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Background:

Atopic dermatitis (eczema) is a chronic/chronically-relapsing skin condition characterized by itching and
dry skin. Lesions can be acute, subacute, or chronic, and these can involve papules, vesicles, erythema,
crusting and exudate, swelling, scaling, and thickening/lichenification.

Atopic dermatitis is common. It affects 5-20% of children worldwide,* and approximately 11% of
children in the US.2 It is also estimated to affect around 3-7% of adults in the US.3* Management of
atopic dermatitis can create burdens for the family,” and the disorder can decrease quality of life.®
Itching, in particular, can disrupt sleep and lead to daytime sleepiness,’ irritability, and psychological
stress, and cosmetically important lesions can lead to social stress and isolation.®

Atopic dermatitis has a strong genetic component,® and a family history of atopic disease is an important
risk factor.’ Approximately 67-82% of children with atopic dermatitis have mild disease, 12-26% have
moderate disease, and 4-7% have severe disease.'®!! There is less evidence on severity of disease in
adults or on the frequency with which adults are refractory to topical therapies, but severe disease
appears to make up a greater percentage of disease in adults than in children. The majority of children
experience improvement or resolution of atopic dermatitis by late childhood, although the exact
percentage in whom disease persists into adulthood is uncertain.!?

The mainstays of therapy for atopic dermatitis include emollients to improve the epidermal barrier,
avoidance of triggers, and topical treatment with corticosteroids or calcineurin inhibitors, aimed at
decreasing inflammation.*? Patients with severe disease can be treated with phototherapy or systemic
immunomodulators such as cyclosporine, azathioprine, or, for short periods, oral corticosteroids.'**
While phototherapy is generally available to patients in the US, all of the systemic treatments other than
oral corticosteroids lack approval by the FDA for atopic dermatitis and few patients in the US receive
them. Cyclosporine appears to be the most commonly used of these non-steroid systemic agents and to
have the best evidence of efficacy.'



Prolonged use of topical corticosteroids can result in telangiectasias, increased hair, and
thinning/atrophic changes, which can be permanent,’>! and higher potency topical corticosteroids can
produce systemic effects including adrenal suppression,’ particularly when used for long periods on
large surface areas or more permeable areas of the skin. However, many patients can use these
preparations without developing atrophy or other side effects,'® and concerns about the use of topical
steroids are referred to as “steroid phobia” or “topical corticosteroid phobia”, both in the literature?®
and by a number of clinicians and patient groups with whom we spoke. Topical calcineurin inhibitors can
sting when they are first used, and the US FDA label includes a warning regarding a theoretical risk for
skin cancers and lymphoma. Phototherapy may increase the risk of skin cancer,? and systemic
immunomodulators can have potentially serious side effects.*

Crisaborole is a topical phosphodiesterase 4 (PDE 4) inhibitor that has been evaluated as a new therapy
for mild-to-moderate atopic dermatitis in adults and children, and is a potential alternative to topical
corticosteroids and calcineurin inhibitors. Dupilumab is a monoclonal antibody against interleukin-4
receptor alpha that has been evaluated as a novel systemic therapy for moderate-to-severe atopic
dermatitis in adults. Both treatments are undergoing review at the FDA with projected approval dates in
the first quarter of 2017.

Report Aims:

This project will evaluate the comparative clinical effectiveness of crisaborole for its expected indication
in the treatment of mild-to-moderate atopic dermatitis in children and adults; separately, the report will
also evaluate the comparative clinical effectiveness and value of dupilumab for its expected indication in
the treatment of moderate-to-severe atopic dermatitis in adults. The report will not compare the clinical
effectiveness of crisaborole and dupilumab.

Scope of the Evidence Review Focusing on Comparative Clinical Effectiveness:

The proposed scope for this assessment is described below using the PICOTS (Population, Intervention,
Comparators, Outcomes, Timing, and Settings) framework. Evidence will be collected from available
randomized controlled trials as well as high-quality systematic reviews; high-quality comparative cohort
studies will be considered. We will not restrict studies according to study setting; however, we will limit
our review to those that capture the outcomes of interest. However, when assessing adverse events and
harms, we will also look for randomized trials of dupilumab therapy for conditions other than atopic
dermatitis. In evaluating phototherapy and cyclosporine as comparators, we will look for randomized
trials that compare these therapies with dupilumab, with placebo/no treatment, or with topical therapy
so as to potentially inform a network meta-analysis.

Our evidence review will include input from patients and patient advocacy organizations, data from
conference proceedings and regulatory documents, information submitted by manufacturers, and other
grey literature when the evidence meets ICER standards (for more information, see http://icer-
review.org/methodology/icers-methods/icer-value-assessment-framework/grey-literature-policy/).



http://icer-review.org/methodology/icers-methods/icer-value-assessment-framework/grey-literature-policy/
http://icer-review.org/methodology/icers-methods/icer-value-assessment-framework/grey-literature-policy/

Analytic Framework:

The general analytic framework for assessment of all the interventions is depicted in Figure 1 below.

Figure 1. Analytic Framework: Atopic Dermatitis
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1) For crisaborole: adults and children with mild-to-moderate atopic dermatitis
2) For dupilumab: adults with moderate-to-severe atopic dermatitis inadequately controlled with
topical therapy, or for whom topical therapies are medically inadvisable

Interventions

1) Crisaborole for mild-to-moderate atopic dermatitis
2) Dupilumab for moderate-to-severe atopic dermatitis

Comparators

1) For crisaborole: emollient therapy alone for mild-to-moderate atopic dermatitis; if possible, we

will also compare to topical corticosteroids and calcineurin inhibitors

2) For dupilumab: topical therapy for moderate-to-severe atopic dermatitis (emollients with or
without a topical corticosteroid or calcineurin inhibitor), phototherapy, or cyclosporine



Outcomes
This review will examine key clinical outcomes that occur in patients being treated for atopic dermatitis.

Discussions with patient groups and clinicians indicated that atopic dermatitis creates symptoms for
patients and burdens for patients and families that may not be well-captured by standard trial
outcomes. We heard that although itch and the effects of atopic dermatitis on sleep are central to
quality of life, the latter is not always adequately captured in clinical trials. Burden and symptom
outcomes that are typically not well captured include psychological issues (depression; anxiety; suicidal
ideation; stress on relationships; effects on developmental milestones; effects on self-esteem and
bullying), pain (distinct from itch), burden of treatment (time spent on treatment; caregiver burdens;
difficulty of adherence by children at school [such as reapplying moisturizers]; perceived burdens of
injections versus oral medications; cost; travel to seek medical care), and interference with life activities
(missed days of school; missed days of work for parents; missed days of work for patients; disability for
the patient’s chosen profession; presenteeism effects on work and school; restrictions on diet, exercise,
and recreation; effects on intimacy).

We recognize that many of these outcomes will not be adequately addressed within randomized trials,
but will look for such evidence where available.

Outcomes from clinical trials:

e Investigator’s Static Global Assessment (ISGA)

e Investigator’s Global Assessment (IGA)

e Eczema Area and Severity Index (EASI): 50, 75, 90

e Scoring Atopic Dermatitis (SCORAD) score

e  Pruritus (by any scale)

e Dermatology Life Quality Index (DLQI)

e Patient-Oriented Eczema Measure (POEM)

e Hospital Anxiety and Depression Scale (HADS)

e EuroQol five dimensions questionnaire (EQ-5D) if available
o Treatment-related adverse events

We will also look for evidence on additional patient-reported outcomes, including other measures of
health-related quality of life and measures of sleep. Additionally, we will look for evidence regarding
effects of therapy on the long-term course of atopic dermatitis through disease modification. Since
dupilumab may have effects on other atopic disease, we will try to assess whether there are differential
effects on broader health outcomes. To do this, we will seek evidence on quality of life measures (such
as EQ-5D) in subgroups with and without asthma or nasal polyposis and/or compare such broader
measures with measures more narrowly focused on dermatologic quality of life (such as DLQI).

We will develop evidence tables for each selected study, and results will be summarized in a qualitative
fashion; meta-analysis will be considered to quantitatively summarize outcomes for the therapies of
interest. If data permit, we may perform a network meta-analysis of indirect evidence to compare
crisaborole with topical therapies (corticosteroids and calcineurin inhibitors) and to compare dupilumab
with phototherapy.



Timin
Evidence on intervention effectiveness and harms will be derived from studies of at least four week’s
duration.

Settings
We will examine results in patients treated in clinic and outpatient settings.



Simulation Models Focusing on Comparative Value:

As a complement to the evidence review, we will develop a simulation model to the assess the cost-
effectiveness of dupilumab versus topical therapy and, if the evidence is adequate, versus phototherapy
and systemic therapy with cyclosporine. The model structure will be informed by previously developed
cost-effectiveness models assessing biologic therapies in inflammatory skin disorders??, as well as
previously developed economic models assessing treatments for moderate-to-severe atopic dermatitis,
such as that published by Hjelmgren et al.?2 The model will allow for non-response and discontinuation
of treatment, and will be developed from a health system perspective. The model population will
include adults with moderate-to-severe atopic dermatitis who have failed topical therapy or for whom
topical therapies are medically inadvisable.

Key model inputs will likely include disease-specific measures (e.g., EASI, IGA), symptom improvement,
treatment-related adverse events, and health-related quality of life. Model cost inputs will include those
of the treatment regimens, costs of treating adverse events, and ongoing care. If sufficient data are
available, we will include productivity costs and associated offsets as a scenario analysis. Results will be
expressed in terms of costs per quality-adjusted life year (QALY) gained.

We will also assess the potential budgetary impact of dupilumab over a five-year time horizon, utilizing
modeled estimates of treatment costs and any cost offsets from reductions in use of other health care
resources. Potential budgetary impact analyses will assume different rates of technology uptake over a
five-year period based on ICER’s criteria. Finally, we will develop a “value-based price benchmark” for
dupilumab reflecting prices aligned with long-term cost-effectiveness thresholds.

More information on ICER’s methods for estimating product uptake and calculating value-based price
benchmarks can be found on ICER’s website.


http://3fxvz14buw4m27h41042o2un.wpengine.netdna-cdn.com/wp-content/uploads/2016/02/Slides-on-value-framework-for-website-v4-13-16.pdf

References:

10.

11.

12.

13.

14.

15.

16.

17.

Williams H, Robertson C, Stewart A, et al. Worldwide variations in the prevalence of symptoms
of atopic eczema in the International Study of Asthma and Allergies in Childhood. The Journal of
allergy and clinical immunology. 1999;103(1 Pt 1):125-138.

Shaw TE, Currie GP, Koudelka CW, Simpson EL. Eczema prevalence in the United States: data
from the 2003 National Survey of Children's Health. The Journal of investigative dermatology.
2011;131(1):67-73.

Silverberg JI, Hanifin JM. Adult eczema prevalence and associations with asthma and other
health and demographic factors: a US population-based study. The Journal of allergy and clinical
immunology. 2013;132(5):1132-1138.

Silverberg JI, Garg NK, Paller AS, Fishbein AB, Zee PC. Sleep disturbances in adults with eczema
are associated with impaired overall health: a US population-based study. The Journal of
investigative dermatology. 2015;135(1):56-66.

Drucker AM, Wang AR, Qureshi AA. Research Gaps in Quality of Life and Economic Burden of
Atopic Dermatitis: The National Eczema Association Burden of Disease Audit. JAMA
dermatology. 2016;152(8):873-874.

Holm JG, Agner T, Clausen ML, Thomsen SF. Quality of life and disease severity in patients with
atopic dermatitis. Journal of the European Academy of Dermatology and Venereology : JEADV.
2016;30(10):1760-1767.

Yu SH, Attarian H, Zee P, Silverberg JI. Burden of Sleep and Fatigue in US Adults With Atopic
Dermatitis. Dermatitis : contact, atopic, occupational, drug. 2016;27(2):50-58.

Thomsen SF, Ulrik CS, Kyvik KO, et al. Importance of genetic factors in the etiology of atopic
dermatitis: a twin study. Allergy and asthma proceedings. 2007;28(5):535-539.

Apfelbacher CJ, Diepgen TL, Schmitt J. Determinants of eczema: population-based cross-
sectional study in Germany. Allergy. 2011;66(2):206-213.

Silverberg JI, Simpson EL. Associations of childhood eczema severity: a US population-based
study. Dermatitis : contact, atopic, occupational, drug. 2014;25(3):107-114.

Ballardini N, Kull I, Soderhall C, Lilja G, Wickman M, Wahlgren CF. Eczema severity in
preadolescent children and its relation to sex, filaggrin mutations, asthma, rhinitis, aggravating
factors and topical treatment: a report from the BAMSE birth cohort. The British journal of
dermatology. 2013;168(3):588-594.

Weidinger S, Novak N. Atopic dermatitis. Lancet (London, England). 2016;387(10023):1109-
1122.

Sidbury R, Davis DM, Cohen DE, et al. Guidelines of care for the management of atopic
dermatitis: section 3. Management and treatment with phototherapy and systemic agents.
Journal of the American Academy of Dermatology. 2014;71(2):327-349.

Roekevisch E, Spuls PI, Kuester D, Limpens J, Schmitt J. Efficacy and safety of systemic
treatments for moderate-to-severe atopic dermatitis: a systematic review. The Journal of allergy
and clinical immunology. 2014;133(2):429-438.

Katz HI, Prawer SE, Mooney JJ, Samson CR. Preatrophy: covert sign of thinned skin. Journal of
the American Academy of Dermatology. 1989;20(5 Pt 1):731-735.

Furue M, Terao H, Rikihisa W, et al. Clinical dose and adverse effects of topical steroids in daily
management of atopic dermatitis. The British journal of dermatology. 2003;148(1):128-133.
Lam LH, Sugarman JL. Adrenal Suppression With Chronic Topical Corticosteroid Use in Psoriasis
Patients. Journal of drugs in dermatology : JDD. 2016;15(8):945-948.



18.

19.

20.

21.

22.

Lebwohl MG, Tan MH, Meador SL, Singer G. Limited application of fluticasone propionate
ointment, 0.005% in patients with psoriasis of the face and intertriginous areas. Journal of the
American Academy of Dermatology. 2001;44(1):77-82.

Aubert-Wastiaux H, Moret L, Le Rhun A, et al. Topical corticosteroid phobia in atopic dermatitis:
a study of its nature, origins and frequency. The British journal of dermatology. 2011;165(4):808-
814.

Lindelof B, Sigurgeirsson B, Tegner E, et al. PUVA and cancer: a large-scale epidemiological
study. Lancet (London, England). 1991;338(8759):91-93.

Woolacott N, Hawkins N, Mason A, et al. Etanercept and efalizumab for the treatment of
psoriasis: a systematic review. Health technology assessment (Winchester, England).
2006;10(46):1-233, i-iv.

Hjelmgren J, Svensson A, Jorgensen ET, Lindemalm-Lundstam B, Ragnarson Tennvall G. Cost-
effectiveness of tacrolimus ointment vs. standard treatment in patients with moderate and
severe atopic dermatitis: a health-economic model simulation based on a patient survey and
clinical trial data. British Journal of Dermatology. 2007;156:913-921.



