteria for dupilumab
after age 12. Lastly, drug plans expressed concern about the predicted 3-year budget impact of reimbursing
dupilumab.

Several of these concerns were addressed in the sponsor’s model:

» The sponsor’s model incorporated health states based on treatment response, defined by use of the
Eczema Area and Severity Index (EASI) score.

* HRQoL was included in the model for patients with AD. Caregiver HRQoL was included in a
scenario analysis.

» Costs associated with adverse events were included in the model; however, HRQoL impacts of
adverse events were not considered.
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CADTH was unable to address the following concerns raised from stakeholder input:

» CADTH was unable to consider the relative cost-effectiveness of dupilumab versus systemic
treatments (i.e., methotrexate, cyclosporine, azathioprine, and mycophenolate mofetil).

Economic Review

The current review is for dupilumab (Dupixent) for patients aged 6 months to younger than 12 years with
moderate-to-severe AD whose disease is not adequately controlled with topical prescription therapies or
when those therapies are not advisable.

Economic Evaluation
Summary of Sponsor’s Economic Evaluation

Overview

The sponsor submitted a cost-utility analysis of dupilumab plus BSC compared to BSC alone among patients
aged 6 months to younger than 12 years with moderate-to-severe AD whose disease is not adequately
controlled with topical prescription therapies or when those therapies are not advisable,! based on the
LIBERTY AD PRESCHOOL and LIBERTY AD PEDS trials,2® which enrolled patients aged 6 months to younger
than 12 years with moderate-to-severe and severe AD, respectively. The modelled population was aligned
with the reimbursement request, which is a subset of the Health Canada—indicated population that is
restricted to those aged 6 months to younger than 12 years.>?

Dupilumab is available as 200 mg or 300 mg single-use prefilled syringes at a submitted price of $978.70
per syringe.”* The recommended dose of dupilumab varies by age and weight. For those aged 6 months to 5
years, the recommended dosage of dupilumab is 200 mg or 300 mg initially, followed by 200 mg or 300 mg
every 4 weeks depending on the patient’'s weight.* For those aged 6 to 17 years, the recommended dosage
of dupilumab is 400 mg or 600 mg initially, followed by 200 mg or 300 mg every 2 weeks or every 4 weeks,
depending on the patient’s weight.*

In the sponsor’s model, the estimated annual cost of dupilumab was based on the monograph-recommended
age and weight dosing," with an estimated first-year cost of dupilumab of $12,723 for those aged 6 months
to younger than 6 years weighing 30 kg or less, $13,702 for patients aged 6 years to younger than 12 years
weighing less than 30 kg, and $26,425 for those aged 6 years to younger than 12 years weighing more than
30 kg." Costs of treatment in subsequent years were $12,723 for those weighing less than 30 kg and $25,446
for those weighing 30 kg or more. BSC was assumed by the sponsor to include TCS (0.1% mometasone) and
TCI (tacrolimus), with an estimated annual cost of $4,639 for responders and $11,622 for nonresponders in
the first year of treatment.”

The analysis was conducted from the perspective of the Canadian public health care payer. Costs and
clinical outcomes (life-years [LYs] and QALYs) were estimated over a lifetime time horizon of 100 years
(1-year cycle length), discounted at an annual rate of 1.5% per annum.
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Model Structure

The model structure included a short-term (1 year) phase encompassing the first year of treatment (with
16-week and 52-week response assessments) and a maintenance phase for the remainder of the lifetime
horizon. The short-term phase was based on a decision tree (Figure 1)," in which all patients start at baseline
receiving either dupilumab plus BSC or BSC alone. Response to treatment was first assessed at 16 weeks
based on whether EASI scores improved by at least 75% from baseline (EASI-75)." In the dupilumab arm,
patients who responded to treatment at 16 weeks continued to receive dupilumab until week 52, at which
time patients were assessed for sustained response. Patients who did not respond to dupilumab at 16
weeks received BSC for the remainder of the model horizon. The long-term maintenance phase (Figure 2)
consisted of a Markov model with 3 health states: maintenance treatment, BSC treatment, and death.’
Patients in the dupilumab arm who had sustained response at 52 weeks entered the Markov model in the
maintenance treatment health state, while those receiving BSC at 52 weeks entered the BSC treatment
health state. In each cycle, patients in the maintenance treatment health state could discontinue dupilumab
(based on lack of long-term efficacy, adverse events, and patient or physician preference) and transition to
the BSC treatment state or die. Patients in the BSC treatment health state remained on BSC until death.

Model Inputs

The pharmacoeconomic model was informed by inputs from the phase Ill randomized LIBERTY AD
PRESCHOOL and LIBERTY AD PEDS trials (16-week duration),?® based on the reimbursement request for
the subgroup of patients aged 6 months to younger than 12 years. The model assumed that 50% of patients
would be aged 6 months to younger than 6 years and 50% would be aged 6 years to younger than 12 years
at baseline. The sponsor assumed that patients aged 6 months to younger than 12 years entered the model
at age 4 (61.1% male) based on the LIBERTY AD PRESCHOOL trial and that patients aged 6 years to younger
than 12 years entered the model at age 8 (49.9% male) based on the LIBERTY AD PEDS trial.2®

Response to treatment at 16 weeks was informed by clinical efficacy data from the LIBERTY AD
PRESCHOOL and LIBERTY AD PEDS trials,?® based on the proportion of patients achieving at least EASI-75
from baseline.?® The sponsor assumed that patients who received rescue treatment in the trials were
nonresponders and that they would discontinue dupilumab. Treatment response at 52 weeks for those
receiving dupilumab was estimated by applying a conditional relative risk (RR) derived from the long-term
adult dupilumab CHRONOS trial, based on the proportion of 16-week responders who maintained response
at 52 weeks (RR = 0.822 for dupilumab plus BSC).5 For patients receiving BSC alone, an RR was calculated
for week 52 regardless of response status at week 16 from the adult CHRONOS trial (RR = 0.595 for BSC
alone).’ Sustained treatment response for years 2 to 5 was based on a survey of clinical experts that
estimated the probability of sustaining year 1 quality of life benefits for dupilumab plus BSC and BSC alone.
The model assumes that the estimate for year 5 carries forward for the remainder of the model time horizon.
The proportion of patients who discontinued dupilumab was assumed to be 6.3% per year and is applied to
patients in the maintenance phase of treatment, based on data from the adult SOLO trials.®
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The sponsor assumed that treatment did not affect mortality risk. All-cause age- and sex-specific mortality
from the National Life Tables for Canada was modelled annually and were weighted by the cohort’s
proportion of males and females.”

Utilities in the sponsor’s model were assumed to vary by age group (< 18 years, = 18 years), by treatment
received (dupilumab plus BSC, BSC alone), and by treatment response (responder, nonresponder). Utility
values were derived by the sponsor using a mixed-model regression approach using 3-Level EQ-5D data (with
UK tariffs) from the SOLO and CHRONOS dupilumab trials, both of which enrolled patients aged 18 years

and older.™% In the model, the sponsor used utilities derived from the CHRONOS trial to inform utilities for
patients aged 6 months to younger than 12 years® and utilities derived from a subgroup of patients aged 18
years to 25 years from the SOLO trial to inform utilities for patients aged 18 years and older.®

Costs included in the model were dupilumab acquisition costs, medication costs associated with treating
AD flares, training costs associated with subcutaneous administration, health care resource costs (including
background medication use), adverse events costs, and monitoring costs. Drug acquisition costs for
dupilumab were based on the sponsor’s submitted price,’ adjusted by patient age and weight. Patient weight
was estimated by the sponsor using a distribution of patient weights derived from the 2017 Health Survey
for England.® Acquisition costs for BSC (i.e., TCSs and TClIs) and for drugs used to treat flare-ups (i.e., TCSs,
systemic steroids, or immunosuppressants) were obtained from the Ontario Drug Benefit (OBD) formulary.
The cost per flare-up derived by the sponsor (dupilumab plus BSC: $3.65; BSC alone: $21.24) incorporated
the proportion of patients from the adult CHRONOS trial who required at least 1 rescue medication from
each treatment class for those receiving dupilumab plus BSC or BSC alone.™® A one-time cost of training

for subcutaneous injection was applied for patients receiving dupilumab, based on the Ontario Nurses'
Association Collective Agreement.’® Health care resource use was assumed by the sponsor to vary by
response status (responder versus nonresponder) and by treatment received (dupilumab plus BSC, BSC
alone), and included primary care visits, dermatologist visits, emergency room visits, hospitalizations, full
blood counts, dermatology nurse visits, and the cost of BSC, with the frequency of use estimated by clinical
expert input.” Costs of adverse events were included for allergic conjunctivitis, infectious conjunctivitis, oral
herpes, skin infection, and injection site reaction.’ All health care resource use cost estimates were sourced
from the Ontario Schedule of Benefits, Ontario Case Costing Initiative, and the Ontario Schedule of Benefits
for Laboratory Services.®"13

Summary of Sponsor’s Economic Evaluation Results

All analyses were run probabilistically (5,000 iterations for the base case and 1,000 iterations for scenario
analyses). The deterministic and probabilistic results were similar. The probabilistic findings are presented
in the following section. Additional results from the sponsor’s submitted economic evaluation base case are
presented in Appendix 3.

Base-Case Results
In the sponsor’s base-case analysis, dupilumab plus BSC was associated with an estimated cost of $514,738
and 28.59 QALYs over the 100-year horizon, resulting in an ICER of $47,298 per QALY gained (incremental
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costs: $88,539; incremental QALYs: 1.87) compared to BSC alone (Table 3). In the sponsor’s analysis,
dupilumab plus BSC had a 57% probability of being cost-effective at a WTP threshold of $50,000.

Results were driven by the drug acquisition costs of dupilumab (incremental drug acquisition costs:
$141,810), predicted gain in QALYs (incremental: 1.87), and savings in health care resource use (incremental:
-$53,420). The sponsor’'s model estimated that approximately 1% of the incremental benefits were accrued
during the 16-week trial period of assessment.

Table 3: Summary of the Sponsor’s Economic Evaluation Results

Total costs (8) Incremental costs ($) Total QALYs Incremental QALYs ICER vs. BSC ($/QALY)
BSC 426,200 Reference 26.71 Reference Reference
Dupilumab 514,738 88,539 28.59 1.87 47,298
plus BSC

BSC = best supportive care; ICER = incremental cost-effectiveness ratio; QALY = quality-adjusted life-year; vs. = versus.

Note: The submitted analysis is based on the publicly available prices of all treatments including comparator treatments. BSC was assumed by the sponsor to comprise
topical corticosteroids (0.1% mometasone) and topical calcineurin inhibitors (tacrolimus).

Source: Sponsor’s pharmacoeconomic submission.’

Sensitivity and Scenario Analysis Results

The sponsor provided several scenario analyses, including adopting weight distributions from the pivotal
trials, applying alternate utility values, adopting alternate resource use assumptions, assessing specific age
groups (e.g., 6 months to < 6 years; 6 years to < 12 years), including caregiver utilities, and adopting a shorter
time horizon (10 years, 20 years). The ICER for dupilumab plus BSC compared to BSC alone was between
$31,027 and $63,119 across all scenarios.

CADTH Appraisal of the Sponsor’s Economic Evaluation
CADTH identified several key limitations to the sponsor’s analysis that have notable implications on the
economic analysis.

» The majority of inputs in the pharmacoeconomic model were derived from adults. Dupilumab is
indicated for use in patients aged 6 months and older, with reimbursement requested for patients
aged 6 months to 12 years.* While the sponsor submitted 2 pivotal trials (LIBERTY AD PEDS and
LIBERTY AD PRESCHOOL) pertaining to patients in the requested reimbursement population, the
majority of inputs in the pharmacoeconomic model were informed by data from adult dupilumab
trials, with the exception of initial response to treatment at 16 weeks. That is, treatment response
in the economic model at 16 weeks was informed by EASI-75 observations from the LIBERTY AD
PEDS and LIBERTY AD PRESCHOOL trials, while all efficacy inputs beyond 16 weeks were informed
by data from studies involving adults (52-week response: CHRONOS trial; probability of treatment
discontinuation: SOLO trial; flare medication use: CHRONOS trial; background medication costs:
CAFE trial; health state utility values: SOLO and CHRONOS trials) or expert opinion. CADTH notes
that approximately 1% of incremental QALYs predicted by the sponsor’s model to be gained with
dupilumab plus BSC compared to BSC alone are accrued during the 16-week trial period; as such,
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approximately 99% of the predicted QALYs gained with dupilumab are predicated on the assumption
that treatment response in adults is equal among children aged 6 months to 12 years. This
assumption was not justified by the sponsor, and expert input received by CADTH for this review
noted that the natural history of AD differs between children and adults.

> The incremental QALYs predicted by the sponsor’s model with the use of dupilumab plus BSC
compared to BSC alone are highly uncertain owing to the use of primarily adult data to inform the
model. CADTH was unable to address this limitation owing to a lack of comparative efficacy data
for the reimbursement population beyond 16 weeks.

Durability of treatment response is highly uncertain. The sponsor’s model included treatment-
specific assumptions based on expert opinion to incorporate the durability of treatment response for
dupilumab plus BSC and BSC alone. Notably, the sponsor assumed that utility gains for responders
to dupilumab plus BSC would remain relatively stable over time (year 2: 98%; year 3: 95%; year 4:
93%; year 5+: 92%), whereas the gains in utility experienced by responders to BSC were assumed to
diminish rapidly, such that by year 4 all BSC responders would return to their baseline utility (year 2:
37.0%; year 3: 37%; year 4+: 0%). Owing to the lack of comparative efficacy data beyond 16 weeks
for the reimbursement population (as noted previously), the magnitude of any differences over time
is highly uncertain. CADTH notes that the sponsor’s single-arm, long-term extension study (Study
1434) may provide additional information about the long-term durability of the treatment effect of
dupilumab; however, as noted in the CADTH clinical review, Study 1434 is ongoing and limited data
are currently available beyond 16 weeks. CADTH additionally notes that clinical expert input obtained
by CADTH for this review suggests that, for patients who experience a treatment response, the
effect of treatment on HRQoL is expected to remain stable, regardless of treatment received. Further,
expert input indicated that it was unlikely that patients who continue to respond to BSC (i.e., maintain
EASI-75) would lose all HRQoL benefit from treatment by year 4. Expert input noted that the number
of patients expected to respond to BSC over time would generally remain stable based on expected
natural history of AD.'#16

o In the CADTH base case, CADTH adopted alternate assumptions about the durability of BSC
treatment effect. CADTH maintained the sponsor’s assumptions regarding the durability of
dupilumab effect but notes that the relative magnitude of any difference in the waning of
treatment effect between dupilumab plus BSC and BSC alone is highly uncertain owing to a lack
of clinical data.

The efficacy of dupilumab among some subgroups is uncertain. The requested reimbursement
population includes patients with moderate-to-severe AD for whom the disease is not adequately
controlled with topical prescription therapies or for whom these therapies are not advisable. In the
sponsor’s model, treatment response at 16 weeks for patients aged 6 to younger than 12 years was
informed by data from the LIBERTY AD PEDS trial, which enrolled patients with severe AD, and the
sponsor assumed that the treatment response would be equivalent among those with moderate
AD. As noted in the CADTH clinical review, patients with severe disease may have a higher ceiling
for improvement on continuous efficacy outcomes, such as EASI. CADTH additionally notes

Dupilumab (Dupixent) 16




CADTH Reimbursement Review

that patients for whom topical therapies are not advisable may not be reflected in the sponsor’s
pharmacoeconomic analysis. As noted in the CADTH clinical review, it is unclear whether such
patients were enrolled in the LIBERTY AD PEDS and the LIBERTY AD PRESCHOOL trials and the
efficacy of dupilumab in this patient population. However, clinical expert input received by CADTH
suggests that this subgroup may comprise a small proportion of the indicated population.

o CADTH was unable to address this limitation owing to a lack of clinical data.

Comparative effectiveness of dupilumab to other relevant comparators is unknown. In the sponsor’s
model, dupilumab plus BSC was compared to BSC alone. Clinical expert input obtained by CADTH, as
well as the results of a survey submitted by the sponsor,’ indicate that additional treatments may be
used for pediatric patients with moderate-to-severe AD that has not responded to topical therapies,
including cyclosporine, methotrexate, azathioprine, and mycophenolate mofetil. The sponsor
justified the omission of these drugs from their analysis because of “known serious side effects.
However, the results of the sponsor’s survey of 15 clinicians in Canada suggest that systemic
therapies are used in up to 16% of patients aged 6 months to younger than 12 years.” Similarly, the
sponsor’s ongoing PEDISTAD study, which enrolled patients aged younger than 12 years (including
103 patients from Canada), suggests that up to approximately 10% of patients receive systemic
treatments including cyclosporine, methotrexate, and mycophenolate.’ As noted in the CADTH
clinical review, there is no direct evidence comparing dupilumab to other systemic treatments, and
an indirect treatment comparison was deemed to not be feasible by the sponsor. As such, the clinical
effectiveness, and hence the cost-effectiveness, of dupilumab relative to other systemic treatments
is unknown.

”

o CADTH was unable to address this limitation owing to the lack of comparative clinical efficacy
data for dupilumab versus other drugs used in this population.

Inappropriate use of treatment-dependent utilities. The sponsor incorporated treatment-specific
utility values for dupilumab plus BSC and BSC alone. As per CADTH Guidelines for Economic
Evaluations, utilities should reflect the health states within the model and should not be specific to
treatment.™ The sponsor did not provide justification to support the use of treatment-specific utility
values. CADTH notes that the utility values adopted by the sponsor for dupilumab responders were
higher than those for BSC responders for all age groups, which was deemed to lack face validity
according to clinical expert input obtained by CADTH. That is, expert input indicated that all patients
who achieved EASI-75 would be expected to have similar HRQoL regardless of treatment received.

> Inthe CADTH base case, all treatments were assumed to have the same utility value for a given
health state.

Utility estimates lack face validity. CADTH noted several issues related to the face validity of the
health state utility values incorporated in the sponsor’s model. First, the utility values were derived
from 3-Level EQ-5D observations from the CHRONOS trial (mean age 41 years) and a subgroup of the
SOLO trial (aged 18 years to 25 years). Although the use of the 3-Level EQ-5D aligns with CADTH'’s
recommendations to use a generic preference-based instrument, it is highly uncertain whether the
domains included in EQ-5D would be relevant to the reimbursement population (i.e., patients aged 6
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months to younger than 12 years). For example, the EQ-5D “self-care” domain is unlikely to be relevant
to children at the lower end of the reimbursement age range (i.e., 6 months). It would have been more
appropriate for the sponsor to assess HRQoL for the reimbursement population, for example, in the
LIBERTY AD PEDS and LIBERTY AD PRESCHOOL trials using an instrument intended for use among
pediatric patients.

Second, the sponsor included utility values estimated from different sources for patients aged older
or younger than 18 years (< 18 years: CHRONOS trial; = 18 years: SOLO trial subgroup 18 years to
25 years), which resulted in dupilumab responders receiving a utility benefit at age 18 and BSC
responders receiving a utility decrement at age 18. No justification was provided by the sponsor

for the use of utilities derived from different populations, and there is no methodological or clinical
justification to support a treatment-specific change in utility at age 18.

Third, the sponsor’s model was programmed in such a way that nonresponders reverted to the
baseline utility value (0.59) instead of being assigned the nonresponder utility value (e.g., 0.71 for
BSC responders aged 6 months to < 12 years). Clinical expert input obtained by CADTH suggests that
all patients who receive treatment are likely to experience an improvement, regardless of whether
EASI-75 is achieved. That is, patients classified as nonresponders in the sponsor’s model may still
experience a treatment response (e.g., if they experienced a 50% improvement in EASI score) and a
corresponding increase in utility.

o CADTH was unable to address the use of adult data to inform utilities for the pediatric
reimbursement population. In the CADTH base case, all utilities were adopted from the
adult SOLO trial population, and CADTH assumed that nonresponders to would receive the
nonresponder utility value instead of reverting to baseline.

Impact of dupilumab on health care resource use is highly uncertain: The sponsor’s model predicts
cost savings in terms of medical costs (i.e., health care resource use, background medication

use) with dupilumab plus BSC compared to BSC alone (incremental: —$53,420), based on expert
opinion about medical care for responders and nonresponders. In the model, the sponsor adopted

a micro-level costing approach, using clinical expert opinion to inform the annual number of each
resource used by responders and nonresponders. Clinical expert input received by CADTH for this
review suggests that several response-specific frequencies do not align with clinical practice in
Canada and that the sponsor’'s model likely overestimates annual costs for nonresponders. For
example, nonresponders were assumed to require 4 additional emergency room visits, 6 additional
dermatologist visits, and approximately 5 to 6 additional primary care visits compared to responders
in any 1 given year of treatment. Clinical expert input noted that the combination of this frequency
of additional resource use did not meet face validity. Further, although clinical experts agreed that it
is reasonable to assume that nonresponders will incur more background BSC medication costs, the
sponsor’s calculation of background medication cost was based on data from the adult LIBERTY AD
CAFE trial and likely overestimated the amount of TCS required for a pediatric population based on a
small surface area, thus overestimating drug acquisition costs.
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> Inthe CADTH base case, CADTH applied alternative estimates of annual health care costs
incurred by patients with AD, using the sponsor-provided macro-level costing option to do
so. CADTH notes that the derivation of these values was not transparently described by the
sponsor but were similarly adopted by CADTH in a previous review of dupilumab.™ Owing to a
lack of health care resource utilization data for the reimbursement population, there remains
considerable uncertainty in the true annual cost of resource utilization in the reimbursement
population.

» Poor modelling practices were employed: The sponsor's model was poorly organized, with
parameters repeated across multiple sheets. In many instances, the user-facing cells in the input
sheets did not affect calculations in the model. For example, the derivation of health state utility
values was spread across 15 individual sheets, and altering values on the user-facing sheets did not
affect the values being used in the Markov trace calculations. Finally, the sponsor’'s submitted model
included numerous IFERROR statements, which led to situations in which the parameter value was
over-written with an alternative value without alerting the user to the automatized overwriting. The
systematic use of IFERROR statements, as well as inputs repeated across multiple sheets, makes
thorough auditing of the sponsor's model impractical.

o CADTH was unable to address these limitations and notes that a thorough validation of the
sponsor’s model was not possible.

Additionally, the following key assumptions were made by the sponsor and have been appraised by CADTH
(Table 4).

Table 4: Key Assumptions of the Submitted Economic Evaluation (Not Noted as
Limitations to the Submission)

Sponsor’s key assumption CADTH comment

Patients enrolled in the LIBERTY AD PEDS and LIBERTY AD Uncertain. Clinical expert input obtained by CADTH noted
PRESCHOOL trials were assumed to be representative of that the pivotal trial participant characteristics were generally
patients in Canada who would be eligible for dupilumab. representative of patients seen in clinical practice; however,

the trials enrolled patients with a higher EASI score than that
of patients who may be considered for dupilumab in clinical
practice. The score cut-offs for IGA and EASI-75 in the pivotal
trials are therefore not reflective of all child and pediatric
patients with moderate and severe AD.

Efficacy (modelled as change in EASI score and utility weights) | Likely reasonable. Clinical expert input obtained by CADTH

was assumed to occur at 8 weeks (halfway through the initial noted that response is expected to occur shortly after treatment
clinical assessment period of 16 weeks). initiation.
No utility impacts associated with adverse events. Uncertain. The sponsor’s model included costs related to the

treatment of allergic conjunctivitis, infectious conjunctivitis, oral
herpes, skin infection, and injection site reaction; however, no
health-related quality of life impacts were included.
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CADTH comment

Sponsor’s key assumption

The distributions of patient weight by age were based on a 2017
National Health Service Health Survey for England and assumed
to apply to pediatric patients with moderate-to-severe AD in
Canada.

Reasonable. Clinical expert input obtained by CADTH noted

the weight of pediatric patients with moderate-to-severe AD is
expected to be similar to that of the general population and that
the weight distribution of pediatric patients in Canada should be
comparable to that of the UK.

Adherence was assumed to be 100% for all scheduled doses of
dupilumab.

Uncertain. Clinical expert input obtained by CADTH suggests
that adherence to dupilumab may be affected by needle
aversion in the reimbursement population. Expert input also
suggests that adherence may be less than 100% with topical
treatments (i.e., BSC) in clinical practice.

Patients receiving rescue treatment were assumed to be
nonresponders.

Likely reasonable. Efficacy in the model was based on an
analysis that classified patients who received rescue treatment
as nonresponders. Clinical expert input received by CADTH
indicated that patients requiring rescue therapy would not

be defined as nonresponders in clinical practice; however,

the impact of this assumption on the cost-effectiveness of
dupilumab plus BSC vs. BSC alone is likely minimal given that
the proportion of patients who achieved EASI-75 was similar
across analysis methods.

AD = atopic dermatitis; BSC = best supportive care; EASI = Eczema Area and Severity Index; EASI-75 = 75% reduction in Eczema Area and Severity Index; IGA = Investigator's

Global Assessment.

CADTH Reanalyses of the Economic Evaluation

Base-Case Results

CADTH undertook reanalyses that addressed key limitations within the submitted economic model, as
summarized in Table 5. The CADTH base case was derived by making changes in model parameter values
and assumptions, in consultation with clinical experts. CADTH was unable to address the other limitations of
the model, including the lack of clinical data for the reimbursement population beyond 16 weeks.

Table 5: CADTH Revisions to the Submitted Economic Evaluation

Stepped analysis

Sponsor’s value or assumption

CADTH value or assumption

Corrections to sponsor’s base

None -

Changes to derive the CADTH base case

1. Durability of response beyond
the trial duration

® Year2=37%
® Year3=9%
® Year4=0%
® Year 5+ =0%

Proportion of BSC responders who
maintained HRQoL benefit:

Proportion of BSC responders who
maintained HRQoL benefit:

® Year2=37%
® Year3=37%
® Year4=37%
® Year 5+ =37%

2. Treatment-specific utility

values

Treatment-specific utility values were applied,
such that responders and nonresponders to
dupilumab received higher utility values

Utility values were assigned based on health
status (i.e., responder, nonresponder),
regardless of treatment received
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Sponsor’s value or assumption

than responders and nonresponders to BSC,
respectively
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CADTH value or assumption

3. Utility estimates lacked face
validity

e Utility weights were derived from different
sources for patients aged < 18 years
(CHRONOS trial) and = 18 years (SOLO trial
18 year to 25 year subgroup)

¢ Nonresponders were assumed to return to
baseline utility

e Utility weights for all patients were derived
from the SOLO trial (full population), using
the sponsor-provided option to do so

* Nonresponders were assumed to receive
the nonresponder utility value provided by
the sponsor

4. Resource utilization and costs

Expert-elicited estimates of health care
resource use® by response status

Annual cost estimates by response status:
* $173.19 for all responders
* $4,193.49 for all nonresponders

CADTH base case

Reanalysis 1+2+3+4

BSC = best supportive care; HRQoL = health-related quality of life.

2Includes background medication use and health care resources (i.e., primary care visit, dermatologist visit, emergency room visit, hospitalization, full blood count,

dermatology nurse visit).

CADTH undertook a stepped analysis, incorporating each change proposed in Table 5 to the sponsor’s base
case to highlight the impact of each change (Table 6; disaggregated results are presented in Appendix 4:
Table 12). All CADTH probabilistic reanalyses were based on 5,000 iterations.

Results from the CADTH base case suggest that dupilumab plus BSC was associated with higher costs
(incremental: $118,787) and higher QALYs (0.91) compared with BSC alone over a lifetime time horizon,
resulting in an ICER of $130,945 per QALY gained. In the CADTH base case, dupilumab plus BSC had a 0%
probability of being cost-effective at a WTP threshold of $50,000 per QALY.

In the CADTH base case, results were driven by the drug acquisition costs of dupilumab (incremental:
$141,775) (Table 12), as well as an incremental gain of 0.91 QALYs with dupilumab plus BSC. Consistent
with the sponsor’s submission, the CADTH base case predicts that nearly all of the incremental QALYs (97%)
gained with dupilumab are accrued after the trial period. As noted in the CADTH Appraisal of the Sponsor’s
Economic Evaluation, all efficacy data used to inform the post-trial period in the model is based on adult
populations. The CADTH base case predicts a savings in “other medical costs” (i.e., health care resource and
background medication use) which has not been shown in clinical trials. Thus, it is possible that the CADTH
base case may not fully reflect the true impact (i.e., benefits and costs) associated with the use of dupilumab
in the reimbursement population (i.e., patients aged 6 months to < 12 years).

Table 6: Summary of the Stepped Analysis of the CADTH Reanalysis Results

Stepped analysis?

Total costs ($)

Total QALYs ICER ($/QALY)

Sponsor’s base case BSC 426,527 26.73 Reference
Dupilumab plus BSC 508,619 28.48 46,793
CADTH reanalysis 1 — BSC 414,608 29.07 Reference
durability of BSC response
Dupilumab plus BSC 498,264 30.55 56,244
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Stepped analysis® Total costs ($) Total QALYs ICER ($/QALY)
CADTH reanalysis 2 — BSC 426,527 26.76 Reference
utilities based on response
status

Dupilumab plus BSC 508,619 28.51 46,904
CADTH reanalysis 3 — BSC 426,527 29.04 Reference
utilities (face validity)

Dupilumab plus BSC 508,619 30.34 63,313
CADTH reanalysis 4 — BSC 193,257 26.73 Reference
resource utilization

Dupilumab plus BSC 304,161 28.48 63,217
CADTH base case BSC 186,162 32.89 Reference
(reanalysis 1+2+3 +4)

Dupilumab plus BSC 297,870 33.75 130,253
CADTH base case BSC 186,139 32.88 Reference
(reanalysis 1+2 +3 +4) —
probabilistic

Dupilumab plus BSC 304,925 33.79 130,945

BSC = best supportive care; ICER = incremental cost-effectiveness ratio; QALY = quality-adjusted life-year.
Note: CADTH reanalyses are based on publicly available prices of comparator treatments and do not reflect confidential, negotiated prices.
aDeterministic analysis, unless otherwise stated. The probabilistic and deterministic results of the sponsor’s base case were similar.

Scenario Analysis Results

CADTH undertook price reduction analyses based on the sponsor’s results and CADTH’s base case. The
CADTH base case suggested that a 54% price reduction for dupilumab would be required to achieve cost-
effectiveness of dupilumab plus BSC relative to BSC alone at a $50,000 per QALY threshold (Table 9).

Table 7: CADTH Price Reduction Analyses

Analysis ICERs for dupilumab plus BSC vs. BSC alone ($/QALY)

Price reduction Sponsor base case CADTH reanalysis
No price reduction 47,298 130,945

10% 40,086 115,891

20% 32,874 100,837

30% 25,661 85,783

40% 18,449 70,729

50% 11,237 55,675

60% 4,025 40,621

BSC = best supportive care; ICER = incremental cost-effectiveness ratio; QALY = quality-adjusted life-year; vs. = versus.

CADTH undertook scenario analyses to explore the impact of alternative assumptions on the cost-
effectiveness of dupilumab, which are outlined as follows.
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1. The sponsor’s micro-level costing approach for health care resource utilization and background
medication use was adopted.

2. The sponsor’'s micro-level costing estimates of health care resource utilization were adopted,
assuming no difference in resource and background medication use between responders and
nonresponders, owing to a lack of clinical evidence.

The results of these analyses are presented in Appendix 4 (Table 13). The scenarios involving alternative
assumptions about health care resource utilization resulted in ICERs ranging from $99,140 to $156,634,
highlighting the impact of uncertainty in estimates for health care resource use.

Issues for Consideration
 Dupilumab has been previously reviewed by CADTH for the treatment of patients aged 12 years
and older with moderate-to-severe AD whose disease is not adequately controlled with topical
prescription therapies or when those therapies are not advisable. The CADTH Canadian Drug Expert
Committee recommended that dupilumab be reimbursed with clinical criteria and/or conditions,
including a reduction in price.?

« Tralokinumab is currently under review by CADTH for the treatment of moderate-to-severe AD in
patients aged 12 years and older whose disease is not adequately controlled with topical prescription
therapies or when those therapies are not advisable, and clinical studies of tralokinumab in children
younger than 12 years are currently ongoing.?! Clinical expert input indicated that the other biologic
treatments currently indicated for adult patients are expected to be trialled in pediatric populations.
The cost-effectiveness of dupilumab versus other biologic treatments for moderate or severe AD in
the reimbursement population is unknown.

Overall Conclusions

Based on data from the submitted pivotal trials for the reimbursement population, dupilumab plus TCS is
more effective than TCS alone at reducing disease-related symptoms and improving HRQoL in patients aged
6 months to younger than 12 years with moderate-to-severe AD after 16 weeks of treatment. As noted in the
CADTH clinical review, evidence from a single-arm extension study suggests that the effect of dupilumab
may be maintained beyond 16 weeks; however, the magnitude of any long-term comparative effects relative
to BSC alone is highly uncertain owing to a lack of comparative data beyond 16 weeks. CADTH additionally
notes that, for patients aged 6 to younger than 12 years with moderate AD, the magnitude of any treatment
benefit between dupilumab plus BSC versus BSC alone is unknown due to a lack of clinical data and as such,
the cost-effectiveness of dupilumab in this subgroup, and for the full reimbursement population, is highly
uncertain.

The sponsor submitted an economic analysis comparing the cost-effectiveness of dupilumab plus BSC
versus BSC alone, based on the proportion of patients achieving EASI-75 at week 16 in the LIBERTY AD PEDS
and LIBERTY AD PRESCHOOL trials. To inform efficacy inputs beyond 16 weeks, the sponsor adopted data
from adult dupilumab trials, implicitly assuming that treatment response to dupilumab among pediatric
patients will be equivalent to that observed among adults. CADTH was unable to explore the validity of this
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assumption owing to the lack of comparative clinical data for the reimbursement population beyond the
16-week pivotal trials. CADTH identified additional limitations with the sponsor’s economic submission,
including those related to the durability of BSC treatment response, omission of relevant comparators, health
state utility values, and health care resource use.

CADTH undertook a reanalysis to address several limitations in the sponsor’s analysis, which included
adopting alternative estimates for the durability of BSC treatment response, health state utility values, and
costs related to health care resource use. The CADTH base case suggests that, at a WTP threshold of
$50,000 per QALY gained, dupilumab plus BSC is not a cost-effective treatment option compared with BSC
alone, with a 0% probability of dupilumab plus BSC being the optimal treatment strategy at this threshold;
dupilumab plus BSC compared with BSC alone is associated with an ICER of $130,945 per QALY gained.

A price reduction of 54% for dupilumab would be required for dupilumab plus BSC to be considered cost-
effective at a WTP threshold of $50,000 per QALY gained.

The CADTH reanalysis attempted to address the identified limitations of the sponsor’'s economic submission;
however, a high degree of uncertainty remains. Notably, the cost-effectiveness of dupilumab plus BSC
relative to other systemic treatments is unknown owing to a lack of comparative clinical data. CADTH notes
that, although the CADTH base case estimated a gain in QALYs with dupilumab plus BSC compared to

BSC alone (incremental: 0.91), most of this benefit (97%) was realized in the extrapolated period (i.e., after
16 weeks) based on data from adult dupilumab trials. In the absence of comparative evidence beyond 16
weeks for the reimbursement population, and for patients aged 6 years to 12 years with moderate AD, the
incremental QALYs for dupilumab plus BSC predicted in CADTH’s base case may be overestimated. Similarly,
it is highly uncertain whether the predicted savings in health care costs will be realized in clinical practice.
Additional price reductions may therefore be required.
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The comparators presented in the following table have been deemed to be appropriate based on feedback
from clinical experts. Comparators may be recommended (appropriate) practice or actual practice. Existing
Product Listing Agreements are not reflected in the table and as such, the table may not represent the actual
costs to public drug plans.

Table 8: CADTH Cost Comparison Table for Systemic Treatments for Atopic Dermatitis

Recommended
Treatment Strength Form Price (8) dosage Cost per day (S) Annual cost ($)
Dupilumab 300 mg/2 mL Prefilled | 978.7000% | For patients 6 6 months to 5 years: | 6 months to 5 years:
(Dupixent) 200 mg/1.14 | syringe months to Syears: | 34.86b 12,723°
mL 200 mg or 300 mg 1 . 1 .
initially, followed by | O ' 11 years: Sto 11 years:
200 mg or 300 mg Year 1: 72.40 Year 1: 26,425
every 4 weeks. Subsequent: 69.72 Subsequent: 25,446
For patients 6 to 11
years: 400 to 600
mg initially, followed
by 300 mg every 4
weeks or 200 or 300
mg every 2 weeks.
Immunosuppressants
Azathioprine 50 mg Tab 0.2405 2.5 mg/kg per day 0.36° 61°
(generic) for 24 weeks. Dose
adjusted based on
patient response
Cyclosporine 10 mg Cap 0.7115 3 to 5 mg/kg per day 3.07 10 4.61 516 to 774
(generic) 25 mg 0.7870 | for 24 weeks
50 mg 1.5350
100 mg 3.0720
Methotrexate 2.5mg Tab 0.2513 0.2t0 0.7 mg/ 0.09 to 0.29¢ 15to 48¢
(generic) kg per week (to a
maximum of 20 mg
per week) for 24
weeks
Mycophenolate 250 mg Cap 0.3712 30 to 50 mg/kg per 1.481t02.23 249 to 374
mofetil 500 mg 0.7423 | day for 24 weeks®

Note: All prices are from the Ontario Drug Benefit Formulary® (accessed June 2023), unless otherwise indicated, and do not include dispensing fees. Recommended doses
based on clinical expert input for patients aged 6 months to 12 years, unless otherwise indicated. For dosing that depends on weight, CADTH assumed a patient weight of
30 kg, unless otherwise indicated.

2Sponsor’s submitted price for each dosage.
PAssumes a patient weight of 15 kg.
cAssumes that tablets can be split in half based on the tablet description in the product monograph.?22

9Recommended dosage based on the American Atopic Dermatology Guidelines.?
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Table 9: CADTH Cost Comparison Table for Topical Treatments for Atopic Dermatitis

Treatment Strength Package size Dosage form Price per gram (S) Recommended dose
Topical corticosteroids
Amcinonide (generics) 0.1% 60 g tube Cream 0.4522 Thin amount to affected area twice daily, max
60 mL bottle Lotion 0.29972 5 days on face, axillae, scrotum or scalp, 2 to 3
60 g tube Ointment 0.3069° weeks elsewhere.
Betamethasone 0.05% 50 g tube Cream 0.2048 Thin film to affected area twice daily; duration
dipropionate (generic) 75 mL bottle Lotion 0.1980 of therapy varies and should be reassessed at
50 g tube Ointment 0.2152 least every 4 weeks.
Betamethasone 0.1% 450 g jar Cream 0.0889 No recommended daily dose. Use as directed
valerate (generic) 30 mL, 60 mL bottles Lotion 0.3125 by clinicians.
450 g jar Ointment 0.0889
Clobetasol propionate 0.05% 15 g, 50 g tubes, 450 g jar Cream 0.2279 Thin amount to affected area twice daily.
(generic) 15 g, 50 g tubes Ointment 0.2279 Weekly application should not exceed 50 g and
treatment should be reviewed weekly.
Desonide (generic) 0.05% 15 g, 60 g tubes, 454 g jar Cream 0.2650 Thin amount to affected area twice daily, may
60 g tube Ointment 0.2647 be increased in refractory cases.
Desoximetasone 0.25% 20 g, 60 g tubes Cream 0.779072 Thin amount to affected area twice daily.
(Topicort) 0.25% 60 g tube Ointment 0.78122
0.05% 60 g tube Gel 0.6060°
Fluocinonide (Lyderm, 0.05% 15 g, 60 g tubes, 400 g jar Cream 0.2378 Thin amount to affected area twice daily.
Lidex) 15 g, 60 g tubes Gel 0.3076 Weekly application should not exceed 45 g.
15g, 60 g tubes Ointment 0.3035
Fluocinonide (Tiamol) 0.05% 25 g tube Emollient 0.1980 Thin amount 2 to 4 times daily.
100 g jar Cream
Fusidic acid and 2%/ 0.1% 15 ¢, 30 g tubes Cream 1.8687° Twice daily until a satisfactory response is
betamethasone obtained. A single treatment course should not
valerate (Fucibet) exceed 2 weeks.
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Recommended dose

Fusidic acid and 2%/ 1% 30 g tube Cream 1.67702 Apply 3 times a day to affected areas for a max
Hydrocortisone of 2 weeks.
acetate
(Fucidin H)
Halobetasol 0.05% 15g, 50 g tubes Cream 1.0445¢ Thin amount to affected area twice daily,
propionate (Ultravate) 50 g tube Ointment 1.2871¢ limited to 50 g weekly.
Hydrocortisone 1% 45 g tube Cream 0.1718 No recommended daily dose. Use as directed
(various) 1% 60 mL bottle Lotion 0.1587 by clinicians.
0.5% 15 gtube, 454 g jar Ointment 0.1400
1% 0.0390
Hydrocortisone 0.5% 15g, 30 g tubes Cream 0.20872 Twice-daily application is generally
acetate 1% 28.4 g tube Ointment 0.2056 recommended initially; intermittent use 1 to 2
times per week on areas that commonly flare
for maintenance therapy.
Hydrocortisone 0.2% 15g,45 g, 60 g tubes Cream 0.1667 Small amount to affected area twice daily.
valerate (Hydroval) 15 g, 60 g tubes Ointment Discontinue as soon as lesions heal or if no
response.
Mometasone furoate 0.1% 15 ¢, 50 g tubes Cream 0.5542 Thin film to affected areas once daily.
(generic) 15g, 50 g tubes Ointment 0.2252
Prednicarbate 0.1% 20 g, 60 g tubes Cream 1.9772° Apply a thin film to affected areas of skin twice
(Dermatop) 60 g tube Ointment 1.8831° daily.
Triamcinolone 0.1% 30 g tube Cream 0.0533 No recommended daily dose. Use as directed
acetonide (various) 15 g tube Ointment 0.1711 by clinicians.
Topical calcineurin inhibitor
Pimecrolimus (Elidel) 1% 10 g, 30 g tubes Cream 2.7935 Thin layer to affected area twice daily,
discontinue when resolved or after 3 weeks if
no improvement or exacerbation.
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Treatment Strength Package size Dosage form Price per gram (S) Recommended dose
Tacrolimus (Protopic) 0.03% 30 g tube Ointment 2.8884 Thin layer to affected area twice daily.
0.10% 3.0899 Discontinue after 6 weeks if no improvement or

exacerbation.

Phosphodiesterase type 4 inhibitor

Crisaborole (Eucrisa)® ‘ 2% ‘ 60 g tube ‘ Ointment ‘ 2.3000° ‘ Thin layer to affected area twice daily.
Phototherapy
UV light therapy ‘ NA ‘ NA ‘ NA ‘ 7.85f per treatment ‘ Administered 2 to 3 times per week.9

NA = not applicable.

Note: All prices are from the Ontario Drug Benefit Formulary® (accessed June 2023), unless otherwise indicated, and do not include dispensing fees. Recommended doses are from the product monograph unless otherwise
specified.

2Saskatchewan Formulary list price? (June 2023).

°IQVIA Delta PA list price?s (May 2023).

cAlberta Formulary list price?” (June 2023).

9British Columbia Formulary list price,?® as reported by IQVIA Delta PA% (May 2023).

Crisaborole received a do not reimburse recommendation from CDEC in March 2019 for treatment of mild to moderate atopic dermatitis in patients 2 years of age and older who have failed or are intolerant to a topical
corticosteroid treatment.2%%

fOntario Schedule of Benefits for Physician Services, code G470 “Ultraviolet Light Therapy,” accessed June 2023.2
9Based on clinical expert input.
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Table 10: Submission Quality
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Description Yes or no Comments

Population is relevant, with no critical No Refer to CADTH appraisal regarding the omission of relevant

intervention missing, and no relevant comparators and modelling of the reimbursement population.

outcome missing The sponsor’'s model lacked flexibility to assess the cost-
effectiveness of dupilumab plus BSC in relevant subgroups
(e.g., moderate AD, severe AD).

Model has been adequately programmed No Refer to CADTH appraisal regarding poor modelling practices

and has sufficient face validity and assumptions surrounding treatment response and
resource utilization.

Model structure is adequate for decision Yes No comment.

problem

Data incorporation into the model has No Refer to CADTH appraisal regarding poor modelling practices.

been done adequately (e.g., parameters

for probabilistic analysis)

Parameter and structural uncertainty Yes No comment.

were adequately assessed; analyses were

adequate to inform the decision problem

The submission was well organized and No Refer to CADTH appraisal regarding poor modelling practices.

complete; the information was easy to The submission lacked clarity and detail in the technical report

locate (clear and transparent reporting; (i.e., calculation of resource utilization costs, calculations

technical documentation available in regarding response). The model was poorly organized and the

enough details) implementation of utility values in the analysis is misleading
and does not fully align with the values presented in the “Utility”
sheet. The utility value used for responders on BSC alone in
the calculation of QALYs did not match the value under “BSC
responder” in the “Utility” sheet, but rather is the “BSC All
Patients” utility value derived from the sponsor’s regression
model. Values also appeared across various sheets which
affected clarity of the submission.

AD = atopic dermatitis; BSC = best supportive care; QALY = quality-adjusted life-year.
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Appendix 3: Additional Information on the Submitted Economic
Evaluation

Note that this appendix has not been copy-edited.

Figure 1: Model Structure — Decision Tree

Sustained Responss, Continue Dupilumab in Markov Maintenance

Treatrent =‘
Response, Continue Dupilumab
Dupilumab Loss of Response, Discontinue to BSC in Markoy BSC Treatment 1
Mo Response, Discontinue to BSC | Enter Markov BSC Treatment ‘i
Moderate-to-severe AD
Response, Continue BSC I Enter Markov BSC Treatment _‘
BSC
Mo Response, Continue BSC | Enter Markov BSC Treatment ‘
o |Baseline I16 woeeks |52 weeks

AD = atopic dermatitis; BSC = best supportive care.
Source: Sponsor’s pharmacoeconomic submission.’

Figure 2: Model Structure — Markov Model

Start Treatment Maintenance
(Decision Tree) Treatment

BSC Treatment

Source: Sponsor’s pharmacoeconomic submission.’
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Detailed Results of the Sponsor’s Base Case

Table 11: Disaggregated Summary of the Sponsor’'s Economic Evaluation Results

Parameter Dupilumab + BSC BSC alone Incremental
Discounted LYs
Total | 45.92 | 45.92 | 0.00
Discounted QALYs
Total 28.48 26.73 1.75
First year of treatment (decision tree) 0.81 0.73 0.08
Year 2+ (Markov model) 27.67 26.00 1.67
Discounted costs (S)
Total 514,738 426,200 88,539
Active treatment 141,810 0 141,810
Flare medication 866 977 =111
Other medical costs? 371,389 424,809 -53,420
Administration 57 0 57
Adverse event 616 413 203
ICER ($/QALY) 47,298

BSC = best supportive care; ICER = incremental cost-effectiveness ratio; LY = life-year; QALY = quality-adjusted life-year.
a0ther medical costs included background drug costs associated with BSC and health care resource use costs.
Source: Sponsor’'s pharmacoeconomic submission.’
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Appendix 4: Additional Details on the CADTH Reanalyses and
Sensitivity Analyses of the Economic Evaluation

Note that this appendix has not been copy-edited.
Detailed Results of CADTH Base Case

Table 12: Disaggregated Summary of CADTH’s Economic Evaluation Results

Parameter Dupilumab + BSC BSC alone Incremental

Discounted LYs

Total | 45.92 | 45.92 | 0.00
Discounted QALYs
Total 33.79 32.88 0.91
First year of treatment (decision tree) 0.79 0.69 0.11
Year 2+ (Markov model) 33.00 32.20 0.80
Discounted costs ($)
Total 304,925 186,139 118,787
Active treatment 141,775 0 141,775
Flare medication 865 976 =111
Other medical costs® 161,613 184,751 -23,138
Administration 57 0 57
Adverse event 616 413 204
ICER ($/QALY) 130,945

BSC = best supportive care; ICER = incremental cost-effectiveness ratio; LY = life-year; QALY = quality-adjusted life-year.
20ther medical costs included background drug costs associated with BSC and health care resource use costs.

Scenario Analyses

Table 13: Scenario Analyses Conducted on the CADTH Reanalysis

Stepped analysis Drug Total costs (8) Total QALYs ICER ($/QALY)
CADTH base case BSC 186,139 32.88 Reference
Dupilumab + BSC 304,925 33.79 130,945
CADTH scenario 1 - BSC 414,393 32.89 Reference
micro-level costing Dupilumab + BSC 504,695 33.80 99,140
CADTH scenario 2 - BSC 97,418 32.89 Reference
micro-level costingand  ['py o 4 Bse 239,756 33.80 156,634

equal resource use

BSC = best supportive care; ICER = incremental cost-effectiveness ratio; QALY = quality-adjusted life-year.
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Appendix 5: Submitted Budget Impact Analysis and
CADTH Appraisal

Note that this appendix has not been copy-edited.

Table 14: Summary of Key Take-Aways

Key take-aways of the budget impact analysis

e CADTH identified the following key limitations with the sponsor’s analysis:

o The number of patients eligible to receive dupilumab is underestimated owing to assumptions made by the sponsor about
eligibility for dupilumab that are not aligned with the Health Canada—approved indication or requested reimbursement. There
is additionally uncertainty in the proportion of children whose moderate-to-severe AD is not adequately controlled with topical
prescription therapies and the proportion of children for whom topical prescription therapies are not advisable.

o The proportion of patients covered by public drug plans is likely underestimated.

o Potentially relevant comparators were excluded.
o The market uptake of dupilumab is uncertain.

® CADTH reanalysis included aligning the eligibility of dupilumab with the Health Canada—approved indication and reimbursement
request, incorporating the proportion of patients eligible for public drug plan coverage, and correcting the NIHB and ODB
population size. CADTH reanalyses suggest that the reimbursement of dupilumab for the requested reimbursement population
(patients aged 6 months to < 12 years) would be associated with a budgetary increase of $1,523,349,925 over the first 3 years
(Year 1: $381,570,740; Year 2: $504,258,676; Year 3: $637,520,510).

e The estimated budget impact is highly sensitive to the number of patients eligible to receive dupilumab and the price of
dupilumab.

Summary of Sponsor’s Budget Impact Analysis

In the submitted budget impact analysis (BIA), the sponsor assessed the budget impact of reimbursing
dupilumab for use by patients aged 6 months to younger than 12 years with moderate-to-severe AD whose
disease is not adequately controlled with topical prescription therapies.®' The BIA was undertaken from the
perspective of a Canadian public payer over a 3-year time horizon (January 2025 to December 2027) using
an epidemiologic approach. The sponsor’s pan-Canadian estimates reflect the aggregated results from
provincial budgets (excluding Quebec), as well as the Non-Insured Health Benefits (NIHB) Program. Data

to inform the model were obtained from various sources, including the published literature, the sponsor’s
internal data, and input from clinical experts consulted by the sponsor. Key inputs to the BIA are documented
in Table 15.

The sponsor compared a reference scenario in which patients received BSC alone to a new drug scenario

in which patients received dupilumab as an add-on therapy to BSC, with dupilumab plus BSC assumed to
capture 50% of the total market share by year 3 based on the sponsor’s internal data and input from clinical
experts in Canada.?” The sponsor’s analysis included drug acquisition costs for dupilumab, with the expected
number of annual doses of dupilumab based on patient age and weight. The sponsor assumed that all
patients receiving dupilumab would remain on treatment throughout the model’s 3-year time horizon, with

an annual estimated cost of dupilumab of $12,758 for patients aged 6 months to < 6 years and $20,063 in
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the first year of treatment (subsequent years: $19,085) for patients aged 6 years to < 12 years. BSC was
assumed by the sponsor to comprise TCls and TCSs; however, no costs for BSC were included in the model.

Table 15: Summary of Key Model Parameters

Sponsor’s estimate (year 1/ year 2 / year 3)

Parameter 6 months to < 6 years 2 6to<12years

Target population

Children aged 0 to < 12 years 3,781,782%

Proportion of children with AD 16.3%%* 13.3%%

Proportion of children with moderate AD 29.7%% 29.7%%

Proportion of children with severe AD 6.5%% 6.5%°%°

Proportion with uncontrolled AD? post-TCS 68.5%3 71%%*

Proportion who receive advanced therapy 15%" 20%°

Proportion covered by public drug plans Jurisdiction-specific: 3% to 100%*"

Number of patients eligible for drug under review 5,920/ 5,996 / 6,072

Market uptake (3 years)

Uptake (reference scenario)
Dupilumab + BSC 0% /0% /0%
BSC 100% / 100% / 100%

Uptake (new drug scenario)
Dupilumab + BSC 30% / 40% / 50%
BSC 70% / 60% / 50%

Annual cost of treatment (per patient)

Dupilumab + BSC $12,758 First year: $20,064¢;
subsequent years: $19,085¢

BSC¢ $0 S0

AD = atopic dermatitis; BSC = best supportive care; TCS = topical corticosteroid.
aUncontrolled AD is not defined by the sponsor.
"Based on sponsor’s internal estimates.

cAnnual cost was determined by the sponsor by estimating of the proportion of the population in each weight group (< 30 kg = 50.41%; 30 kg to 60 kg = 46.87%; = 60 kg =
2.72%) based on the participants enrolled in the LIBERTY AD PEDS trial.?

dAssumed by the sponsor to comprise topical corticosteroids and topical calcineurin inhibitors.

Summary of the Sponsor’s BIA Results

The sponsor estimated that the 3-year budget impact of reimbursing dupilumab for the treatment of
moderate-to-severe AD in patients aged 6 months to younger than 12 years would be $119,428,852 (year 1:
$29,980,625; year 2: $39,508,441; year 3: $49,939,787).
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CADTH Appraisal of the Sponsor’s BIA

CADTH identified several key limitations to the sponsor’s analysis that have notable implications on the
results of the BIA:

» The number of patients eligible to receive dupilumab is underestimated. The sponsor used an
epidemiologic approach to estimate the number of patients eligible for dupilumab, starting with the
estimated proportion of children with AD.*® Of patients estimated to have uncontrolled AD despite
use of TCS treatments, the sponsor assumed that 15% of those aged 6 months to younger than
6 years and 20% of those aged 6 years to younger than 12 years would receive advanced biologic
therapy, based on use of the market penetrance of advanced therapy among patients with psoriasis
in France, Germany, Italy, Spain the UK, Japan, and the US from 2019 to 2021.%" However, as per
the Health Canada—approved indication for dupilumab,* any patient whose moderate-to-severe AD
remains inadequately controlled despite the use of topical prescription therapies would be eligible
for dupilumab; thus, the eligible population should not be based on the proportion of patients who
have historically received advanced therapy. Clinical expert input received by CADTH indicated
that in clinical practice, dupilumab is expected to be used in line with the Health Canada—approved
indication and considered after the failure of topical prescription treatments. By imposing this
assumption related to advanced therapy in their analysis, the sponsor has severely underestimated
the number of patients in the requested reimbursement population eligible to receive dupilumab.

CADTH additionally notes that there is uncertainty regarding the proportion of patients whose
moderate-to-severe AD is not adequately controlled with topical prescription therapies. While the
sponsor assumed that 68.5% of patients aged 6 months to younger than 6 years and 71.0% of
patients aged 6 to younger than 12 years have uncontrolled AD despite receiving treatment with
topical therapies,* CADTH was unable to verify these estimates, and clinical expert input received
by CADTH for this review suggests that the values adopted by the sponsor may overestimate the
proportion of patients whose AD remains inadequately controlled AD despite topical treatments,
although proportion of patients whose disease responds to topical treatments may vary by age and
disease severity.

Finally, CADTH notes that the full reimbursement population was not modelled. In addition to
patients whose disease is not adequately controlled with topical prescription therapies, the Health
Canada—approved indication for dupilumab additionally includes patients for whom topical
prescription therapies are not advisable; this subgroup of patients was not included in the sponsor’s
BIA estimates. However, clinician input received by CADTH for this review suggests that topical
prescription therapies would be considered for the majority of patients and that the proportion for
whom such treatments would be inadvisable is low.

> Inthe CADTH base case, it was assumed that all patients whose moderate-to-severe AD is not
adequately controlled with topical prescription therapies would be eligible to receive dupilumab,
in line with the Health Canada—approved indication and sponsor’s reimbursement request. The
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impact of restricting dupilumab usage to patients who would be considered eligible for currently
available systemic treatments was explored in scenario analyses.

o CADTH was unable to address uncertainty in the proportion of patients whose moderate-to-
severe AD is not adequately controlled with topical treatments or the exclusion of patients for
whom topical prescription therapies is inadvisable owing to a lack of data and the structure of
the sponsor’'s model.

» The proportion of patients eligible for public drug plan coverage is likely underestimated. The
sponsor estimated the number of patients eligible for dupilumab by incorporating the proportion
of patients covered by public plans for each jurisdiction after accounting for those with private
insurance.® CADTH notes that it is more appropriate to use the proportion of patients eligible for
public coverage, rather than enrolled in public plans, as the market size will be determined by all
eligible for public coverage. For example, the sponsor estimated that 11% of children in British
Columbia aged 6 months to younger than 12 years would be covered by the public plan,' whereas
100% of patients in this age group are expected to be eligible for public plan coverage.*® Should
dupilumab be reimbursed by public plans, it is assumed that all eligible patients for this treatment
would enrol for public coverage.

CADTH additionally notes that the NIHB population was inappropriately calculated by the sponsor.
NIHB clients residing within Ontario who are under 25 years of age are eligible for reimbursement
by the ODB Program and thus should be counted as ODB clients rather than NIHB clients for the
purposes of the modelling the budgetary impact of reimbursing dupilumab.

> In the CADTH base case, the jurisdiction-specific proportion of patients eligible for public drug
plan coverage was used to estimate the market size for dupilumab,® and the eligible population
of NIHB clients was recalculated by considering NIHB clients residing in Ontario to be part of
Ontario’s eligible population. CADTH notes that there is uncertainty in the proportion of patients
enrolled in public drug plans, and hence the size of the eligible population.

Potentially relevant comparators were excluded. In the sponsor’s base case, the budgetary impact
of reimbursing dupilumab was compared to the impact of BSC, which was assumed by the sponsor
to be comprised of TCls and TCSs. As noted in CADTH'’s appraisal of the sponsor’s economic
evaluation, additional relevant comparators in this population include systemic therapies such as
methotrexate, cyclosporine, azathioprine, and mycophenolate mofetil; these were not included in
the sponsor’s analysis. Based on a survey of 15 clinicians from Canada undertaken by the sponsor,
systemic therapies are used in up to 16% of patients under 12 years of age.* Clinical expert input
received by CADTH for this review indicated that these treatments are currently used off-label for
some children with moderate-to-severe AD and may be displaced by dupilumab, given that dupilumab
would be the first indicated treatment for this age group and that there may be safety concerns with
the use of other systemic therapies in this age group.

o CADTH was unable to address this limitation in reanalysis owing to a lack of market share data
and the structure of the sponsor’s model.
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» The market uptake of dupilumab is uncertain: The sponsor’s submitted base case assumed that
30%, 40%, and 50% of eligible patients would receive dupilumab plus BSC in year 1, year 2, and year 3,
respectively, based on the sponsor’s internal estimates and expert opinion.3' Clinician input received
by CADTH for this review suggests that the uptake of dupilumab may vary depending on jurisdiction,
disease severity, patient age, and patient preference.

o CADTH explored uncertainty in the uptake of dupilumab in scenario analyses.

Additional limitations were identified, but were not considered to be key limitations. These

limitations include:

» Misalignment of model inputs between the sponsor-submitted economic analysis and BIA. CADTH
noted that several model inputs and assumptions in the BIA were not aligned with the cost-utility
analysis submitted by the sponsor. First, the sponsor used different methods between the economic
evaluation and BIA to calculate the annual cost of dupilumab, resulting in different annual estimates
for dupilumab acquisition. Second, in economic analysis, the sponsor assumed an annual rate of
discontinuation from dupilumab (6.3% per year) while assuming in the BIA that all patients remain on
treatment for the full 3-year horizon. Neither misalignment is expected to have a notable impact on
the estimated budgetary impact of reimbursing dupilumab.

CADTH Reanalyses of the BIA

CADTH revised the sponsor’s base case by aligning the eligibility of dupilumab with the reimbursement
request, incorporating the proportion of patients eligible for public drug plan coverage, and correcting the
NIHB and ODB population size (Table 16).

Table 16: CADTH Revisions to the Submitted Budget Impact Analysis

Stepped analysis

Sponsor’s value or assumption

Corrections to sponsor’s base case

CADTH value or assumption

None

Changes to derive the CADTH base case

1. Eligible population

The number of eligible patients was based

on historical market penetrance of advanced
therapy (15% for patients 6 months to 5 years
old; 20% for patients 6 to 11 years old) among
patients with psoriasis from non-Canadian
jurisdictions; this assumption is not aligned
with the Health Canada—approved indication
for dupilumab or the sponsor’s reimbursement
request.

The number of eligible patients was aligned
with the sponsor’s reimbursement request
for patients aged 6 months to < 12 years;
that is, all patients whose moderate-to-
severe AD is not adequately controlled by
topical prescription therapies were assumed
to be eligible for dupilumab.

2a. Public drug plan coverage

Based on the proportion of patients covered
by public drug programs (jurisdiction-specific;
range 3% to 100%)

Based on the proportion of patients eligible
for public drug programs (jurisdiction-
specific; range 7% to 100%)
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Stepped analysis Sponsor’s value or assumption CADTH value or assumption

2b. NIHB and Ontario population NIHB population (base year) = 123,581 NIHB population (base year) = 96,016
Ontario population (base year) = 1,819,577 Ontario population (base year) = 1,847,142

CADTH base case Reanalyses 1 +2a+2b

AD = atopic dermatitis; NIHB = Non-Insured Health Benefits.

The results of the CADTH step-wise reanalysis are presented in summary format in Table 17 and a more
detailed breakdown is presented in Table 18. In the CADTH base case, the 3-year budget impact is expected
to be $1,523,349,925 (year 1: $381,570,740; year 2: $504,258,676; year 3: $637,520,510) should dupilumab be
reimbursed as per the sponsor’s reimbursement request (i.e., for use by patients aged 6 months to younger
than 12 years old with moderate-to-severe AD whose disease is not adequately controlled with topical
prescription therapies or when those therapies are not advisable).

Table 17: Summary of the CADTH Reanalyses of the BIA

Stepped analysis Three-year total

Submitted base case $119,428,852
CADTH reanalysis 1: Number of eligible patients $663,883,241
CADTH reanalysis 2a: Public drug plan coverage $276,411,516
CADTH reanalysis 2b: NIHB and Ontario population $116,832,026
CADTH base case $1,523,349,925

BIA = budget impact analysis; NIHB = Non-Insured Health Benefits.

Note: CADTH reanalyses are based on publicly available prices of comparator treatments and do not reflect
confidential, negotiated prices.

CADTH conducted the following scenario analyses to address remaining uncertainty, using the CADTH base
case (results are provided in Table 18):

assuming uptake of dupilumab is 10% higher each year

assuming uptake of dupilumab is 10% lower each year

assuming that only patients with severe AD are eligible for dupilumab

H N =

assuming that 15% of those aged 6 months to younger than 6 years and 20% of those aged 6 years
to younger than 12 years would receive advanced biologic therapy, based on market penetrance of
advanced therapy among patients with psoriasis in France, Germany, Italy, Spain the UK, Japan, and
the US from 2019 to 2021%"

5. assuming that the price of dupilumab is reduced by 54%, the price reduction at which dupilumab
would be considered cost-effective at a WTP threshold of $50,000 per QALY in the CADTH reanalysis
of the cost-utility analysis (refer to Table 7).
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Year 0
(current

Stepped analysis Scenario situation) Three-year total
Submitted base case Reference S0 S0 S0 S0 S0

New drug $0 $29,980,625 $39,508,441 $49,939,787 $119,428,852

Budget impact $0 $29,980,625 $39,508,441 $49,939,787 $119,428,852
CADTH base case Reference S0 $0 S0 $0 $0

New drug $0 $381,570,740 $504,258,676 $637,520,510 | $1,523,349,925

Budget impact $0 $381,570,740 $504,258,676 $637,520,510 | $1,523,349,925
CADTH scenario 1: 10% | Reference S0 $0 $0 $0 $0
L"lfgﬁﬁf:aig uptake of "\ drug $0 $254,380,493 | $379,116,117 | $510,763,613 | $1,144,260,223

Budget impact $0 $254,380,493 | $379,116,117 | $510,763,613 | $1,144,260,223
CADTH scenario 2: 10% | Reference S0 S0 S0 S0 S0
gﬁ;ﬁani‘;;" uptake of '\ drug $0 $508,760,986 | $629,401234 | $764,277,407 | $1,902,439,627

Budget impact $0 $508,760,986 $629,401,234 $764,277,407 | $1,902,439,627
CADTH scenario 3: Reference S0 $0 $0 S0 $0
severe AD only New drug $0 $68,168,371 $90,086,815 | $113,894,306 | $272,149,492

Budget impact $0 $68,168,371 $90,086,815 $113,894,306 $272,149,492
CADTH scenario 4: Reference S0 $0 $0 $0 $0
;Sgg%fs"’titig';faff:: d6 New drug $0 $68,577,762 | $90,403489 | $114275316 | $273.256,567
20% of patients aged 6 | Budget impact $0 $68,577,762 $90,403,489 $114,275,316 $273,256,567
to < 12 years are eligible
for dupilumab
CADTH scenario 5: Reference S0 $0 $0 $0 $0
gﬁ:ﬁlﬂzif:bred”cm" for | New drug $0 $175522,540 | $231,958991 | $293259435 | $700,740,966

Budget impact $0 $175,522,540 | $231,958991 | $293,259,435 $700,740,966

BIA = budget impact analysis.
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Patient Input

Canadian Skin Patient Alliance and Eczéma Québec

About Canadian Skin Patient Alliance and Eczéma Québec

The Canadian Skin Patient Alliance (CSPA) is a national non-profit organization dedicated to advocating,
educating, and supporting Canadians impacted by skin, hair, and nail disorders. Our mission is to promote
skin health and improve the quality of life of Canadians living with skin disorders through advocacy,
education, and awareness, supporting research and working with our Affiliate Member organizations that
serve specific patient communities such as eczema, melanoma, and psoriasis.

Eczéma Québec was created as a branch of the McGill University Hospital Network Center of Excellence
for Atopic Dermatitis (COE AD), Eczéma Québec is a Patient Advisory Committee (PAC) and registered
non-profit organization. It established a network of adult AD patients and healthcare practitioners in the
field of AD (encompassing specialist clinician dermatologists, GPs, nurse practitioners, and more), with a
goal of building resources based on international best-practice guidelines. Eczéma Québec works with the
COE AD to iterate on knowledge translation tools featuring validated information to improve education and
experience of care and promote awareness and the health outcomes of this population.

Information Gathering

The CSPA and Eczéma Québec collaborated to hold discussions with atopic dermatitis (AD) patients and
caregivers to young AD patients, which inform this submission. To reach these individuals, the CSPA shared
a request for participants on its social media channels (Facebook, Instagram), in its newsletter, and via email
to dermatologists in its network, and were forwarded by the University of Toronto Division of Dermatology
and Toronto Dermatology Society, and to other email contacts of the recipients. Eczéma Québec also

shared information about these discussions through its social channels. Eczéma Québec disseminated a
community survey and reached out to its patient advisory committee (PAC) members by email.

One of the CSPA’'s medical advisors is a clinical trial investigator for pediatric dupilumab and, when asked by
the CSPA Executive Director, she connected us with one caregiver of two children, aged 8 and 10, who were
part of a pediatric dupilumab clinical trial in Quebec. Eczéma Québec met her for a 1h individual interview.
Adult patients who lived with moderate to severe AD as a child and a parent of an adult patient (who
experienced AD as a child) were interviewed one-on-one by the Eczéma Québec Co- Director for between 30-
60 minutes. The Eczéma Québec Co-Director has also lived experience with the disease and her experience
is included in this submission. The interviews were conducted online using the platform Teams and the
sessions were recorded. Additionally, the information gathered in this submission also includes material
from the current literature on AD in children. Reference material are provided below.

Disease Experience
“Look at him, his skin is bleeding — head to toe his skin is like sandpaper.”" (Translated)

“When | sit on a black surface or like a black couch, you can see all those skin flakes are all over
the place.”
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Atopic dermatitis (AD) is not only the most common chronic inflammatory skin disease, it also ranks highest
among all skin disorders as a cause of lost disability-adjusted life-years in patients worldwide. The severity
of AD correlates with impact on health-related quality of life (HRQL) as well as lost productivity at school
and burden on health systems (Maintz, Bieber, Bissonnette, & Jack, 2021). One in five children have missed
school due to their AD (CSPA, 2018).

The disease affects up to 17% of individuals in Canada. The impact of AD varies considerably depending on
severity. Impairment in children with chronic skin disease is similar to the experience of children suffering
from other chronic diseases of childhood, with AD and psoriasis having the greatest impact on HRQL among
chronic skin disorders and only cerebral palsy scoring higher than AD (Beattie & Lewis-Jones, 2006). It is
common for people suffering from AD to not view their disease as a chronic condition requiring long-term
treatment. Research with parents and children identified the hope these patients expressed of outgrowing
their condition. These studies also report that patients often experienced being told they would outgrow
their AD. Many patients hope to discover an underlying cause (to “cure”) their AD, which further contributed
to a perception of AD as short-term condition. This had implications for the perceived necessity of long-
term treatment and was linked with frustration at the perceived ‘simplicity’ of AD management in targeting
symptom control rather than underlying causes (Teasdale et al., 2020). We heard from a mom of two
children on a clinical trial for dupilumab (ages 6-11) that she was initially told that her son’s symptoms would
be temporary, but were not:

“When my children were around two or three years old, [they started showing rashes on their skin],
that’s when | realized something was wrong. [...] In the first follow-up year, the doctors said, ‘it will go
away’. [They said] my child would ‘outgrow’ his eczema.” (Translated)

The previous lack of knowledge about how to diagnose, treat and manage moderate to severe AD, as well as
the limited treatment options led to many patients experiencing repeated failures with the healthcare system:

“All my life, | have struggled with itch. The constant, debilitating itch that would never leave me
alone. As an infant, my parents helped me as best as they could with the limited knowledge they had
about eczema.”

Quality of Life

“Shame, that is a feeling | experienced a lot. | was ashamed of the way | looked, | was ashamed not
to be like everyone else, and | was especially ashamed of wanting accommodations for what others
considered ‘just a skin problem’.”s

Over the last decade, many studies have been published that highlight the medical and psychosocial burden
of moderate to severe AD in Canadian children. Quality of life, access to care, and disease management are
all areas of concern for patients and their families and warrant attention from individual clinicians and the
health care system (Bridgman, Eshtiaghi, Cresswell-Melville, Ramien, & Drucker, 2018). Patients often report
having to change or adapt their behaviours around their condition and modify everyday routines in response
to AD symptoms in a desire to avoid potential irritants and adhere to treatment regimens. This can lead
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to patients having to miss school and restrict their social activities. Patients also reported that they were
cautious in choosing a physical activity to practice or would simply give them up (Teasdale et al., 2020):

“It felt like [my kids] were missing out on life. They were not able to go in swimming pool and had to
avoid other activities because they felt pain. So, they were left out of many activities.”® (Translated)

In addition, patients and caregivers often report that they need to purchase special supplies that are
often not covered by insurance in order to care for their AD. This can lead to a significant financial burden
on families.

Comorbidities

Atopic comorbidities such as food allergies, asthma, allergic rhino-conjunctivitis, and eosinophilic
esophagitis, are more common in pediatric AD, especially in those with severe and early-onset disease and
can require multidisciplinary management (Lansang et al., 2019). Studies suggest that children who receive a
diagnosis of AD were significantly more likely to report a learning disability diagnosis compared to those with
clear or almost clear skin. A higher disease severity was associated with greater rates of learning disabilities
(Wan, Mitra, Hooper, Hoffstad, & Margolis, 2021). Non-atopic comorbidities such as anxiety, depression, and
attention-deficit hyperactivity disorder (ADHD) are also more common in pediatric patients with AD (Lansang
et al., 2019). Studies suggest that AD is associated with learning problems and that children with more
severe skin disease should undergo screening and treatment for any learning difficulties (Schmidt et al.,
2021). Yet many patients report not having been recommended for a screening.

“In elementary school, | remember not [being] able to solve questions or do my homework because |
[would get so] itchy that | could not concentrate.”

Mental Health
With AD being a disease that others can see, many patients experience repeated unwanted comments and
stigma from others about their appearance:

“When | first started providing care for my son’s eczema, | did not know where to place my focus,
| listened to all the advice and tips everyone gave me like, ‘try this cream/ointment and this other
cream’. It ended up being costing me a lot of money and it caused me a lot of stress.”® (Translated)

Pediatric AD can result in psychosocial impacts, effects on family functioning, disturbance of school
performance, sleep loss, and impairment of daily functioning. Seven in 10 children report experiencing sleep
loss due to their disease (CSPA, 2018).

“As | grew up, my disease got worse and worse, until it got to the point where | frequently had to miss
school and had trouble sleeping at night. On days when | could attend school, | was teased because
of the way my skin looked, and people stared or made comments on my appearance. | was not able
to skip gym class even though the sensation of burning from sweat on my lesions would make me
cry in front of my classmates. | felt as though no one understood what it was like living in my skin.”

“When [my skin] flares [it feels like my whole] body is burning. | cannot do any sports. | cannot
participate in any activities."™®
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There is also an increased risk of suicidal ideation in pediatric AD patients. Screening, appropriate
management - which may include specialist referral — and treatment of symptoms can reduce the
psychosocial impact (Lansang et al., 2019). The increased mental health burden of pediatric AD is the
main contributor to the increased risk of death by suicide of these patients (Drucker, Thiruchelvam, &
Redelmeier, 2018).

“In elementary school, my AD dictated the way | would dress... | always felt like | needed to hide my
disgusting skin."

Caregivers’ Experience
Pediatric AD affects many spheres of functioning for patients and families and is associated with significant
psychosocial, educational, financial, and occupational burden (Lansang et al., 2019).

“This was stressful because sometimes at night their pajamas were full of blood. | even went to
Emergency because | found blood in the diaper [of my son]. Of course, this was due to eczema.”?

“Each night in the bathroom their skin was red, and | applied cream all over [their bodies]; during a
trip at the beach in Cuba they felt like their feet were on fire. They were experiencing a great deal

of pain."™

“That was the worst part for me. It was unbearable to see my child suffering and not being able to do

anything about it. | spend many nights crying after | put her to bed because | thought | was not doing
my job right. | prayed that | could take some of her pain away.”"*

“At that point one of my children ended up in the Emergency and was intubated for 1 week with [an]
infection all over his body. That was a super stressful and difficult time for me. | lost it. | had to go on
a leave from my job; it was too much for me, | needed a break.”"

A common impact among parents was dealing with the extra burden on daily life of caring for a child with
eczema. Many parents described carrying out extra tasks to manage their child’'s eczema, e.g., applying
topical treatments, extra washing, and cleaning, buying specific clothing and products for the house
(“Collecting and summarizing research on people’s views of managing eczema,” 2021). Caregivers report
being helpless in the face of their child's condition. They frequently feel that they have failed when the
disease severity intensifies and feel responsible for the flares of AD affecting their children. Consequently,
some caregivers are emotionally exhausted by the burden of the illness, which can affect their overall mental
health and well-being. People caring for children suffering from AD often manage the burden themselves:
they manage the administration and supply of treatments (renewals, purchasing), the medical appointments,
and navigating insurance coverage. This can lead to emotional fatigue and a sense of loneliness:

“Keeping the kids at the hospital was so difficult. | wanted to protect them, and | tried to stay strong
for them. | do not think they noticed how | was feeling. | tried to turn the situation around and told
them that going to the hospital made us spend time together, but sometimes it is so hard. My oldest
son saw me cry."®
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Additionally, where children have separated parents with shared custody, there can be discrepancy between
the environments at each home. This underscores how sensitive pediatric AD patients are to changes in their
routine and management of their AD:

“My children would come back from their dad’s house and their AD would be worse. Change of
environment is a problem, the treatment plan is not performed the same way. [Their dad] knows
but maybe the beds are not as clean/aseptic as at my house. The routine is not followed like it is
with me. | tell myself the kids are having fun and it is best for them. They must see their dad. It is
complicated.”"”

Experiences With Currently Available Treatments

Topical therapies such as corticosteroids (TCS), calcineurin inhibitors, and phosphodiesterase 4 (PDE4)
inhibitors are the recommended first-line treatments for pediatric AD. TCS failure is associated with
nonadherence and/or corticosteroid phobia despite being counselled on treatment adherence (Lansang

et al,, 2019). However, both patients and caregivers reported that currently available treatments have limited
effect. Caregivers often opt for non-prescription options, possibly due to fear of using potentially harsh
medications on their children; they may also be instructed by their healthcare providers to be cautious

of using such treatment in younger patients. Of prescribed treatments, TCS seem to offer the most
improvement, though patients worry of their long-term use and the associated side effects and can face
barriers complying with the treatment over a long period of time. Several patients described experiences of
steroid withdrawal after years of use.

“Methotrexate and other immune- suppressors are treatment options but have severe complications
and require constant monitoring from a doctor. These options do not actually target the disease
specifically and cannot control severe AD. Itching still remains and eczema can still be found on the
entire body. This is not an adequate treatment option when compared to Dupixent.”"®

This corroborates a 2006 survey of Canadian patients which found that 71% were concerned about the
safety profile of topical corticosteroids (Barbeau & Bpharm, 2006). While patients and caregivers are clearly
willing to try effective medications to treat this condition, safe, effective, and long-term options are limited.
Phototherapy may be considered when available, accessible, and deemed appropriate in pediatric patients
with AD. Narrowband UVB therapy is the preferred choice of phototherapy but is not widely available
throughout Canada. Systemic therapy is warranted for pediatric patients with AD who have inadequate
disease control based on clinical signs, symptoms, or QoL impact despite appropriate topical therapy and/or
phototherapy.

Other methods of controlling and preventing symptoms used by patients with moderate to severe AD include
skin care maintenance such as specific bathing routines (e.g., oatmeal baths, bleach baths), moisturizers,
natural and herbal remedies, and acupuncture. Those with AD also report that they avoid certain foods and
clothing, refrain from hot baths and wear long sleeves to prevent symptoms or reduce exacerbations.

However, there was strong consensus that several therapeutic strategies commonly tried by patients with
AD are not effective in treating disease and may lead to negative outcomes. Food avoidance and elimination
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diets are not routinely recommended in the absence of specific food allergy nor advised, particularly in
younger children. There is no evidence for the use of bath additives in managing signs and symptoms

of AD; in fact, some ingredients may aggravate disease or lead to irritant and allergic contact dermatitis.
Topical and oral antihistamines have little evidence to support their use. Oral first-generation antihistamines
have adverse effects including prolongation of QT interval and sedation. They may interfere with school
performance and/or driving in adolescents. Oral second-generation antihistamines used in management of
pruritus do not have any added benefit in the treatment of AD (Lansang et al., 2019).

Furthermore, many misconceptions about AD circulate in the public sphere making it challenging for people
living with (or caring for someone living with) the disease to find evidence-based information. Many online
groups on social media advertise the dangers of TCS usage over long periods of time. A dominant concern
is that using topical corticosteroids can lead to skin damage, particularly skin thinning and possibly other
long-term negative effects, e.g., weakened bones, weight gain and delayed growth.

Many AD patients are frustrated with the disappointing results of topicals and other treatments for
their moderate to severe AD. Consequently, AD patients and caregivers often avoid interactions with the
healthcare system and are skeptical about the advice that is provided to them.

Treatment Burden
With complex and time-consuming skin maintenance and treatment routines, the treatment burden, and its
impact on people with AD and family life is apparent:

“The doctor prescribed my children with medications that | had to prepare at home and apply to my
son’s skin 3 times per day. He trained me on how to mix at home on my own. This mixture took 10-12
minutes to make and could take up 45 minutes to apply [on both of my sons]."”"

“I was also given instructions on another treatment to re-hydrate the skin involving applying Vaseline
(light type) to the skin, then put on the children’s pajamas that were made wet with water. This
treatment had to be done before other medication (pills) were given."?

Patients and caregivers report feeling that this burden was not acknowledged by others (“Collecting and
summarizing research on people’s views of managing eczema,” 2021).

AD patients often experience treatment fatigue, where one treatment that has proven effective for them
gradually becomes less effective, leaving them faced with the trial-and-error process of determining which
other treatment may provide them with some benefit. A new treatment option can provide relief for some
patients whose moderate to severe AD is currently well-controlled but may not be in the near future. The
unpredictability of the disease over time is a concern for most patients.

“It was extremely difficult to stick to a treatment routine, it was hard to find the right products, and
between my place, her dad’s, school, dance class... Sometimes we could not keep up.”

“The costs associated with the trial-and-error nature of treatment regimens is very frustrating.”?
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Improved Outcomes

Patients living with moderate to severe AD describe the excruciating, “disfiguring” and debilitating nature
of their symptoms. As described above, AD causes itching, burning and pain, each of which can decrease
patients’ ability to sleep, work, attend school, parent, and complete activities of daily living.

Where the symptoms of AD are adequately controlled, patients will be better able to participate in social
occasions without the fear of stigmatization, improving their mental and emotional health. Over the

years, patients have reported wanting a therapy that is not only easily accessible to them, they also favour
treatments that do not take a long time to use (e.g., applying several topicals to different parts of the body).
Patients and caregivers alike express the wish to reduce the frequency of administration of treatment and
hope for treatments showing great efficacy and safety. One patient shared that:

“I would almost never go out with my friends or was left out of social activities, like in school, | would
never get picked for sports and had to be creative in finding an activity | could practice without
experiencing too much pain.”?® (Translation)

Experience With Drug Under Review

We heard from one caregiver, the mother of two children in a clinical trial for dupilumab: one son aged 8 and
another son aged 10. She shared that prior to a dupilumab clinical trial, there was a very extensive routine of
bathing at specific temperatures (different for each child), five different creams for different parts of each
child’s body and specific laundry detergent.

At this time, she had a separate calendar with all this information for each child which was so extensive
that it did not fit on a single calendar. If the children’s elaborate routines were not followed by their father
(in a separate house), grandparents or babysitters, they would experience a flare and significant discomfort
from their AD. As well, wounds were a critical issue for her children despite using five creams and faithfully
adhering to their topical treatments.

“[Blefore trying Dupixent injections, my children were at home sick with large wounds all over so
bad that my eldest son could not put his shoes on because of large wounds and dressings. He had
difficulty at school because he would take his shoes off to scratch. The other children were making
fun of him. His feet were bleeding, and the teacher did not know what to do.”?* (Translation)

When asked about her expectations for dupilumab injections, she responded:

“I was expecting their skin would stop itching. That was my expectation. But it was better. They ended
up with [b]eautiful skin. [And there] was the fact there were extraordinarily little side effects. | ask[ed]
myself “Will it damage their immune systems?” The only negative effect was the dryness of the eyes
of my youngest son. | now put eye drops to prevent the dryness. | will notice their eyes becoming

red and dry, but it is okay, it is much better like this. You just put eye drops in their eyes. [| mostly

used hydrating eye drops during allergy season and did not need a prescription for these.] They now
have soft and normal skin. | never could feel the softness of their skin since they were babies! Since
the doctor prescribed Dupixent injections, now they are living so well. It is wonderful. Their skin is
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beautiful — colour is great; their skin is soft. This is so exciting!"?® (Translation)

The change in her sons’ skin was so remarkable that she was afraid she would accidentally do something
that would cause their eczema to reappear:

"l did not want to give them a bath in case it affected the skin; | didn't want to ruin this change in their
skin. [I kept feeling like] if | do something [different], it will come back.”?® (Translation)

From her perspective as a caregiver, the successful use of dupilumab for her children was transformative:

“Dupixent changed my life, and | started living. | have nothing to do now [to help manage my kids’
eczema since we started Dupixent injections].”?” (Translation)

The successful use of dupilumab changed many things in terms of the children’s previous treatment
routines:

“Since starting Dupixent injections, they do not need [as many] creams. Before, they needed five
different creams for different parts of their bodies...no more cortisone | used to use five jars of cream
per week and now | just use one.”?® (Translation)

“I looked for AD on their bodies and | could not find any signs of AD They could dress themselves
now. | do not have to supervise their baths. What a beautiful summer we had. It was marvelous. In
the fall, | kept checking their skin — it was well hydrated. Wow, it was marvelous. | think it is changing
now. It is wonderful for the kids. For sure, there are moments where the spots reappear under the
ears and on their hands — but less so - probably because there is a bit of stress, and it is allergy
time."?® (Translation)

Despite extra handwashing during the COVID-19 pandemic, her children continue to have positive outcomes:

“Due to COVID-19, they will have plaques on their hands because they wash their hands more often
and [a few days before] the injections are due ... their skin becomes itchier [and so] | apply a bit of
cream at night.”® (Translation)

Companion Diagnostic Test
Not applicable.

Anything Else?

Skin disorders are often diminished, disregarded, and dismissed. They are more than “just a rash”. Skin
disorders often reflect imbalances in inflammatory and other systems, and can be caused by allergens,
viruses, cancer, bacteria, fungi, genetics, wounds, hormones, and other disorders, and can cause devastating
impacts. Many of the medicines available to treat skin disorders were initially developed for other diseases
or organ systems and have become part of the skin treatment toolbox (e.g., methotrexate developed for
cancer, cyclosporine developed for preventing organ rejection, etc.) (Wikipedia, 2021).

The development of more tailored treatment options for skin disorders on the horizon provides new hope
that treatments will address the underlying pathology of skin disorders, rather than only treating the
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symptoms. Skin patients deserve to be treated with respect and dignity by the health system, which includes
its embrace of new and tailored treatment options.

' Participant 1: Caregiver of two children, aged 8 and 10 enrolled in the dupilumab trial for extension 6-11

2 Participant 3: Adult patient living with severe atopic dermatitis who experienced AD as a child, currently on
dupilumab.

3 Participant 1: Caregiver of two children, aged 8 and 10 enrolled in the dupilumab trial for extension 6-11

4 Participant 2: Adult patient living with severe atopic dermatitis who experienced AD as a child, currently on
dupilumab.

° Participant 2: Adult patient living with severe atopic dermatitis who experienced AD as a child, currently on
dupilumab.

¢ Participant 1: Caregiver of two children, aged 8 and 10 enrolled in the dupilumab trial for extension 6-11

7 Participant 3: Adult patient living with severe atopic dermatitis who experienced AD as a child, currently on
dupilumab.

8 Participant 1: Caregiver of two children, aged 8 and 10 enrolled in the dupilumab trial for extension 6-11

° Participant 2: Adult patient living with severe atopic dermatitis who experienced AD as a child, currently on
dupilumab.

0 Participant 3: Adult patient living with severe atopic dermatitis who experienced AD as a child, currently
on dupilumab

" Participant 4: Adult patient living with severe atopic dermatitis who experienced AD as a child, currently on
dupilumab.

2 Participant 1: Caregiver of two children, aged 8 and 10 enrolled in the dupilumab trial for extension 6-11
3 Participant 1: Caregiver of two children, aged 8 and 10 enrolled in the dupilumab trial for extension 6-11
4 Participant 5: Caregiver of an adult patient who experienced AD as a child.

'S Participant 1: Caregiver of two children, aged 8 and 10 enrolled in the dupilumab trial for extension 6-11
6 Participant 1: Caregiver of two children, aged 8 and 10 enrolled in the dupilumab trial for extension 6-11
7 Participant 1: Caregiver of two children, aged 8 and 10 enrolled in the dupilumab trial for extension 6-11
'8 Previously interviewed patient with severe AD who later used dupilumab.

9 Participant 1: Caregiver of two children, aged 8 and 10 enrolled in the dupilumab trial for extension 6-11
20 Participant 1: Caregiver of two children, aged 8 and 10 enrolled in the dupilumab trial for extension 6-11

21 Participant 5: Caregiver of an adult patient who experienced AD as a child.
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2 Participant 1: Caregiver of two children, aged 8 and 10 enrolled in the dupilumab trial for extension 6-11

= Participant 4: Adult patient living with severe atopic dermatitis who experienced AD as a child, currently on
dupilumab.

2 Participant 1: Caregiver of two children, aged 8 and 10 enrolled in the dupilumab trial for extension 6-11
% Participant 1: Caregiver of two children, aged 8 and 10 enrolled in the dupilumab trial for extension 6-11
26 participant 1: Caregiver of two children, aged 8 and 10 enrolled in the dupilumab trial for extension 6-11
2 Participant 1: Caregiver of two children, aged 8 and 10 enrolled in the dupilumab trial for extension 6-11
28 Participant 1: Caregiver of two children, aged 8 and 10 enrolled in the dupilumab trial for extension 6-11
2 Participant 1: Caregiver of two children, aged 8 and 10 enrolled in the dupilumab trial for extension 6-11
30 Participant 1: Caregiver of two children, aged 8 and 10 enrolled in the dupilumab trial for extension 6-11
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The data used to support this submission was collected and analyzed by the CSPA and Eczéma Québec.
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Table 1: Financial Disclosure for Canadian Skin Patient Alliance

Company $0 to $5,000 $5,0001 to $10,000 $10,001 to $50,000 In Excess of $50,000
Sanofi Canada - - - X
Pfizer Canada - - - X
Abbvie Canada - - - X
LEO Pharma Canada - - X -
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Table 2: Financial Disclosure for Eczéma Québec

Company $0 to $5,000 $5,0001 to $10,000 $10,001 to $50,000 In Excess of $50,000
Sanofi Genzyme - - X -
McGill COE-AD and its - - - X

pharmaceutical industry
sponsors (Pfizer Canada,
AbbVie Canada, LEO Pharma
Canada, Novartis, Sanofi
Genzyme, Eli Lilly)

McGill COE-AD and its dermo- - - X -
cosmetic industry sponsors
(CUTIMed, Beirsdorf, LOréal)

Eczema Society of Canada

About Eczema Society of Canada

The Eczema Society of Canada (ESC) is a registered Canadian charity dedicated to improving the lives of
Canadians living with eczema, with a mission of support, education, awareness, and research. For more
information, please visit http://www.eczemahelp.ca.

Information Gathering

Information for this submission was gathered via written questionnaires, surveys, interviews, statements,
and testimonials by patients who live with uncontrolled moderate or severe atopic dermatitis (AD) and/or
their caregivers (reporting on patient experience for those aged 17 and younger). Patients and/or caregivers
who shared their experiences using dupilumab accessed the drug through clinical trials, compassionate care
programs, and/or private or provincial drug coverage. In some cases, patients and/or caregivers paid out of
pocket to fund their treatment. All responses and testimonials are anonymous.

Survey data in this submission includes data from: 1057 respondents regarding the AD patient journey; 299
respondents regarding AD systemic treatment experience; and 1035 respondents regarding AD quality of
life impact.

Disease Experience

AD is an inflammatory skin condition that causes dry, itchy skin which develops rash/lesions that can crack,
0oze, and bleed. It is the most common form of eczema, and severity can range from mild to severe. The
symptoms of moderate and severe AD include debilitating itch and pain, and can be life altering for patients,
their caregivers, and their family members.

AD is typically characterized by periods of flare (worsening of the condition) and periods of remission
(clear skin or improvement of the condition). The condition is chronic, and many patients suffer with it their
entire lives. Some patients never experience periods of clear skin, and constantly suffer with some baseline
flare activity.
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Living with the chronic itch and pain of AD can take a significant toll on quality of life. 70% of paediatric
survey respondents with moderate or severe AD suffer from interrupted sleep due to their symptoms,

with 18% having poor sleep more than 14 nights per month. Studies show that sleep is important for
general health and growth for children, (Zhou Y, Aris IM, Tan SS, et al. Sleep duration and growth outcomes
across the first two years of life in the GUSTO study. Sleep Med. 2015 Oct;16(10):1281-6. doi: 10.1016/j.
sleep.2015.07.006. Epub 2015 Jul 17. PMID: 26429758.) and sleep is significantly impacted due to the

itch and discomfort caused by AD. This is also a distressing aspect of the condition for caregivers, as they
frequently report being up throughout the night, or having to sleep with their child in an attempt to stop their
child from scratching and damaging the skin, as well as to provide comfort to their child.

“My son would sleep in my bed so | could hold his hands and stop him from biting and scratching
until he would bleed, even with all of the oral and topical meds, nothing worked.”

“My child was constantly itchy and would scratch until they bled. We tried everything - topical
steroids, prednisone, changing diet, wet wraps, you name it. But nothing helped.

Patients consistently rate itch as the most bothersome symptom of AD. The intense itch can drive patients
to scratch uncontrollably and further damage broken skin, especially while asleep when the urge to scratch
is uninhibited and can be intense. Patients and caregivers also reported bleeding from skin damage due

to scratching and needing to frequently change clothing and bedding as a result. Children can experience
feelings of embarrassment and shame when their clothes exhibit visible blood stains, when bandages are
required, and when their skin rash has visible crusting, bleeding, and scabbing.

“Some days | was ashamed and embarrassed that | couldn’t help [my child] when people would stare
at his skin.”

Paediatric patients can also experience devastating impacts during flares, contributing to missed school,
feelings of social isolation, and bullying. Survey data reveals that days of school missed is positively
correlated to AD severity. Caregivers reported that their child could not participate in sports or gym class
because extending their arms and legs would be too painful and cause their skin to crack. Others reported
not being able to participate in activities like swimming and being limited to certain activities or holidays as
a family in order to accommodate their child with AD. Paediatric patients have reported to ESC that these
circumstances make them feel embarrassed, sad, and like a burden to their family.

“I felt like a bad mother, as if | was not taking proper care of my child, when in reality we were working
so hard, applying so many creams and medicines, and nothing was helping our child.”

Caregivers reported that the condition places a significant emotional toll and burden on the whole family.
Feelings of guilt, frustration, anger, and sadness is common. Survey results indicated 69% of caregivers
reported experiencing anxiety due to managing a child with AD, and 25% reported experiencing depression
related to their child’s condition. 41% of caregivers reported they feel like a failure when they cannot control
their child’s flares. Watching your child suffer daily is very difficult for caregivers of children with unmanaged
AD. Numerous caregivers reported that simple acts like bathing can be excruciating and bring their

child to tears.
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“I try to stay positive, but | can feel myself melting away as a mother. | get frustrated and angry and
have been forced to disconnect from my other children because | simply can't provide them with the
attention they deserve [while caring for my child with AD]. | wouldn’t wish this upon anyone.”

Experiences With Currently Available Treatments

Typical management of AD includes trigger avoidance, skin care, and the use of topical medications to
manage inflammation when flares occur. However, for a small group of patients with more severe forms
of uncontrolled AD, these strategies often only provide temporary relief, or no relief at all. For this group of
patients, their dermatologist may recommend a systemic therapy as the next step.

“Our child has literally suffered with this all his life - since he could control his hands he has
scratched. We've tried every topical medication, faithfully, and they never clear his skin or offer relief.”

Before dupilumab was approved, systemic therapies for patients with AD included phototherapy/light
therapy, oral corticosteroids, and off-label systemic immunosuppressants. While oral corticosteroids

can offer control of symptoms in the short-term, they are not recommended for long-term use, and even
short- term use can carry significant risks of side effects. Patients also reported terrible rebound flares after
stopping even a short course of these medicines.

Off-label systemic medications like methotrexate and cyclosporine are sometimes used however these
immunosuppressive medications are not approved for use in patients with AD. Patients and caregivers
report concerns related to serious side effects both in the short-term (e.g., nausea) and long-term (e.qg.,
organ damage). The caregiver community is particularly wary of using systemic therapies that have not been
approved for use in children, or that carry significant side effects.

“As parents, we have struggled. [My child and I] have butt heads about their treatment. Every morning,
we find dried skin and blood on his sheets. It hurts to see your child hole up in their room and not
want to come out. As a parent, how do we support them through this?”

Patient and caregiver concerns related to side effects vary greatly from patient to patient and caregiver to
caregiver. Some are very concerned and cautious about risks and side effects related to their child taking any
medication(s). Others reported willingness to weigh the risk / benefit ratio in relation to the severity of their
child’s condition and the suffering they are enduring.

“As parents, we would get so hopeful when we would see a new doctor or treatment only to feel let
down because they didn’t understand our struggle, or the meds didn't help.”

Improved Outcomes

Patients and caregivers are seeking treatments that reduce or ideally eliminate skin inflammation, skin
symptoms, and itch. Many caregivers reported deep frustration in navigating the cycles of recurrent flares
when medications fail. For some, it can feel like an endless cycle of topical medications, which result in little
or no improvement. Some patients and caregivers reported that despite trying numerous topical treatments
and over-the-counter products (often at great personal expense), diligently following the instructions of
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their health care providers, and modifying their family’s lifestyle to avoid triggers, their child still experienced
devastating flares with no relief or improvement of symptoms.

“When his flares were severe, | would be bathing and medicating him constantly and going to see
doctors 2-3 times a week and nothing would help. | felt like such a failure as a mom because |
couldn’t help him.”

“We would have tried anything, done anything, or paid anything to give our child relief. His eczema
was impacting his mental health, his confidence, his desire to go to school. We were desperate.”

Experience with Drug Under Review

Caregivers of patients who were part of the dupilumab clinical trial reported significant improvements in
their child’s skin symptoms and quality of life. They all reported that the improvements were life changing,
and that dupilumab is the first medication in their child’s life that has worked to improve their child’s skin and
reduce itch.

This experience with dupilumab is also reflected in survey data which reported that patients who took
dupilumab experienced improved sleep, improved mood, increased concentration at school, improved social
relationships, and the renewed ability to exercise.

“We saw drastic results. [Our child] was sleeping better. The difference was night and day.”

“In short, | would characterize my experience taking dupilumab as transformational. | was much less
itchy, slept better, and additionally my allergic rhinitis in response to household allergies completely
disappeared. My overall quality of life made phenomenal improvement.”

Of the systemic survey respondents who have taken dupilumab, 80% agreed it has contributed to the optimal
management of their AD. One family reported that while they knew of the potential side effects, they were
willing to accept the risk in exchange for finding something — anything — that could finally provide relief for
their child’s suffering. One family interviewed reported noticing redness in their child’s eye, but it did not
cause them to stop using the medication.

A caregiver reported that at first, they were in disbelief of the improvement dupilumab made, because their
child had been suffering for so long and they didn't believe relief was even possible. Another caregiver
reported that the insatiable itch and fear of flares was eliminated. One family shared that dupilumab changed
their child’s life, as their AD is now better than it has ever been.

“We weighed the pros and the cons of the side effects, but nothing else has helped. Our child has
never had clear skin until now. People need to know and need to understand that this is not ‘just an
itch.’ This affects your whole life.”

“We were originally skeptical of side effects, but those concerns fell away after one week of being on
dupilumab. We saw immediate improvement. It was life changing.”

Companion Diagnostic Test
Not applicable.
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Anything Else?

Uncontrolled AD can be life altering for a child and can significantly diminish quality of life. These patients
and their caregivers are desperate for safe and effective treatments. Based on ESC's interviews and
survey data, dupilumab is reported as a life-altering medication. Patients in need deserve access to this
groundbreaking medication. Patients have also reported that the lack of access to dupilumab through
provincial drug programs (other than Quebec and NIHB programs) has been devastating, frustrating, and
inequitable. Equitable access to novel medications is critically important to patients with AD in Canada.

“After seeing six dermatologists, our son was finally prescribed [dupilumab], and then our private
insurance denied him because he hasn't taken Cyclosporine. Ridiculous and infuriating. ODB doesn’t
cover it. It's the carrot dangled in front of an exhausted horse.”

“Why is a biologic drug that has been proven to significantly help patients with eczema been put off
by our government? | understand that in some cases there are a lot of people with mild eczema but
what about the 10% of people with severe eczema? How much longer do we need to suffer before
something is done?”

“We would have loved to keep using it but we couldn’t afford paying out of pocket. We feel awful
as parents.”

Conflict of Interest Declaration — Eczema Society of Canada
Did you receive help from outside your patient group to complete this submission?

No.
Did you receive help from outside your patient group to collect or analyze data used in this submission?
No.

List any companies or organizations that have provided your group with financial payment over the past two
years AND who may have direct or indirect interest in the drug under review.

ESC receives funding from funding organizations, donations, and corporations, which include pharmaceutical
companies.

Table 3: Financial Disclosure for Eczema Society of Canada

Company S0 to $5,000 $5,0001 to $10,000 $10,001 to $50,000 In Excess of $50,000
Sanofi Genzyme Canada ‘ - ‘ - ‘ - X
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Clinician Input

Canadian Dermatology Association

About Canadian Dermatology Association

The Canadian Dermatology Association, founded in 1925, is the national medical specialty association

that represents Canadian certified dermatologists. The association exists to advance the science and

art of medicine and surgery related to the care of the skin, hair and nails; provide continuing professional
development for its members; support and advance patient care; provide public education on sun protection
and other aspects of skin health; and promote a lifetime of healthier skin, hair and nails.

Clinical review and oversight are provided by the Canadian Dermatology Association’s Pharmacy and
Therapeutics Advisory Board and the CDA Board of Directors.

Website: https://dermatology.ca/

Information Gathering
Information was gathered from clinical experience, medical literature, and published trial (NCT03346434).

Current Treatments and Treatment Goals

Current treatments for atopic dermatitis in children aged 6 months to 11 years start with education around
general measures such as advice on bathing practices and moisturizer use. The most commonly used
therapies are topicals: topical corticosteroids, topical calcineurin inhibitors, and topical phosphodiesterase
4 inhibitor. There is occasional use of phototherapy and off-label systemic agents such as short courses of
prednisone, and longer courses of methotrexate or cyclosporine. Dupilumab is the only on-label systemic
treatment for atopic dermatitis in this age group and is considered the treatment of choice for a child in this
age group requiring a systemic agent.

Treatment Gaps (Unmet Needs)
Considering the treatment goals, please describe goals (needs) that are not being met by currently available
treatments.

There has been a lack of options for approved systemic medications for atopic dermatitis in this age group.
For patients with severe atopic dermatitis not responding to topicals, safe and proven therapies to reduce
pruritus, improve sleep, improve concentration at school, and improve overall quality of life for both children
with atopic dermatitis and their parents are needed, and dupilumab currently is the only medication that
fills this gap.

Atopic dermatitis (AD), especially in its moderate-to-severe form and poorly controlled, is a debilitating
disease characterized by well documented significant functional impairment and wide-reaching physical,
psychosocial, academic, occupational and economic impact on the growing child. The role of chronic itch
can often be analogized to burdens of chronic pain. This can lead to daytime fatigue and irritability, and
concentration and behavioural issues at school or work, for example, leading to lost productivity (Barbeau &
Lalonde, 2006). The odds of having attention deficit hyperactivity disorder (ADHD) are significantly increased

Dupilumab (Dupixent) 160



https://dermatology.ca/
https://clinicaltrials.gov/ct2/show/study/NCT03346434?term=dupilumab&recrs=e&age=0&draw=2&rank=4

CADTH Reimbursement Review

in children with AD with a clear relationship between the prevalence of ADHD and the severity of the skin
disease (Yaghmaie, Koudelka, & Simpson, 2013). The severity and impact on the mental health on patients
suffering from skin conditions and the increased rates of anxiety and depression in both children who
suffer from AD cannot be understated. Estimations show that moderate to severe AD has a greater impact
than diabetes on pediatric caregivers (Barbeau & Lalonde, 2006). When under poor control, AD frequently
complicated by both short- and long-term problems such as secondary bacterial or viral skin infection

(eg. impetigo, MRSA or eczema herpeticum), sleep disturbances and other physical and mental health
comorbidities such as anxiety, depression, insomnia and suicidality and due to chronic itching, pain and
discomfort (ESC 2017; Weidinger & Novak, 2016).

Unmet Needs

In the Eczema Society of Canada’s 2017 quality of life survey report for moderate-to-severe AD, respondent
concerns raised include timely access to specialists, and wait times for those caring for children affected
by AD. 85% of survey respondents reported that their child living with moderate to severe AD is not well
controlled. For those in more severe categories, many respondents reported failing topical steroids,
moisturizers, oral antihistamines, topical calcineurin inhibitors, and even systemic steroids. The majority
(78%) used 4 or more different treatments for AD, with over 1/3 of patients using 10 or more different
treatments, and 1 in 5 using 15 or more treatments for their AD. This also presents in caregiver/parental
impacts due to the multi-regimented nature of AD lifestyle and management, for example, 80% of caregivers
in the same survey reported treatment regimens challenging. Over half of caregivers reported sleep loss
due to their child's AD, and 69% experiencing anxiety related to their child’s AD, amongst other impacts such
as stress, financial burdens, and feelings of lack of support (ESC, 2017). Clinicians who see with moderate-
to-severe AD in pediatric patients see significant impacts on both pediatric patients and caregivers.
Furthermore, such extensive regimens can be time-consuming, overwhelming, and place extra burdens on
the counseling and prescribing physician who already has limited time.

In the Canadian context, although severe spectrum AD patients represent a minority of children affected,
the impact of itch and quality of life impairments are well described. Effects on mood (55%), concentration,
(47%) and school (23%) have been reported in Eczema Society of Canada’s ‘Itch in Atopic Dermatitis Survey’
(ESC, 2021). The majority of respondents described their itch as unpredictable and underestimated, often
triggered by external and unavoidable factors such as stress, weather changes, fabrics, and exercise.

The majority of respondents reported difficulty falling asleep (74%), staying asleep (67%), and woken

from sleep (76%) due to their itch. Since both these surveys were published, we are not aware of any FDA
approved new options for moderate-to severe AD in this pediatric age group. We need to be able to expand
our armamentarium from both a safety and efficacy standpoint, especially when treatment ladders are
exhausted. Furthermore, often, pediatric patients have recurrent courses of oral steroids prescribed by
multiple physicians, which can lead to both short- and long-term side effects in which the risk far outweighs
the benefit of dupilumab’s safety profile.
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Place in Therapy
How would the drug under review fit into the current treatment paradigm?

Dupilumab would be for a child with moderate to severe atopic dermatitis who has failed management with
topical therapies [Please refer to the notes above].

Which patients would be best suited for treatment with the drug under review? Which patients would be
least suitable for treatment with the drug under review?

Best suited:
* Moderate to severe atopic dermatitis
« Failed topical management
* Poor quality of life
« Caregiver impact, complicated regimens with topical therapy
» Recurrent courses of oral steroids
» Those with severe comorbid asthma
Poorly suited:
» Mild atopic dermatitis
» Responding to topical management
What outcomes are used to determine whether a patient is responding to treatment in clinical practice?
How often should treatment response be assessed?

Clinically meaningful responses include reduced EASI scores; improvement in symptoms - clearer skin, less
itch, less body surface area involvement; improvements in daily living — less activity/lifestyle restrictions,
more rested and engaged; and improvements in mental health and outlook.

Treatment is assessed initially at monthly intervals and then every 4 to 6 months depending on response
to therapy.
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What factors should be considered when deciding to discontinue treatment with the drug under review?
Lack of response after 3-4 months or intolerance to Dupilumab

What settings are appropriate for treatment with [drug under review]? Is a specialist required to diagnose,
treat, and monitor patients who might receive [drug under review]?

Atopic dermatitis is best diagnosed by a dermatologist. This medication should be prescribed by and
monitored by a dermatologist. As dupilumab does not require labwork, this relieves much of the burden of
extensive paperwork and safety (eg. laboratory, baseline, imaging) monitoring required by physicians.

Additional Information

Due to inherent skin barrier and cutaneous immune system dysfunction, those with uncontrolled AD are at
elevated baseline risk for bacterial skin infections such as impetigo and cellulitis (Bieber, 2010; ESC 2021,
Weidinger & Novak 2016; Silverberg 2017). Environmental factors amongst other numerous barriers faced

by remote Indigenous communities can play a role in exacerbation of chronic skin disease and secondary
infection (eg. crowded housing, poverty, communicable disease burdens, cost/accessibility of basic skin
care products such as soap, bleach, moisturizers or other hygiene fundamentals, as well as water supply
and healthcare access). Those with low incomes on or from reserve may not be able to afford expenses
required to maintain basic skin (bathing/moisturizing/washing) regimes required to control AD, and on top

of this, those in remote areas may even face higher costs of over-the-counter products such as cleaning
products due to inflated shipping costs. Numerous medical service visits for moderate to severe eczema and
its complications (eg. secondary infection), hospitalization, and consequences from absenteeism/loss of
productivity are observed in pediatric moderate to severe AD patients by clinicians caring for them, although
this needs to be more formally documented (Van Eaton et al., 2022; Asiniwasis et al., 2021). The impacts of
AD are often magnified in remote Indigenous communities due to barriers and inherent health disparities and
lack of healthcare practitioner access including long waiting lists for dermatologist assessment.

Crowded housing conditions can lead to increased transmission of contagious diseases such as scabies,
impetigo, or MRSA. This further complicates care and management of patients with skin disease and
compromised skin barrier as seen in AD, and in fact such infections may be worsened with traditional
systemic immunosuppressants used in moderate to severe AD. In these situations, we need better options
and better access to safer and efficacious treatment, particularly for pediatric patients with moderate to
severe disease. As one clinician providing input who has provided outreach services for almost a decade for
remote and rural Canadian Indigenous communities in western Canada, severe pediatric atopic dermatitis is
a poorly recognized crisis in these communities (Asiniwasis et al., 2021). These same concerns have been
shared by physician colleagues in family medicine, dermatology, pediatrics and allergy/immunology — who
believe these cases are often too complex and comorbid to deal with at the primary care level. Due to a
fundamentally impaired skin barrier in AD, care can become complicated as high rates of secondary skin
infection and infestations are reported as concerns in Indigenous children and youth living with AD in both
Canadian media (Please refer to reference list ‘Canadian Media References’) and academia (Asiniwasis et al.,
2021; Asiniwasis et al., 2022; Schrieber et al., 2023; Van Eaton et al., 2022; others). Clinician R. Asiniwasis
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has personally observed that addition to improving moderate to severe AD, these rates of skin infections
become almost negligible in patients who face recurrent episodes after starting dupilumab which have

not been observed in any other AD therapies to date. This is further backed by literature, suggesting that
dupilumab may assist with normalizing the cutaneous microbiome and decreasing S. aureus colonizations
and bacterial skin infections (Callewaert et al., 2019; Eichenfield et al., 2019) . From an academic and clinical
standpoint, dupilumab may represent the first FDA-approved opportunity to help these children grow into
healthy adolescents and adults suffering from severe AD and comorbid skin infections, whereas dupilumab
may end up being a surprisingly potential straightforward solution to multi-layered burdens and complex
barriers already faced by many of these communities - although further observational studies are needed.
Additionally, dupliumab is not considered broadly immunosuppressive, and labwork isn't required like with
other immune-suppressing systemic medications. This provides a benefit for those who do not have optimal
access to labs and primary care at short notice for safety monitoring.
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No.

List any companies or organizations that have provided your group with financial payment over the past two
years AND who may have direct or indirect interest in the drug under review.
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Table 4: COI Declaration for Canadian Dermatology Association — Clinician 1
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Table 5: COI Declaration for Canadian Dermatology Association — Clinician 2
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April 27,2023

Dear CADTH Committee,
RE: Dupilumab FDA Approval in age 6 months to 5 years, pediatric indication for AD.

As an addendum, further clinician input includes a request to CADTH’s committee to consider not including
traditional systemic immunosuppression (Methotrexate, Cyclosporine) as a pre-requisite for dupilumab
coverage in this younger age group. The main reasons are as follows:

« Traditional systemic immunosuppression such as methotrexate and cyclosporine are associated
with significant risk of cytopenias, multiorgan impairment (liver, renal), increased risk of infection,
malignancy, and others.

> We have attached the monographs of Methotrexate and Cyclosporine to this email for reference.

> We believe that the potential risk outweighs the benefit for prescribing these medications in
young children and infants. We do not fully understand short- and long-term implications, or
impact on the growing child of broad antimetabolite therapy/immunosuppression. Furthermore,
parents will raise concerns around this indication, which will leave extra burdens on counseling of
risk-benefit, and questions we may not be able to fully answer.

» Most dermatologists in Canada are not trained in or comfortable managing pediatric safety labwork
in context of systemic immunosuppression. In our residency programs, we have an adult internal-
medicine basis to our training. The minority of pediatric dermatologists who carry either fellowships
with extra training or residencies in pediatrics are limited and located in large urban centers and may
face waiting lists.

> In some provinces, such as Saskatchewan, we do not have a pediatric dermatologist.
Here, dermatologists manage patients of all ages, including these pediatric patients. As
generalists lacking extra training in pediatric dermatology, we may not be fully comfortable in
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interpreting pediatric safety labwork or confidently managing pediatric patients on this level of
immunosuppression.

o Should traditional systemic immunosuppression be required, many patients, especially in
underserviced areas, will have to be transferred out of province to consult with pediatric
dermatology.

o Dupilumab does not carry the same profile risks as traditional systemic immunosuppression by
data or mechanism. Furthermore, we now have excellent safety data with dupilumab in this age
group, where data on traditional systemic immunosuppression is sparse.

Thank you very much for this consideration! We understand rationale for adults requiring certain
prerequisites, but we would like to make this special request for the younger children and infants.

Respectfully submitted,

The Canadian Dermatology Association
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