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Description
SEQUENCE STATEMENT

[0001] The instant application contains a Sequence Listing, which has been submitted electronically in ASCII format
and is hereby incorporated by reference in its entirety. Said ASCII copy, created on September 11, 2017, is named
Sequencelist_29.TXT and is 10.9 kilobytes in size.

FIELD OF THE INVENTION

[0002] The present invention relates to a pharmaceutical composition for use in a method of reducing pruritus or
treating atopic dermatitis (AD) or improving at least one AD-associated parameter..

BACKGROUND

[0003] Atopic dermatitis (AD) is a chronic/relapsing inflammatory skin disease characterized by intense pruritus (i.e.,
itchiness), xerosis (skin dryness), and eczematous lesions whose features include erythema, infiltration/papulation,
oozing with crusting, excoriations, and lichenification. It is often associated with other atopic disorders, such as allergic
rhinitis and asthma. Severe disease can be extremely disabling due to several factors: major psychological problems,
significant sleep loss, and impaired quality of life (QOL) that lead to a high socioeconomic cost. An estimated 2% to 10%
of adults are affected by AD (Bieber 2008, N. Engl. J. Med. 358:1483-94).

[0004] The pathophysiology of AD is influenced by a complex interplay between inflammation, environmental factors,
genetics and skin barrier dysfunction.

[0005] AD is the most common inflammatory skin disease in childhood (llli et al 2004, J. Allergy Clin. Immunol. 113:
925-31). The disease usually presents during early infancy and childhood, but it can persist into or start in adulthood
(Kay et al 1994, J. Am. Acad. Dermatol. 30: 35-9). The disease affects 15 to 30% of children and 2 to 10% of adults in
industrialized countries (Bieber 2008, N. Engl. J. Med. 358: 1483-94). Phase 1 of the International Study of Asthma and
Allergies in Childhood showed a 1-year period prevalence rate as high as 20% in Australia, England, and Scandinavia
(Williams et al 1999, J. Allergy Clin. Immunol. 103: 125-38). Often AD constitutes the first step of atopic march (progression
from one atopic disease to another). Approximately up to 60% of AD patients have concomitant asthma or allergic rhinitis
or food allergy (Hong et al 2012, Envt. Health Toxicol. 27: e20120086).

[0006] Topical corticosteroids (TCS) are overwhelmingly the most frequently prescribed class ofdrugs for AD patients.
However, long-term application of TCS is not recommended because of the risk of skin atrophy, dyspigmentation,
acneiform eruptions, and risks associated with systemic absorption (e.g., hypothalamic pituitary axis effects, Cushing's
disease, etc.). Topical calcineurin inhibitors (TCI) are generally effective and safe as short-term treatments, but concerns
of skin malignancies and increased risk of ymphomas have prompted regulatory authorities to require awarning regarding
the long-term safety of topical tacrolimus and pimecrolimus in their prescribing information. Repeated application of any
topical therapy over a long period of time or to large surface areas also leads to reduced patient compliance. First
generation antihistamines are widely prescribed for acute symptomatic treatment of pruritus, although their effectiveness
is limited and largely attributed to their sedating effect. Oral immunosuppressants (Schmitt et al 2007, JEADV 21:
606-619) and glucocorticoids are effective, but are sometimes associated with severe toxicity and side effects, thus
limiting their use to short courses and/or intermittent therapy. No systemic agents are approved in the treatment of AD
in children. All systemic agents are used off label (cyclosporine, methotrexate, azathioprine, mycophenolate mofetil,
systemic corticosteroids) and lack evidence basis of use. All of these agents have a broad immunosuppressive effect
which predisposes the patients to serious infections and increased risk of malignancies if used for prolonged periods.
Other reported significant side effects with these agents include gastritis, stunted growth, diabetes, weight gain, hyper-
tension, osteoporosis and adrenal suppression (corticosteroids), nephrotoxicity, hypertension, tremor, hypertrichosis,
headache, gingival hyperplasia (cyclosporine), gastrointestinal disturbances, ulcerative stomatitis, myelosuppression,
hepatotoxicity and pulmonary fibrosis (methotrexate), hypersensitivity reactions, elevated liver enzymes and leukopenia
(azathioprine). Moreover, a high proportion of patients in which disease is initially controlled by systemic agents suffer
from relapse once therapy is discontinued (Granlund et al 1995, Br. J. Dermatol. 132: 106-112; Schmitt et al 2009, Br.
J. Dermatol. 162: 661-8).

[0007] Cyclosporine A (CSA), a current therapy for severe AD in some regions, is a potent immunosuppressant
affecting both humoral and cellularimmune responses. This results inincreased susceptibility to infections and decreased
cancer immunosurveillance. Other commonly recognized toxicities include hypertension and impaired renal and hepatic
function. In addition, CSA interacts with other commonly used medicines potentially affecting their metabolism and effect.
Patients’ disease often rebounds when the treatment is stopped, especially after the administration of systemic gluco-
corticoids (Schmitt et al 2009, Brit J Dermatol journal compilation;1-8, Schram 2012, Allergy 67:99-106, Akhavan 2008,



10

15

20

25

30

35

40

45

50

55

EP 3 515 465 B1

Semin Cutan Med Surg 2008; 27:151-155). Biological agents including tumor necrosis factor o (TNF) inhibitors (e.g.,
infliximab, etanercept), IgE inhibitors (e.g., omalizumaby}, IL-5 inhibitors (e.g., mepolizumab), and CD11a inhibitors (e.g.,
efalizumab) have generally been ineffective in clinical trials. Therefore, there exists a significant unmet medical need
for an alternative treatment for AD, specifically severe AD in patients that are candidates for systemic therapy.

[0008] SimpsonE.etal. :Journal ofthe American Academy of Dermatology, vol.75(3), 2016, pages 506-515 discloses
that dupilumab therapy provides clinically meaningful improvement in patients with moderate to severe atopic dermatitis.
[0009] Becketal.: New England Journal of Medicine, vol.371 (2), 2014, pages 130-138 discloses the use of dupilumab
treatment in adults with moderate-to-severe atopic dermatitis.

[0010] DiamantT.etal.: The Lancet, vol.387(10013), 2015, pages 40-52 discloses the efficacy and safety of dupilumab
in adults with moderate-to-severe atopic dermatitis inadequately controlled by topical treatments.

BRIEF SUMMARY OF THE INVENTION

[0011] The present invention provides a pharmaceutical composition comprising an interleukin-4 receptor (IL-4R)
inhibitor for use in a method of reducing pruritus ortreating atopic dermatitis (AD) orimproving at least one AD-associated
parameter in a patient having moderate-to-severe AD who is a candidate for systemic therapy, wherein the patient has
a history ofinadequate response orintolerance to a systemicimmunosuppressant and/or wherein therapy with a systemic
immunosuppressant is inadvisable; and wherein the method comprises administering to the patient a therapeutically
effective amount of said pharmaceutical composition comprising the IL-4R inhibitor, wherein the IL-4R inhibitor is an
antibody or antigen-binding fragment thereof that specifically binds IL-4R, wherein the antibody or antigen-binding frag-
ment thereof comprises three heavy chain complementarity determining regions (HCDR1, HCDR2, and HCDR3) and
three light chain complementarity determining regions (LCDR1, LCDR2, and LCDR3), wherein the HCDR1 comprises
the amino acid sequence of SEQ ID NO:3, the HCDR2 comprises the amino acid sequence of SEQ ID NO:4, the HCDR3
comprises the amino acid sequence of SEQ ID NO:5, the LCDR1 comprises the amino acid sequence of SEQ ID NO:6,
the LCDR2 comprises the amino acid sequence of SEQ ID NO:7, and the LCDR3 comprises the amino acid sequence
of SEQ ID NO:8. According to certain aspects, the methods treat, prevent and/or reduce the severity of a symptom of
moderate-to-severe atopic dermatitis (AD) and severe AD. Certain embodiments of the invention pertain to the phar-
maceutical composition for use in a method for treating patients with severe AD that is resistant to treatment or is
inadequately controlled by a systemic immunosuppressant. In some embodiments, the present invention includes the
pharmaceutical composition for use in a method oftreating patients with severe AD that is uncontrolled despite treatment
with a systemic therapeutic agent. In some embodiments, the present invention includes the pharmaceutical composition
for use in a method of treating patients with severe AD for whom treatment with a a systemic immunosuppressant is
medically inadvisable. The method comprises administering to a subject or a patient in need thereof one or more doses
of a pharmaceutical composition comprising a therapeutically effective amount of an interleukin-4 receptor (IL-4R) in-
hibitor, wherein the IL-4R inhibitor is an antibody or antigen-binding fragment thereofthat specifically binds IL-4R, wherein
the antibody or antigen-binding fragment thereof comprises three heavy chain complementarity determining regions
(HCDR1, HCDR2, and HCDR3) and three light chain complementarity determining regions (LCDR1, LCDR2, and
LCDR3), wherein the HCDR1 comprises the amino acid sequence of SEQ ID NO:3, the HCDR2 comprises the amino
acid sequence of SEQ ID NO:4, the HCDR3 comprises the amino acid sequence of SEQ ID NO:5, the LCDR1 comprises
the amino acid sequence of SEQ ID NO:6, the LCDR2 comprises the amino acid sequence of SEQ ID NO:7, and the
LCDR3 comprises the amino acid sequence of SEQ ID NO:8. In certain embodiments, the IL-4R inhibitor is administered
as monotherapy. In other embodiments, the IL-4R inhibitor is administered in combination with a topical therapy (such
as a topical corticosteroid or a topical calcineurin inhibitor).

[0012] In certain embodiments, the systemic therapeutic agent is an immunosuppressant selected from the group
consisting of cyclosporine A, methotrexate, mycophenolate mofetil, azathioprine, an oral corticosteroid, and interferon-
gamma.

[0013] In certain embodiments, the method to treat severe AD or to improve at least one AD-associated parameter in
a patient comprises administering a pharmaceutical composition comprising a therapeutically effective amount of the
antibody or antigen-binding fragment thereof that binds IL-4R, and determining an improvement in an AD-associated
parameter. In certain embodiments, the administration of the IL-4R inhibitor results in an improvement in one or more
AD-associated parameters selected from the group consisting of Investigators Global Assessment (IGA); Body Surface
Area Involvement of Atopic Dermatitis (BSA); Eczema Area and Severity Index (EASI); Scoring atopic dermatitis (SCO-
RAD); 5-D Pruritus Scale; and Pruritus Numeric Rating Scale (NRS). In certain embodiments, administration of the IL-
4R inhibitor results in an improvement in at least one patient-related outcome selected from the group consisting of
Global Individual Signs Score (GISS), Patient Oriented Eczema Measure (POEM), Patient-assessed Hospital Anxiety
and Depression Scale (HADS) and Patient-reported Dermatology Life Quality Index (DLQY).

[0014] According to certain aspects, the method for treating a patient with severe AD or for improving at least one AD-
associated parameter in a patient with AD is a method wherein the patient has an attribute or is selected on the basis
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of an attribute selected from the group consisting of: (i) the patient has a baseline IGA score = 4; (ii) the patient has a
baseline IGA score > 3; (iii) the patient is a candidate for systemic therapy; (iv) the patient has disease that is uncontrolled
by topical AD therapy; (v) the patient has a documented history of inadequate response to topical AD therapy or for
whom topical therapy is inadvisable due to adverse side effects or safety risks; (vi) the patient has been previously
treated with a medication or procedure selected from the group consisting of a topical corticosteroid, a topical calcineurin
inhibitor, an anti-histamine, an emollient, adermatologicaltherapeutic, a systemic glucocorticoid, a non-steroidal systemic
immunosuppressant, cyclosporine A, azathioprine, ultraviolet (UV) light therapy, and phototherapy; and (vii) the patient
has a concomitant disease or disorder selected from the group consisting of food allergy, asthma, seasonal allergy,
allergic rhinitis, house dust allergy, and allergic conjunctivitis. The method, according to this aspect, comprises admin-
istering the pharmaceutical composition comprising a therapeutically effective amount ofthe IL-4R inhibitor to the patient
in need thereof. In certain embodiments, the administration results in one or more of the following effects: (a) more than
70% reduction from baseline in EASI score; (b) more than 50% reduction from baseline in pruritus NRS from week 2
after administration of the first dose; (c) a > 4-point reduction from baseline in pruritus NRS as early as week 2 after
administration of first dose; (d) patient achieves IGA of 0 or 1 ("clear" or "almost clear") with a reduction of >2 points
from baseline on a 0 to 4 IGA scale; (e) an improvement in the quality of life of the patient. In certain embodiments, the
IL-4R inhibitor is administered as monotherapy. In other embodiments, the IL-4R inhibitor is administered in combination
with a topical therapy (such as a topical corticosteroid or a topical calcineurin inhibitor).

[0015] According to certain aspects, the method is for treating or reducing pruritus in a patient with severe AD wherein
the patient is a candidate for systemic therapy. The method, according to these aspects, comprise selecting a patient
diagnosed with severe AD wherein the patient is resistant, inadequately responsive or intolerant to a systemic immuno-
suppressant; and administering to the patient in need thereof one or more doses of the IL-4R inhibitor. In certain em-
bodiments, the IL-4R inhibitor is administered as monotherapy. In other embodiments, the IL-4R inhibitor is administered
in combination with a topical therapy (such as a topical corticosteroid or a topical calcineurin inhibitor). In certain em-
bodiments, the administration of the IL-4R inhibitor results in more than 70% reduction from baseline in EASI score,
more than 50% reduction from baseline in pruritus NRS, a > 4-point reduction from baseline in pruritus NRS, and/or a
reduction of >2 points from baseline on a 0 to 4 IGA scale.

[0016] According to certain aspects, the method is for treating a patient with severe AD. The methods, according to
these aspects, comprise selecting a patient with severe AD, wherein the patient has been previously treated with a
therapeutic selected from the group consisting of cyclosporine A, an IgE inhibitor, a TNFalpha inhibitor, a CD11ainhibitor,
a CD20 inhibitor, an antibiotic, an IL-4R inhibitor (e.g., an anti-IL-4R antibody such as dupilumab), a systemic immuno-
suppressant, a topical corticosteroid, an oral corticosteroid, calcineurin inhibitor and phototherapy; and administering
one or more doses of an IL-4R inhibitor to the patient in need thereof.

[0017] In certain embodiments, the method reduces the dependence on topical corticosteroids (TCS) in a patient with
severe AD, the methods comprising administering one or more doses ofthe IL-4R inhibitor to the subject in need thereof.
In certain further embodiments, a medium-potency or high-potency TCS is concomitantly administered with the IL-4R
inhibitor. In one further embodiment, the amount of TCS is gradually reduced by at least 20%, at least 30%, at least
40% or at least 50% upon administration of the first dose of the IL-4R inhibitor.

[0018] Accordingto certain aspects,the methodto reduces flares or AD exacerbations, the method comprising selecting
a patient with severe AD and administering one or more doses of an IL-4R inhibitor to the patient in need thereof. In
certain embodiments, the patient has refractory AD or has relapsed after therapy with a systemic therapeutic agent (e.g.,
a systemic immunosuppressant).

[0019] Accordingto certain aspects, the methodtreats AD orreduces pruritus orimproves an AD-associated parameter,
the method comprising selecting a patient with moderate-to-severe or severe AD wherein the patient has been previously
treated more than 5 weeks ago, more than 8 weeks ago, more than 13 weeks ago, or more than 20 weeks ago with an
IL-4R inhibitor (e.g., an anti-IL-4R antibody such as dupilumab) and re-treating the patient in need thereof with one or
more doses of an IL-4R inhibitor wherein the re-treatment leads to more than 70% reduction from baseline in EASI score,
more than 50% reduction from baseline in pruritus NRS, a > 4-point reduction from baseline in pruritus NRS, and/or a
reduction of >2 points from baseline on a 0 to 4 IGA scale. In certain embodiments, each dose of the IL-4R inhibitor
comprises about 50 - 600mg and is administered 1, 2, 3 or 4 weeks after the immediately preceding dose.

[0020] According to certain aspects, the method treats AD or improves at least one AD-associated parameter in a
patient with AD, the method comprising (a) selecting a patient with AD wherein the patient has an attribute selected from
the group consisting of; (i) the patient has a baseline IGA score = 4; (ii) the patient has a baseline IGA score > 3; (iii)
the patient is between 6 and 18 years of age; (iv) the patient has disease that is uncontrolled by topical AD therapy; (v)
the patient has a documented history of inadequate response to topical AD therapy or for whom topical therapy is
inadvisable due to adverse side effects or safety risks; (vi) the patient has been previously treated with a medication or
procedure selected from the group consisting of a topical corticosteroid, a topical calcineurin inhibitor, an anti-histamine,
an emollient, a dermatological therapeutic, a systemic glucocorticoid, a non-steroidal systemic immunosuppressant,
cyclosporine A, azathioprine, UV light therapy, and phototherapy; and (vii) the patient has a concomitant disease or
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disorder selected from the group consisting of food allergy, asthma, seasonal allergy, allergic rhinitis, house dust allergy,
and allergic conjunctivitis; and (b) administering one or more doses of a therapeutically effective amount of an IL-4R
inhibitor to the patient in need thereof. In certain embodiments, each dose of the IL-4R inhibitor comprises 1, 2, 3, 4 or
5 mg/kg of the patient’s body weight, and each dose is administered 1 - 4 weeks after the immediately preceding dose.
[0021] The method comprises administering one or more doses of the IL-4R inhibitor to a subject in need thereof. In
certain embodiments, the method comprises administering about 10 mg to about 600 mg of an IL-4R inhibitor as an
initial dose followed by one or more secondary doses, each secondary dose comprising 25 to 400 mg of an IL-4R
inhibitor. In certain embodiments, the initial dose and the one or more secondary doses each comprise about 10 mg to
about 600 mg of the IL-4R inhibitor. In certain embodiments, the IL-4R inhibitor is administered at an initial dose of
600mg followed by one or more secondary doses wherein each secondary dose comprises 300mg. According to this
aspect of the invention, the IL-4R inhibitor may be administered to the subject at a dosing frequency of, e.g., once a
week, once in 2 weeks, once in 3 weeks or once in 4 weeks. In one embodiment, each secondary dose is administered
1 week after the immediately preceding dose. In one embodiment, each secondary dose is administered 2 weeks after
the immediately preceding dose. In certain embodiments, the methods comprise administering an IL-4R inhibitor to a
subject in need thereof wherein the IL-4R inhibitor comprises about 1 - 10 mg/kg of the subject's body weight. In certain
embodiments, the subject in need thereof is administered one or more doses of the IL-4R inhibitor wherein each dose
comprises 1, 2, 4, 5 or 10 mg/kg of the subject’s body weight and wherein each dose is administered 1-4 weeks after
the immediately preceding dose.

[0022] Exemplary IL-4R inhibitors that can be used include, e.g., small molecule chemical inhibitors of IL-4R or its
ligands (IL-4 and/or IL-13), or biclogical agents that target IL-4R or its ligands. Also disclosed is an IL-4R inhibitor that
is an antigen-binding protein (e.g., antibody or antigen-binding fragment thereof) that binds the IL-4Ro chain and blocks
signaling by IL-4, IL-13, or both IL-4 and IL-13.

[0023] The present invention employs an |L-4R inhibitor that is an antibody or antigen-binding fragment thereof that
specifically binds IL-4R, wherein the antibody or antigen-binding fragment thereof comprises three heavy chain com-
plementarity determining regions (HCDR1, HCDRZ2, and HCDR3) and three light chain complementarity determining
regions (LCDR1, LCDR2, and LCDR3), wherein the HCDR1 comprises the amino acid sequence of SEQ ID NO:3, the
HCDR2 comprises the amino acid sequence of SEQ ID NO:4, the HCDR3 comprises the amino acid sequence of SEQ
ID NO:5, the LCDR1 comprises the amino acid sequence of SEQ ID NO:6, the LCDR2 comprises the amino acid
sequence of SEQ ID NO:7, and the LCDR3 comprises the amino acid sequence of SEQ ID NO:8. In one embodiment,
the antibody or antigen-binding fragment thereof that specifically binds IL-4R comprises complementarity determining
regions (CDRs) in a heavy chain variable region (HCVR)/ light chain variable region (LCVR) sequence pair of SEQ ID
NOs: 1/2.. One such type of antigen-binding protein that can be used in the context of the methods of the present
invention is an anti-IL-4Ro antibody such as dupilumab.

[0024] In some embodiments, the pharmaceutical composition comprising the IL-4R inhibitor is for use in a method
where it is administered subcutaneously, intravenously, or intraperitoneally to the subject.

[0025] Other embodiments of the present invention will become apparent from a review of the ensuing detailed de-
scription.

DETAILED DESCRIPTION

[0026] Before the present invention is described, it is to be understood that this invention is not limited to particular
methods and experimental conditions described, as such methods and conditions may vary. It is also to be understood
that the terminology used herein is for the purpose of describing particular embodiments only, and is not intended to be
limiting, since the scope of the present invention will be limited only by the appended claims.

[0027] Unless defined otherwise, all technical and scientific terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which this invention belongs. As used herein, the term "about," when
used in reference to a particular recited numerical value, means that the value may vary from the recited value by no
more than 1%. For example, as used herein, the expression "about 100" includes 99 and 101 and all values in between
(e.g., 99.1,99.2,99.3, 994, etc.). As used herein, the terms "treat", "treating"”, or the like, mean to alleviate symptoms,
eliminate the causation of symptoms either on a temporary or permanent basis, or to prevent or slow the appearance
of symptoms of the named disorder or condition.

[0028] Reference herein to methods of treatment in relation to the present invention should be understood to relate
to the pharmaceutical composition of the present invention for use in such methods.

Methods for Treating Severe Atopic Dermatitis

[0029] The present invention provides a pharmaceutical composition comprising an interleukin-4 receptor (IL-4R)
inhibitor for use in a method of reducing pruritus ortreating atopic dermatitis (AD) orimproving at least one AD-associated
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parameter in a patient having moderate-to-severe AD who is a candidate for systemic therapy, wherein the patient has
a history ofinadequate response orintolerance to a systemicimmunosuppressant and/or wherein therapy with a systemic
immunosuppressant is inadvisable; and wherein the method comprises administering to the patient a therapeutically
effective amount of said pharmaceutical composition comprising the IL-4R inhibitor, wherein the IL-4R inhibitor is an
antibody or antigen-binding fragment thereof that specifically binds IL-4R, wherein the antibody or antigen-binding frag-
ment thereof comprises three heavy chain complementarity determining regions (HCDR1, HCDR2, and HCDR3) and
three light chain complementarity determining regions (LCDR1, LCDR2, and LCDR3), wherein the HCDR1 comprises
the amino acid sequence of SEQ ID NO:3, the HCDR2 comprises the amino acid sequence of SEQ ID NO:4, the HCDR3
comprises the amino acid sequence of SEQ ID NO:5, the LCDR1 comprises the amino acid sequence of SEQ ID NO:6,
the LCDR2 comprises the amino acid sequence of SEQ ID NO:7, and the LCDR3 comprises the amino acid sequence
of SEQ ID NO:8. The methods comprise administering to a subject in need thereof a therapeutic composition comprising
the IL-4R inhibitor. As used herein, the expression "a subject in need thereof' means a human or non-human animal
that exhibits one or more symptoms or indicia of atopic dermatitis, and/or who has been diagnosed with atopic dermatitis.
The subject is one having moderate-to-severe AD who is a candidate for systemic therapy, wherein the patient has a
history of inadequate response or intolerance to a systemic immunosuppressant and/or wherein therapy with a systemic
immunosuppressant is inadvisable.

[0030] “Atopicdermatitis" (AD), as used herein, means an inflammatory skin disease characterized by intense pruritus
(e.g., severe itch) and by scaly and dry eczematous lesions. The term "atopic dermatitis" includes, but is not limited to,
AD caused by or associated with epidermal barrier dysfunction, allergy (e.g., allergy to certain foods, pollen, mold, dust
mite, animals, etc.), radiation exposure, and/or asthma. The present invention encompasses methods to treat patients
with moderate-to-severe or severe AD. As used herein, "moderate-to-severe AD", is characterized by intensely pruritic,
widespread skin lesions that are often complicated by persistent bacterial, viral or fungal infections. Moderate-to-severe
AD also includes chronic AD in patients. In many cases, the chronic lesions include thickened plaques of skin, licheni-
fication and fibrous papules. Patients affected by moderate-to-severe AD also, in general, have more than 20% of the
body’s skin affected, or 10% of skin area in addition to involvement of the eyes, hands and body folds. Moderate-to-
severe AD is also considered to be present in patients who require frequent treatment with topical corticosteroids. A
patient may also be said to have moderate-to-severe AD when the patient is resistant or refractory to treatment by either
a topical corticosteroid or a calcineurin inhibitor.

[0031] In certain preferred embodiments, the term "a subject in need thereof" refers to patients with severe AD. As
used herein, "severe AD" refers to chronic relapsing AD that is refractory to treatment with medium-potency and high-
potency TCS and/or immunosuppressant therapy. Severe AD is also characterized by chronic intensely pruritic lesions
affecting more than 20% of the body surface area. In certain embodiments, the term refers to chronic AD according to
the Eichenfield criteria (Eichenfield et al 2014, J. Am. Acad. Dermatol. 70: 338-351) for which treatment with potent
topical corticosteroids (TCS) is indicated. In certain embodiments, the term includes patients with chronic AD that are
resistant to treatment with systemic corticosteroids and/or non-steroidal immunosuppressants. A patient with severe AD
may also show frequent exacerbations or flares of the disease. In certain embodiments, the term "severe AD" refers to
patients with Investigators Global Assessment (IGA) score of 4.

[0032] Asusedherein,"flare", also referredto as "exacerbation" refers to an increase in signs and/or symptoms leading
to escalation of therapy, which can be an increase in the dose of an immunosuppressant therapy (e.g., cyclosporine A),
a switch to a higher-potency class of TCS, or the start of another oral immunosuppressive drug. In certain embodiments,
the present invention includes the pharmaceutical composition for use wherein the method reduces the number of flares
or exacerbations in a patient with severe AD, the method comprising administering a therapeutically effective amount
of an IL-4R inhibitor to the patient in need thereof.

[0033] The subject is a patient having moderate-to-severe AD who is a candidate for systemic therapy, wherein the
patient has a history of inadequate response or intolerance to a systemic immunosuppressant and/or wherein therapy
with a systemic immunosuppressant is inadvisable. In certain embodiments, the term "subject in need thereof" includes
subjects resistant, non-responsive or inadequately responsive to treatment with a systemic immunosuppressant. The
present invention includes the pharmaceutical composition provided for use in the method to treat AD in subjects or
patients resistant, non-responsive or inadequately responsive to treatment with a systemic immunosuppressant. The
term "resistant, non-responsive or inadequately responsive to a systemic immunosuppressant”, as used herein, refers
to subjects or patients with AD who have been treated with a systemic immunosuppressant and wherein the immuno-
suppressant does not have a therapeutic effect. In some embodiments, the term refers to reduced patient compliance
and/or toxicity and side effects and/or ineffectiveness of the administered immunosuppressant to reduce, ameliorate or
decrease the symptoms of AD. In some embodiments, the term refers to patients suffering from moderate-to-severe AD
or severe AD who are refractory to treatment by a systemic immunosuppressant. In some embodiments, the term refers
to patients with AD which is uncontrolled despite treatment with an immunosuppressant. In some embodiments, the
patients who are "resistant, non-responsive or inadequately responsive to a systemic immunosuppressant" may show
no improvement in one or more AD-associated parameters. Examples of AD-associated parameters are described



10

15

20

25

30

35

40

45

50

55

EP 3 515 465 B1

elsewhere herein. For example, treatment with a systemic immunosuppressant may result in no decrease in pruritus or
Eczema Area and Severity Index (EASI) score or Body Surface Area (BSA) score. In some embodiments, the term
refers to patients with severe AD that have been treated with systemic immunosuppressant, but have since relapsed
and/or show increased AD exacerbations or flares. In certain embodiments, the term refers to patients with severe AD
forwhom immunosuppressant therapy is inadvisable due to safety and health risks to the patient coupled with suboptimal
efficacy. In some embodiments, the present invention includes the pharmaceutical composition for use in the method
to treat moderate-to-severe AD or severe AD in patients, wherein the patients have been treated earlier with a systemic
immunosuppressant for > 1 month and do not show a decrease in one or more AD-associated parameters. Forexample,
the pharmaceutical composition may be for use in methods to treat a patient with chronic relapsing AD who has been
treated with a systemic immunosuppressant and has a Body Surface Area (BSA) score of > 10% or an Investigators
Global Assessment (IGA) score > 3.

[0034] In certain embodiments, the term "subject in need thereof" includes patients with severe AD whose disease
cannot be adequately controlled with TCS, who are not adequately controlled with, or are intolerant to oral immunosup-
pressant, or when immunosuppressant treatment is currently deemed not medically advisable by a physician, according
to the following:

(A) No prior immunosuppressant exposure (who are not currently a candidate for such treatment) due to:

* Medical contraindications;

*  Hypersensitivity to immunosuppressant active substance or excipients;

* Use of concomitant medications prohibited with immunosuppressant; or

* Increased susceptibility to immunosuppressant induced renal damage, increased risk of serious infections, etc.
Cr

(B) Previously exposed to immunosuppressant and for whom immunosuppressant should not be continued or
restarted due to:

*  Previous intolerance and/or unacceptable toxicity

* Inadequate response - defined as flare of AD on immunosuppressant tapering after a maximum of 6 weeks of
high dose (5 mg/kg/day) to maintenance dose (2 to 3 mg/kg/day) or a flare after a minimum of 3 months on
maintenance dose. Flare is defined as increase in signs and/or symptoms leading to escalation of therapy,
which can be an increase in immunosuppressant dose, a switch to a higher-potency class of TCS, or the start
of another oral immunosuppressive drug; or

* Requirement forimmunosuppressant at doses or duration beyond that specified in the prescribing information.

[0035] In certain embodiments, the term "subject in need thereof" includes patients with moderate-to-severe or severe
AD who are candidates for systemic therapy. As used herein, the term "systemic therapy" refers to systemically admin-
istered therapeutic agents (e.g., orally administered corticosteroids) and otherimmunosuppressant orimmunomodulatory
agents. In the context of the present invention, the term "systemic immunosuppressant” includes, but is not limited to,
cyclosporine A, methotrexate, mycophenolate mofetil, azathioprine, systemic or oral corticosteroids, and interferon-
gamma. In certain embodiments, the term also includes immunobiologics such as tumor necrosis factor alpha (TNF )
inhibitors (e.g., an anti-TNFo antibody such as infliximab), CD11a inhibitors (e.g., an anti-CD11a antibody such as
efalizumab), IgE inhibitors (e.g., omalizumab), CD20 inhibitors (e.g., rituximab). Systemic therapy including systemic
immunosuppressants may be used for short-term treatment of flares or as a temporary measure to control disease, but
their use is limited by significant side-effects, e.g., growth retardation in children, Cushing’s syndrome, hypertension,
glucose intolerance, myopathy, osteonecrosis, glaucoma and cataracts. Use of systemic immunosuppressants also
carries the risk of rebound phenomenon, wherein symptoms of the disease may worsen significantly following cessation
of treatment. In certain embodiments, the terms "systemic therapy", "systemic therapeutic agent" and "systemic immu-
nosuppressant" have been used interchangeably throughout this disclosure.

[0036] In certain embodiments, the term "subject in need thereof includes patients with moderate-to-severe or severe
AD who have been administered one or more TCS for more than 6 months, more than 1 year, more than 2 years, more
than about 5 years, more than about 7 years, or more than about 10 years, in addition to periodic treatment with an
immunosuppressant. In certain embodiments, the term "subject in need thereof" includes patients with moderate-to-
severe or severe AD that have been previously treated with a therapeutic selected from the group consisting of cy-
closporine A, an IgE inhibitor, a TNFalpha inhibitor, a CD11a inhibitor, a CD20 inhibitor, an IL-4R inhibitor (e.g., an anti-
IL-4R antibody such as dupilumaby), an antibiotic, a systemic immunosuppressant, a topical corticosteroid, an oral cor-
ticosteroid, calcineurin inhibitor and phototherapy. The patients may desire to minimize or avoid the adverse side effects
of the TCS and/or immunosuppressant. The present invention includes the pharmaceutical composition for use in the



10

15

20

25

30

35

40

45

50

55

EP 3 515 465 B1

method to treat moderate-to-severe or severe AD in a patient, the method comprising administering the IL-4R inhibitor
concomitantly with a TCS wherein the dosage is adjusted to minimize or prevent adverse side effects of the TCS. In
certain embodiments, the present invention includes the pharmaceutical composition for use in methods to reduce
dependence on TCS in a patient with moderate-to-severe or severe AD; the method comprising administering a thera-
peutically effective amount of the IL-4R inhibitor concomitantly with a potent TCS wherein the amount of TCS used by
the patientis reduced by about 50% as compared to a patient not administered the IL-4R inhibitor. In certain embodiments,
the present invention includes the pharmaceutical composition for use in the method to reduce dependence on TCS in
a patient with moderate-to-severe or severe AD, the method comprising administering a therapeutically effective amount
of the IL-4R inhibitor concomitantly with a potent TCS wherein the amount of TCS used by the patient is reduced by at
least 20%, at least 30%, at least 40% or at least 50% as compared to the amount used by the patient before treatment
with the IL-4R inhibitor. In certain embodiments, the administration of the IL-4R inhibitor and a TCS results in additive
or synergistic activity in treating AD as compared to monotherapy.

[0037] The term "TCS", as used herein includes group |, group II, group Il and group IV topical corticosteroids.
According to the Anatomical Therapeutic Classification System of World Health Organization, the corticosteroids are
classified as weak (group |}, moderately potent (Group I} and potent (Group Ill) and very potent (Group |IV), based on
their activity as compared to hydrocortisone. Group IV TCS (very potent) are up to 600 times as potent as hydrocortisone
and include clobetasol propionate and halcinonide. Group I TCS (potent) are 50 to 100 times as potent as hydrocortisone
and include, but are not limited to, betamethasone valerate, betamethasone dipropionate, diflucortolone valerate, hy-
drocortisone-17-butyrate, mometasone furoate, and methylprednisolone aceponate. Group Il TCS (moderately potent)
are 2 to 25 times as potent as hydrocortisone and include, but are not limited to, clobetasone butyrate, and triamcinolone
acetonide. Group | TCS (mild) includes hydrocortisone.

[0038] Patients with severe AD are often prescribed medium-potency or high-potency TCS for treatment of AD. Such
treatment may be, for example, for more than 2 months, for more than 3 months, more than 4 months, more than 5
months, or more than 6 months. It is known in prior art that treatment with TCS leads to adverse side-effects. In certain
aspects, the present invention includes the pharmaceutical composition for use wherein the method reduces use of TCS
or dependence on TCS and/or to reduces the adverse side-effects of TCS in a patient with severe AD, the method
comprising administering one or more doses ofthe IL-4R inhibitor to the patient in need thereof. In certain embodiments,
the IL-4R inhibitor is administered in combination with a medium-potency or high-potency TCS, wherein the amount of
TCS administered is gradually reduced such that the patient's severe AD is treated and/or one or more AD-associated
parameters is significantly improved as well as the side effects and toxicity due to TCS are minimized or prevented. In
certainembodiments, the presentinventionincludes the pharmaceutical composition foruse, wherein the method reduces
or eliminates the risk of rebound upon TCS or immunosuppressant reduction or discontinuation, the method comprising
selecting a patient with severe AD that is uncontrolled with a background therapy and administering one or more doses
of the IL-4R inhibitor to the patient in need thereof. In certain further embodiments, the patient is initially administered
one or more doses ofthe IL-4R inhibitor in combination with a concomitantly administered background therapy; followed
by gradually reducing the background therapy. In certain embodiments, the background therapy comprises a therapeutic
agent selected from the group consisting of TCS, calcineurin inhibitors, a systemic immunosuppressant and emollients.
In one embodiment, the patient with severe AD has been earlier treated with a systemic immunosuppressant wherein
the systemic immunosuppressant is cyclosporine A. In certain embodiments, the amount of the background therapy is
reduced by at least 20%, at least 30%, at 40% or at least 50% as compared to a patient that is not administered an IL-
4R inhibitor.

[0039] The presentinvention includes the pharmaceutical composition comprising the |L-4R inhibitor for use, wherein
the method treats severe AD by improving one or more atopic dermatitis (AD)-associated parameters in a subject in
need thereof, wherein the method comprises selecting a patient with severe AD, wherein the patient is resistant, inad-
equately responsive or intolerant to systemic immunosuppressant therapy, and administering a pharmaceutical compo-
sition comprising an IL-4R inhibitor to the subject. In one embodiment, the pharmaceutical composition comprising an
IL-4R inhibitor is administered in combination with a potent TCS.

[0040] Examples of "AD-associated parameters"include: (a) Investigators Global Assessment (IGA); (b) Body Surface
Area Involvement of Atopic Dermatitis (BSA); (c) Eczema Area and Severity Index (EASI); (d) SCORAD; (e) 5-D Pruritus
Scale; and (f) Pruritus Numeric Rating Scale (NRS). An "improvementin an AD-associated parameter' means a decrease
from baseline of one or more of IGA, BSA, EASI, SCORAD, 5-D Pruritus Scale, or NRS. As used herein, the term
"baseline," with regard to an AD-associated parameter, means the numerical value of the AD-associated parameter for
a subject prior to or at the time of administration of a pharmaceutical composition of the present invention.

[0041] To determine whether an AD-associated parameter has "improved," the parameter is quantified at baseline
and at one or more time points after administration of the pharmaceutical composition of the present invention. For
example, an AD-associated parameter may be measured at day 1, day 2, day 3, day 4, day 5, day 6, day 7, day 8, day
9, day 10, day 11, day 12, day 14, day 15, day 22, day 25, day 29, day 36, day 43, day 50, day 57, day 64, day 71, day
85; or at the end of week 1, week 2, week 3, week 4, week 5, week 6, week 7, week 8, week 9, week 10, week 11, week
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12, week 13, week 14, week 15, week 16, week 17, week 18, week 19, week 20, week 21, week 22, week 23, week 24,
or longer, after the initial treatment with a pharmaceutical composition of the present invention. The difference between
the value of the parameter at a particular time point following initiation of treatment and the value of the parameter at
baseline is used to establishwhetherthere has been an "improvement" (e.g., adecrease) inthe AD associated parameter.
AD-associated parameters are described in US Patent Publication No. US20140072583. In the context of the present
invention, "a subject in need thereof’ may include, e.g., subjects who, prior to treatment, exhibit (or have exhibited) one
or more AD-associated parameters such as, e.g., elevated IGA, BSA, EASI, SCORAD, 5D-Pruritus, and/or NRS score.
For example, the methods may comprise administering an IL-4R inhibitor to patients with IGA>3 or >4; or BSA more
than 10%.

[0042] According to one aspect, the present invention provides the pharmaceutical composition comprising the IL-4R
inhibitor for use in the method of treating moderate-to-severe or severe AD or reducing pruritus or improving an AD-
associated parameter, wherein the methods comprises: (1) selecting a patient with moderate-to-severe or severe AD
wherein the patient has an attribute selected from the group consisting of: (a) patient has a documented history of
inadequate response or intolerance to cyclosporine A (CsA); (b) patient has a baseline peak pruritus NRS > 4; (c) patient
has a baseline IGA score > 3; (d) patient has a baseline IGA score =4; and (e) patient has a concurrent disease or
disorder selected from the group consisting of asthma, allergic rhinitis, food allergy, allergic conjunctivitis, hives, allergy
and environmental allergens; and (2) administering one or more doses of the therapeutically effective amount of an IL-
4R inhibitor to the patient in need thereof. In certain embodiments, the administration of the IL-4R inhibitor leads to an
effect selected from the group consisting of: (i) a decrease from baseline of more than 70% in EASI; (ii) a decrease from
baseline of about 75% in EASI by Week 2 after administration of the first dose of the IL-4R inhibitor; (iii) a decrease from
baseline of more than 50% in pruritus NRS by week 16 after administration of the first dose of the IL-4R inhibitor; (iv) >
4-point improvement in peak pruritus NRS by week 2 after administration of the first dose of the IL-4R inhibitor; (v) a 2-
point improvement in IGA score by week 16 after administration of the first dose of the IL-4R inhibitor; (vi) a decrease
from baseline in IGA to achieve an IGA score of 0 or 1 by week 16 after administration of the first dose of the IL-4R
inhibitor; (vii) a reduction in the number of flares or exacerbations; and (viii) reduction in the incidence of skin infections;
and (vii) improvement of quality of life as determined by, for example, Dermatology Life Quality Index (DLQI) or any
other patient-reported outcome disclosed herein. In certain embodiments, the IL-4R inhibitor is an anti-IL-4R antibody
or antigen-binding fragment thereof (such as dupilumab). In certain embodiments, the IL-4R inhibitor is administered in
combination with a second therapeutic agent. In certain embodiments, the second therapeutic agent is selected from
the group consisting of topical corticosteroids and topical calcineurin inhibitors. In certain embodiments, each dose of
the IL-4R inhibitor comprises 50 - 600 mg and each dose is administered one week or 2 weeks after the immediately
preceding dose. In one embodiment, each dose of the anti-IL-4R antibody comprises 300 mg and wherein each dose
is administered once a week or once in 2 weeks. In certain specific embodiments, the one or more doses comprise a
first dose comprising 600 mg followed by one or more secondary doses wherein each secondary dose comprises 300
mg and wherein each secondary dose is administered 1 week or 2 weeks after the immediately preceding dose.
[0043] According to one aspect, the present invention includes the pharmaceutical composition provided for use in
the method fortreating AD orfor reducing pruritus or forimproving an AD-associated parameterin a patient with moderate-
to severe or severe AD wherein the patient has been previously treated with an IL-4R inhibitor (e.g., an anti-IL-4R
antibody such as dupilumab). In certain embodiments, the patient has been previously treated more than 4 weeks ago,
more than 8 weeks ago, more than 12 weeks ago or more than 20 weeks ago with dupilumab. In certain embodiments,
the present invention includes the pharmaceutical composition provided for use in the method, wherein the method is
to treat moderate-to-severe or severe AD in patients whose prior treatment with an IL-4R inhibitor has been interrupted
more than 4 weeks ago, more than 8 weeks ago or more than 12 weeks ago. The methods, according to this aspect,
comprise re-treating the patient in need thereof with an IL-4R inhibitor wherein the retreatment comprises administering
one or more doses ofthe IL-4R inhibitor such that the patient’s disease is treated or at least one AD-associated parameter
is improved. In certain embodiments, the retreatment of the patient leads to more than 70% reduction from baseline in
EASI score and/ormore than 50% reduction from baseline in pruritus NRS score upon administration ofthe IL-4R inhibitor.
[0044] In certain embodiments, the pharmaceutical composition provided for use in a method to treat patients that
show elevated levels of one or more AD-associated biomarkers (e.g., IgE). AD-associated biomarkers are described in
US Patent Publication No. US20140072583. For example, the method may comprises administering an IL-4R inhibitor
to patients with elevated levels of IgE or TARC or periostin. In the context of the present invention, "a patient in need
thereof' may include, e.g., subjects who, prior to treatment, exhibit (or have exhibited) an elevated level of one or more
AD-associated biomarker such as, e.g., IgE and/or TARC. In certain embodiments, "a subject in need thereof' may
include a subset of population which is more susceptible to AD or may show an elevated level of an AD-associated
biomarker.

[0045] In some embodiments, the pharmaceutical composition may be for use in a method to treat severe AD in
children who are < 1 year old. For example, the present methods may be used to treat infants who are less than 1 month,
1 month, 2 months, 3 months, 4 months, 5 months, 8 months, 7 months, 8 months, @ months, 10 months, 11 months or
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less than 12 months old. In other embodiments, the children and/or adolescents are <18 years old. For example, children
or adolescents treated may be less than 17 years, 16 years, 15 years, 14 years, 13 years, 12 years, 11 years, 10 years,
9 years, 8 years, 7 years, 6 years, 5 years, 4 years, 3 years, or less than 2 years old.

[0046] Accordingto certain aspects, the presentinvention includes the pharmaceutical composition for use in a method
for treating moderate-to-severe or severe atopic dermatitis (AD) or improving an AD-associated parameter, the method
comprising: (a) selecting a patient with moderate-to-severe or severe AD wherein the patient has an attribute selected
from the group consisting of: (i) the patient has a baseline IGA score = 4; (ii) the patient has a baseline IGA score > 3;
(iiiy the patient is between 6 and 18 years of age; (iv) the patient has disease that is uncontrolled by topical AD therapy;
(v) the patient has a documented history of inadequate response to topical AD therapy or for whom topical therapy is
inadvisable due to adverse side effects or safety risks; (vi) the patient has been previously treated with a medication or
procedure selected from the group consisting of a topical corticosteroid, a topical calcineurin inhibitor, an anti-histamine,
an emollient, a dermatological therapeutic, a systemic glucocorticoid, a non-steroidal systemic immunosuppressant,
cyclosporine A, azathioprine, UV light therapy, and phototherapy; and (vii) the patient has a concomitant disease or
disorder selected from the group consisting of food allergy, asthma, seasonal allergy, allergic rhinitis, house dust allergy,
and allergic conjunctivitis; and (b) administering one or more doses of a therapeutically effective amount of an IL-4R
inhibitor to the patient in need thereof. In certain embodiments, the administration of the IL-4R inhibitor leads to a
therapeutic effect selected from the group consisting of: (i) more than 30% reduction from baseline in EASI score by
week 2 after administration of the first dose of the IL-4R inhibitor; (i) more than 50% reduction from baseline in pruritus
NRS; and (iii) a reduction from baseline in IGA score to achieve an IGA score of 0 or 1 by week 12 after administration
of the first dose of the IL-4R inhibitor. In certain embodiments, the IL-4R inhibitor is administered in combination with a
second therapeutic agent selected from the group consisting of a topical corticosteroid, a topical calcineurin inhibitor,
an anti-histamine, an emollient, an anti-bacterial therapeutic, and a therapeutic agent for obstructive airway disease, a
lung disorder and/or allergic reaction.

Interleukin-4 Receptor Inhibitors

[0047] The pharmaceutical composition provided is for use in a method that comprises administering to a subject in
need thereof the pharmaceutical composition comprising an interleukin-4 receptor (IL-4R) inhibitor. The IL-4R inhibitor
employed inthe present invention is an antibody orantigen-binding fragment thereofthat specifically binds IL-4R, wherein
the antibody or antigen-binding fragment thereof comprises three heavy chain complementarity determining regions
(HCDR1, HCDR2, and HCDR3) and three light chain complementarity determining regions (LCDR1, LCDR2, and
LCDR3), wherein the HCDR1 comprises the amino acid sequence of SEQ ID NO:3, the HCDR2 comprises the amino
acid sequence of SEQ ID NO:4, the HCDR3 comprises the amino acid sequence of SEQ ID NO:5, the LCDR1 comprises
the amino acid sequence of SEQ ID NO:6, the LCDR2 comprises the amino acid sequence of SEQ ID NO:7, and the
LCDR3 comprises the amino acid sequence of SEQ ID NO:8.

[0048] As used herein, an "IL-4R inhibitor" (also referred to herein as an "IL-4R inhibitor," an "IL-4Ra antagonist," an
"IL-4R blocker," an "IL-4Rq blocker," etc.) is any agent which binds to or interacts with IL-4Ro or an IL-4R ligand, and
inhibits or attenuates the normal biological signaling function a type 1 and/or a type 2 IL-4 receptor. Human IL-4Ro has
the amino acid sequence of SEQ ID NO: 11. A type 1 IL-4 receptor is a dimeric receptor comprising an IL-4Ra chain
and a yc chain. A type 2 |IL-4 receptor is a dimeric receptor comprising an IL-4Ra chain and an IL-13Ra1 chain. Type 1
IL-4 receptors interact with and are stimulated by IL-4, while type 2 IL-4 receptors interact with and are stimulated by
both IL-4 and IL-13. Thus, the IL-4R inhibitors that can be used in the methods of the present invention may function by
blocking IL-4-mediated signaling, IL-13-mediated signaling, or both IL-4- and IL-13-mediated signaling. The IL-4R in-
hibitors of the present invention may thus prevent the interaction of IL-4 and/or IL-13 with a type 1 ortype 2 receptor.
[0049] Non-limiting examples of categories of [L-4R inhibitors include small molecule IL-4R inhibitors, anti-IL-4R aptam-
ers, peptide-based IL-4R inhibitors (e.g., "peptibody" molecules), "receptor-bodies" (e.g., engineered molecules com-
prising the ligand-binding domain of an IL-4R component), and antibodies or antigen-binding fragments of antibodies
that specifically bind human IL-4Ro.. As used herein, IL-4R inhibitors also include antigen-binding proteins that specifically
bind IL-4 and/or IL-13.

Anti-IL-4Ro Antibodies and Antigen-Binding Fragments Thereof

[0050] The IL-4R inhibitor employed is an anti-IL.-4Ro antibody or antigen-binding fragment thereof, in particular the
IL-4R inhibitor is an antibody or antigen-binding fragment thereof that specifically binds IL-4R, wherein the antibody or
antigen-binding fragment thereof comprises three heavy chain complementarity determining regions (HCDR1, HCDR2,
and HCDR3) and three light chain complementarity determining regions (LCDR1, LCDR2, and LCDR3), wherein the
HCDR1 comprises the amino acid sequence of SEQ ID NO:3, the HCDR2 comprises the amino acid sequence of SEQ
ID NO:4, the HCDR3 comprises the amino acid sequence of SEQ ID NO:5, the LCDR1 comprises the amino acid
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sequence of SEQ ID NO:6, the LCDR2 comprises the amino acid sequence of SEQ ID NO:7, and the LCDR3 comprises
the amino acid sequence of SEQ ID NO:8.

[0051] The term "antibody," as used herein, includes immunoglobulin molecules comprising four polypeptide chains,
two heavy (H) chains and two light (L) chains inter-connected by disulfide bonds, as well as multimers thereof (e.g.,
IgM). In a typical antibody, each heavy chain comprises a heavy chain variable region (abbreviated herein as HCVR or
Vp) and a heavy chain constant region. The heavy chain constant region comprises three domains, Cy1, C;2 and C3.
Each light chain comprises a light chain variable region (abbreviated herein as LCVR or V|) and a light chain constant
region. The light chain constant region comprises one domain (C 1). The V,, and V| regions can be further subdivided
into regions of hypervariability, termed complementarity determining regions (CDRs), interspersed with regions that are
more conserved, termed framework regions (FR). Each V and V| is composed of three CDRs and four FRs, arranged
from amino-terminus to carboxy-terminus in the following order: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4. In different
embodiments of the invention, the FRs of the anti-IL-4R antibody (or antigen-binding portion thereof) may be identical
to the human germline sequences, or may be naturally or artificially modified. An amino acid consensus sequence may
be defined based on a side-by-side analysis of two or more CDRs.

[0052] The term "antibody," as used herein, also includes antigen-binding fragments of full antibody molecules. The
terms "antigen-binding portion" of an antibody, "antigen-binding fragment" of an antibody, and the like, as used herein,
include any naturally occurring, enzymatically obtainable, synthetic, orgenetically engineered polypeptide or glycoprotein
that specifically binds an antigen to form a complex. Antigen-binding fragments of an antibody may be derived, e.g.,
from full antibody molecules using any suitable standard techniques such as proteolytic digestion or recombinant genetic
engineering techniques involving the manipulation and expression of DNA encoding antibody variable and optionally
constantdomains. Such DNA is known and/oris readily available from, e.g., commercial sources, DNA libraries (including,
e.g., phage-antibody libraries), or can be synthesized. The DNA may be sequenced and manipulated chemically or by
using molecular bioclogy techniques, for example, to arrange one or more variable and/or constant domains into a suitable
configuration, or to introduce codons, create cysteine residues, modify, add or delete amino acids, etc.

[0053] Non-limiting examples of antigen-binding fragments include: (i) Fab fragments; (iiy F(ab’)2 fragments; (iii) Fd
fragments; (iv) Fv fragments; (v) single-chain Fv (scFv) molecules; (vi) dAb fragments; and (vii) minimal recognition units
consisting of the amino acid residues that mimic the hypervariable region of an antibody (e.g., anisolated complementarity
determining region (CDR) such as a CDR3 peptide), or a constrained FR3-CDR3-FR4 peptide. Other engineered mol-
ecules, such as domain-specific antibodies, single domain antibodies, domain-deleted antibodies, chimeric antibodies,
CDR-grafted antibodies, diabodies, triabodies, tetrabodies, minibodies, nanobodies (e.g. monovalent nanobodies, bi-
valent nanobodies, etc.), small modular immunopharmaceuticals (SMIPs), and shark variable IJNAR domains, are also
encompassed within the expression "antigen-binding fragment," as used herein.

[0054] An antigen-binding fragment of an antibody will typically comprise at least one variable domain. The variable
domain may be of any size or amino acid composition and will generally comprise at least one CDR which is adjacent
to or in frame with one or more framework sequences. In antigen-binding fragments having a V|, domain associated
with a V|_domain, the V and V| domains may be situated relative to one another in any suitable arrangement. For
example, the variable region may be dimeric and contain V-V, V-V or V-V dimers. Alternatively, the antigen-
binding fragment of an antibody may contain a monomeric V, or V_domain.

[0055] An antigen-binding fragment of an antibody may contain at least one variable domain covalently linked to at
least one constant domain. Non-limiting, exemplary configurations of variable and constant domains that may be found
within an antigen-binding fragment of an antibody of the present invention include: (i) V,-Cy1; (i) V4-Cp2; (iii) V-CH3;
(iv) V-C1-Cl2; (v) Vy-Cy1-Cy2-Cy3; (vi) Vi -Cy2-Cy3; (vil) Vi-Cy; (viii) V| -Cy1; (iIX) V| -C2; (X) V| -Cl3; (Xi) V| -Cy1-
Ch2; (xi)) V| -Cy1-Ch2-Cy3; (xiiiy V| -C2-C3; and (xiv) V| -C|. In any configuration of variable and constant domains,
including any of the exemplary configurations listed above, the variable and constant domains may be either directly
linked to one another or may be linked by a full or partial hinge or linker region. A hinge region may consist of at least
2 (e.g., 5, 10, 15, 20, 40, 60 or more) amino acids which result in a flexible or semi-flexible linkage between adjacent
variable and/or constantdomains in a single polypeptide molecule. Moreover, an antigen-binding fragment of an antibody
of the present invention may comprise a homo-dimer or hetero-dimer (or other multimer) of any of the variable and
constant domain configurations listed above in non-covalent association with one another and/or with one or more
monomeric Vy or V|_domain (e.g., by disulfide bond(s)).

[0056] The term "antibody," as used herein, also includes multispecific (e.g., bispecific) antibodies. A multispecific
antibody orantigen-binding fragment of an antibody will typically comprise at least two different variable domains, wherein
each variable domain is capable of specifically binding to a separate antigen orto a different epitope on the same antigen.
Any multispecific antibody format may be adapted for use in the context of an antibody or antigen-binding fragment of
an antibody of the present invention using routine techniques available in the art. For example, the present invention
includes methods comprising the use of bispecific antibodies wherein one arm of an immunoglobulin is specific for IL-
4Ro or a fragment thereof, and the other arm of the immunoglobulin is specific for a second therapeutic target or is
conjugated to a therapeutic moiety. Exemplary bispecific formats that can be used in the context of the present invention
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include, without limitation, e.g., scFv-based or diabody bispecific formats, 1gG-scFv fusions, dual variable domain
(DVD)-lg, Quadroma, knobs-into-holes, common light chain (e.g., common light chain with knobs-into-holes, etc.), Cross-
Mab, CrossFab, (SEED) body, leucine zipper, Duobody, IgG1/IgG2, dual acting Fab (DAF)-IlgG, and Mab?2 bispecific
formats (see, e.g., Klein et al. 2012, mAbs 4.6, 1-11, and references cited therein, for a review of the foregoing formats).
Bispecific antibodies can also be constructed using peptide/nucleic acid conjugation, e.g., wherein unnatural amino
acids with orthogonal chemical reactivity are used to generate site-specific antibody-oligonucleotide conjugates which
then self-assemble into multimeric complexes with defined composition, valency and geometry. (See, e.g., Kazane et
al., J. Am. Chem. Soc. [Epub: Dec. 4, 2012]).

[0057] The antibodies used in the methods of the present invention may be human antibodies. The term "human
antibody," as used herein, is intended to include antibodies having variable and constant regions derived from human
germline immunoglobulin sequences. The human antibodies of the invention may nonetheless include amino acid res-
idues not encoded by human germline immunoglobulin sequences (e.g., mutations introduced by random or site-specific
mutagenesis in vifro or by somatic mutation in vivo), for example in the CDRs and in particular CDR3. However, the
term "human antibody," as used herein, is not intended to include antibodies in which CDR sequences derived from the
germline of another mammalian species, such as a mouse, have been grafted onto human framework sequences.
[0058] The antibodies used in the methods of the present invention may be recombinant human antibodies. The term
“recombinant human antibody," as used herein, is intended to include all human antibodies that are prepared, expressed,
created orisolated by recombinant means, such as antibodies expressed using a recombinant expression vector trans-
fected into a host cell (described further below), antibodies isolated from a recombinant, combinatorial human antibody
library (described further below), antibodies isolated from an animal (e.g., a mouse) that is transgenic for human immu-
noglobulin genes (see e.g., Taylor et al. (1992) Nucl. Acids Res. 20:6287-6295) or antibodies prepared, expressed,
created or isolated by any other means that involves splicing of human immunoglobulin gene sequences to other DNA
sequences. Such recombinant human antibodies have variable and constant regions derived from human germline
immunoglobulin sequences. In certain embodiments, however, such recombinant human antibodies are subjected to in
vifro mutagenesis (or, when an animal transgenic for human Ig sequences is used, in vivo somatic mutagenesis) and
thus the amino acid sequences ofthe V and V|_regions ofthe recombinant antibodies are sequences that, while derived
from and related to human germline V and V| sequences, may not naturally exist within the human antibody germline
repertoire in vivo.

[0059] According to certain embodiments, the antibodies used in the present invention specifically bind IL-4Ra. The
term "specifically binds," or the like, means that an antibody or antigen-binding fragment thereof forms a complex with
an antigen that is relatively stable under physiologic conditions. Methods for determining whether an antibody specifically
binds to an antigen are well known in the art and include, for example, equilibrium dialysis, surface plasmon resonance,
and the like. For example, an antibody that "specifically binds" IL-4Rq, as used in the context of the present invention,
includes antibodies that bind IL-4Ro or portion thereof with a Kp of less than about 1000 nM, less than about 500 nM,
less than about 300 nM, less than about 200 nM, less than about 100 nM, less than about 90 nM, less than about 80
nM, less than about 70 nM, less than about 60 nM, less than about 50 nM, less than about 40 nM, less than about 30
nM, less than about 20 nM, less than about 10 nM, less than about 5 nM, less than about 1 nM, less than about 0.5 nM,
less than about 0.25 nM, less than about 0.1 nM orless than about 0.05 nM, as measured in a surface plasmon resonance
assay. An isolated antibody that specifically binds human IL-4Ro may, however, have cross-reactivity to other antigens,
such as |IL-4Ro molecules from other (non-human) species.

[0060] According to certain exemplary embodiments of the present invention, the IL-4R inhibitor is an anti-IL-4Ro
antibody, or antigen-binding fragment thereof comprising a heavy chain variable region (HCVR), light chain variable
region (LCVRY), and/or complementarity determining regions (CDRs) comprising any of the amino acid sequences of the
anti-IL-4R antibodies as set forth in US Patent No. 7,608,693. In certain exemplary embodiments, the anti-IL-4Ro antibody
or antigen-binding fragment thereof that can be used in the context of the methods of the present invention comprises
the heavy chain complementarity determining regions (HCDRs) of a heavy chain variable region (HCVR) comprising
the amino acid sequence of SEQ ID NO: 1 and the light chain complementarity determining regions (LCDRs) of a light
chain variable region (LCVR) comprising the amino acid sequence of SEQ ID NO: 2. In particular, the anti-IL-4Ra
antibody or antigen-binding fragment thereof employed by the present invention comprises three HCDRs (HCDR1,
HCDR2 and HCDR3) and three LCDRs (LCDR1, LCDR2 and LCDR3), wherein the HCDR1 comprises the amino acid
sequence of SEQ ID NO: 3; the HCDR2 comprises the amino acid sequence of SEQ ID NO: 4; the HCDR3 comprises
the amino acid sequence of SEQ ID NO: 5; the LCDR1 comprises the amino acid sequence of SEQ ID NO: 6; the LCDR2
comprises the amino acid sequence of SEQ ID NO: 7; and the LCDR3 comprises the amino acid sequence of SEQ ID
NO: 8. Insome embodiments, the anti-IL-4R antibody or antigen-binding fragmentthereof comprises an HCVR comprising
SEQ ID NO: 1 and an LCVR comprising SEQ ID NO: 2. According to certain exemplary embodiments, the methods of
the present invention comprise the use ofthe anti-IL-4R antibody comprising HCDR1-HCDR2-HCDR3-LCDR1-LCDR2-
LCDR3 amino acid sequences of SEQ ID NOs: 3-4-5-6-7-8, or a bioequivalent thereof. In certain embodiments, the anti-
IL-4R antibody comprises a heavy chain comprising the amino acid sequence of SEQ ID NO: 9. In some embodiments,
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the anti-IL-4R antibody comprises a light chain comprising the amino acid sequence of SEQ ID NO: 10. An exemplary
antibody comprising a heavy chain comprising the amino acid sequence of SEQ ID NO: 9 and a light chain comprising
the amino acid sequence of SEQ ID NO: 10 is the fully human anti-IL-4R antibody referred to and known in the art as
"dupilumab". According to certain exemplary embodiments, the anti-IL-4R antibody for use in the present invention
comprise the use of dupilumab, or a bioequivalent thereof. The term "bioequivalent", as used herein, refers to anti-IL-
4R antibodies or IL-4R-binding proteins or fragments thereof that are pharmaceutical equivalents or pharmaceutical
alternatives whose rate and/or extent of absorption do not show a significant difference with that of dupilumab when
administered at the same molar dose under similar experimental conditions, either single dose or multiple dose. In the
context of the invention, the term refers to antigen-binding proteins that bind to IL-4R which do not have clinically
meaningful differences with dupilumab in their safety, purity and/or potency.

[0061] Other anti-IL-4Ro antibodies include, e.g., the antibody referred to and known in the art as AMG317 (Corren
et al., 2010, Am J Respir Crit Care Med., 181(8):788-796), or MEDI 9314, or any of the anti-IL-4R« antibodies as set
forth in US Patent No. 7,186,809, US Patent No. 7,605,237, US Patent No. 7,638,606, US Patent No. 8,092,804, US
Patent No. 8,679,487, or US Patent No. 8,877,189.

[0062] The anti-IL-4Ru antibodies used in the context of the methods ofthe present invention may have pH-dependent
binding characteristics. For example, an anti-IL-4Ro antibody for use in the methods ofthe present invention may exhibit
reduced binding to IL-4R« at acidic pH as compared to neutral pH. Alternatively, an anti-IL-4Ro antibody of the invention
may exhibit enhanced binding to its antigen at acidic pH as compared to neutral pH. The expression "acidic pH" includes
pH values less than about 6.2, e.g., about 6.0, 5.95, 5.9, 5.85, 5.8, 5.75, 5.7, 5.65, 5.6, 5.55, 5.5, 5.45, 5.4, 5.35,5.3,
5.25,52,5.15,51,5.05, 5.0, orless. As used herein, the expression "neutral pH" means a pH of about 7.0 to about
7.4. The expression "neutral pH" includes pH values of about 7.0, 7.05, 7.1, 7.15, 7.2, 7.25, 7.3, 7.35, and 7 4.

[0063] In certain instances, "reduced binding to IL-4Ru at acidic pH as compared to neutral pH" is expressed in terms
of a ratio of the Ky, value of the antibody binding to IL-4Rw at acidic pH to the Ky value of the antibody binding to IL-4Ra
at neutral pH (or vice versa). For example, an antibody or antigen-binding fragment thereof may be regarded as exhibiting
"reduced binding to IL-4Ra at acidic pH as compared to neutral pH" for purposes of the present invention if the antibody
or antigen-binding fragment thereof exhibits an acidic/neutral Kp ratio of about 3.0 or greater. In certain exemplary
embodiments, the acidic/neutral Ky ratio for an antibody or antigen-binding fragment of the present invention can be
about 3.0,3.5,4.0,4.5,50,55,6.0,6.5,70,7.5,8.0,8.5,9.0,9.5,10.0,10.5,11.0,11.5,12.0,12.5, 13.0, 13.5, 14.0,
14.5, 15.0, 20.0, 25.0, 30.0, 40.0, 50.0, 60.0, 70.0, 100.0, or greater.

[0064] Antibodies with pH-dependent binding characteristics may be obtained, e.g., by screening a population of
antibodies for reduced (or enhanced) binding to a particular antigen at acidic pH as compared to neutral pH. Additionally,
modifications of the antigen-binding domain at the amino acid level may yield antibodies with pH-dependent character-
istics. For example, by substituting one or more amino acids of an antigen-binding domain (e.g., within a CDR) with a
histidine residue, an antibody with reduced antigen-binding at acidic pH relative to neutral pH may be obtained. As used
herein, the expression "acidic pH" means a pH of 6.0 or less.

Pharmaceutical Compositions

[0065] The IL-4R inhibitor employed by the present invention is contained within a pharmaceutical composition. The
pharmaceutical compositions of the invention are formulated with suitable carriers, excipients, and other agents that
provide suitable transfer, delivery, tolerance, and the like. A multitude of appropriate formulations can be found in the
formulary known to all pharmaceutical chemists: Remington’s Pharmaceutical Sciences, Mack Publishing Company,
Easton, PA. These formulations include, for example, powders, pastes, cintments, jellies, waxes, oils, lipids, lipid (cationic
or anionic) containing vesicles (such as LIPOFECTIN™), DNA conjugates, anhydrous absorption pastes, oil-in-water
and water-in-oil emulsions, emulsions carbowax (polyethylene glycols of various molecular weights), semi-solid gels,
and semi-solid mixtures containing carbowax. See also Powell et al. "Compendium of excipients for parenteral formu-
lations" PDA (1998) J Pharm Sci Technol 52:238-311.

[0066] The dose of antibody administered to a patient according to the methods of the present invention may vary
depending upon the age and the size of the patient, symptoms, conditions, route of administration, and the like. The
dose is typically calculated according to body weight or body surface area. Depending on the severity of the condition,
the frequency and the duration of the treatment can be adjusted. Effective dosages and schedules for administering
pharmaceutical compositions comprising anti-IL-4R antibodies may be determined empirically; for example, patient
progress can be monitored by periodic assessment, and the dose adjusted accordingly. Moreover, interspecies scaling
ofdosages can be performed using well-known methods in the art (e.g., Mordenti et al., 1991, Pharmaceut. Res. 8:1351).
Specific exemplary doses of anti-IL4R antibodies and administration regimens involving the same that can be used in
the context of the present invention are disclosed elsewhere herein.

[0067] Various delivery systems are known and can be used to administer the pharmaceutical composition comprising
an IL-4R inhibitor, e.g., encapsulation in liposomes, microparticles, microcapsules, recombinant cells capable of ex-
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pressing the mutant viruses, receptor mediated endocytosis (see, e.g., Wu et al., 1987, J. Biol. Chem. 262:4429-4432).
Methods of administration include, but are not limited to, intradermal, intramuscular, intraperitoneal, intravenous, sub-
cutaneous, intranasal, epidural, and oral routes. The composition may be administered by any convenient route, for
example by infusion or bolus injection, by absorption through epithelial or mucocutaneous linings (e.g., oral mucosa,
rectal and intestinal mucosa, etc.) and may be administered together with other biologically active agents.

[0068] A pharmaceutical composition of the present invention can be delivered subcutaneously or intravenously with
a standard needle and syringe. In addition, with respect to subcutaneous delivery, a pen delivery device readily has
applications in delivering a pharmaceutical composition of the present invention. Such a pen delivery device can be
reusable or disposable. A reusable pen delivery device generally utilizes a replaceable cartridge that contains a phar-
maceutical composition. Once all of the pharmaceutical composition within the cartridge has been administered and the
cartridge is empty, the empty cartridge can readily be discarded and replaced with a new cartridge that contains the
pharmaceutical composition. The pen delivery device can then be reused. In a disposable pen delivery device, there is
no replaceable cartridge. Rather, the disposable pen delivery device comes prefilled with the pharmaceutical composition
held in a reservoir within the device. Once the reservoir is emptied of the pharmaceutical composition, the entire device
is discarded.

[0069] Numerous reusable pen and autoinjector delivery devices have applications in the subcutaneous delivery of a
pharmaceutical composition of the present invention. Examples include, but are not limited to AUTOPEN™ (Owen
Mumford, Inc., Woodstock, UK), DISETRONIC™ pen (Disetronic Medical Systems, Bergdorf, Switzerland), HUMALOG
MIX 75/25™ pen, HUMALOG™ pen, HUMALIN 70/30™ pen (Eli Lilly and Co., Indianapolis, IN), NOVOPEN™ |, Il and Il|
(Novo Nordisk, Copenhagen, Denmark), NOVOPEN JUNIOR™ (Novo Nordisk, Copenhagen, Denmark), BD™ pen (Bec-
ton Dickinson, Franklin Lakes, NJ), OPTIPEN™, OPTIPEN PRO™, OPTIPEN STARLET™, and OPTICLIK™ (Sanofi-
Aventis, Frankfurt, Germany), to name only a few. Examples of disposable pen delivery devices having applications in
subcutaneous delivery of a pharmaceutical composition of the present invention include, but are not limited to the
SOLOSTAR™ pen (Sanofi-Aventis), the FLEXPEN™ (Novo Nordisk), and the KWIKPEN™ (Eli Lilly), the SURECLICK™
Autoinjector (Amgen, Thousand Qaks, CA), the PENLET™ (Haselmeier, Stuttgart, Germany), the EPIPEN (Dey, L.P.),
and the HUMIRA™ Pen (Abbott Labs, Abbott Park IL), to name only a few.

[0070] In certain situations, the pharmaceutical composition can be delivered in a controlled release system. In one
embodiment, a pump may be used (see Langer, supra; Sefton, 1987, CRC Crit. Ref. Biomed. Eng. 14:201). In another
embodiment, polymeric materials can be used; see, Medical Applications of Controlled Release, Langer and Wise (eds.),
1974, CRC Pres., Boca Raton, Florida. In yet another embodiment, a controlled release system can be placed in proximity
of the composition’s target, thus requiring only a fraction of the systemic dose (see, e.g., Goodson, 1984, in Medical
Applications of Controlled Release, supra, vol. 2, pp. 115-138). Other controlled release systems are discussed in the
review by Langer, 1990, Science 249:1527-1533.

[0071] The injectable preparations may include dosage forms for intravenous, subcutaneous, intracutaneous and
intramuscular injections, drip infusions, etc. These injectable preparations may be prepared by known methods. For
example, the injectable preparations may be prepared, e.g., by dissolving, suspending or emulsifying the antibody or
its saltdescribed above in a sterile aqueous medium or an oily medium conventionally used for injections. As the aqueous
medium for injections, there are, for example, physiological saline, an isotonic solution containing glucose and other
auxiliary agents, etc., which may be used in combination with an appropriate solubilizing agent such as an alcohol (e.g.,
ethanol), a polyalcohol (e.g., propylene glycol, polyethylene glycol), a nonionic surfactant [e.g., polysorbate 80, HCO-
50 (polyoxyethylene (50 mol) adduct of hydrogenated castor oil)], etc. As the oily medium, there are employed, e.g.,
sesame oil, soybean oil, etc., which may be used in combination with a solubilizing agent such as benzyl benzoate,
benzyl alcohol, etc. The injection thus prepared can be filled in an appropriate ampoule.

[0072] Advantageously, the pharmaceutical compositions for oral or parenteral use described above are prepared into
dosage forms in a unit dose suited to fit a dose of the active ingredients. Such dosage forms in a unit dose include, for
example, tablets, pills, capsules, injections (ampoules), suppositories, etc.

[0073] Exemplary pharmaceutical compositions comprising an anti-IL-4R antibody that can be used in the context of
the present invention are disclosed in, e.g., US Patent 8,945,559,

Administration Regimens

[0074] The present invention includes the pharmaceutical composition provided for use in methods comprising ad-
ministering to a subject the IL-4R inhibitor at a dosing frequency of about four times a week, twice a week, once a week,
once every two weeks, once every three weeks, once every four weeks, once every five weeks, once every six weeks,
once every eight weeks, once every twelve weeks, or less frequently so long as a therapeutic response is achieved. In
certain embodiments involving the administration of an anti-IL-4R antibody, once a week dosing at an amount of about
25 mg, 50 mg, 150 mg, 200 mg, or 300 mg, is employed. In certain embodiments involving the administration of an anti-
IL-4R antibody, once in 2 weeks dosing at an amount of about 25 mg, 50 mg, 150 mg, 200 mg, or 300 mg, is employed.
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[0075] According to certain embodiments of the present invention, multiple doses of an IL-4R inhibitor may be admin-
istered to a subject over a defined time course. The methods according to this aspect comprise sequentially administering
to a subject multiple doses of an IL-4R inhibitor. As used herein, "sequentially administering" means that each dose of
IL-4Rinhibitoris administered to the subject at adifferent pointintime, e.g., ondifferent days separated by a predetermined
interval (e.g., hours, days, weeks or months). The present invention includes the pharmaceutical composition for use in
methods which comprise sequentially administering to the patient a single initial dose of the IL-4R inhibitor, followed by
one or more secondary doses of the IL-4R inhibitor, and optionally followed by one or more tertiary doses of the IL-4R
inhibitor.

[0076] Theterms"initialdose,""secondarydoses," and "tertiarydoses," refertothe temporalsequence of administration
of the IL-4R inhibitor. Thus, the "initial dose" is the dose which is administered at the beginning of the treatment regimen
(also referred to as the "baseline dose"); the "secondary doses" are the doses which are administered after the initial
dose; and the "tertiary doses" are the doses which are administered after the secondary doses. The initial, secondary,
and tertiary doses may all contain the same amount of IL-4R inhibitor, but generally may differ from one another in terms
of frequency of administration. In certain embodiments, however, the amount of IL-4R inhibitor contained in the initial,
secondary and/or tertiary doses varies from one another (e.g., adjusted up or down as appropriate) during the course
oftreatment. In certain embodiments, the initial dose comprises a first amount ofthe antibody or antigen-binding fragment
thereof and the one or more secondary doses each comprise a second amount of the antibody or antigen-binding
fragment thereof. In some embodiments, the first amount of antibody or fragment thereof is 1.5x, 2x, 2.5x, 3x, 3.5x, 4x,
or 5x the second amount of the antibody or antigen-binding fragment thereof. In certain embodiments, one or more (e.g.,
1, 2, 3, 4, or 5) doses are administered at the beginning of the treatment regimen as "loading doses" followed by
subsequent doses that are administered on a less frequent basis (e.g., "maintenance doses"). For example, an IL-4R
inhibitor may be administered to a patient in need thereof at a loading dose of about 300mg or about 600mg followed
by one or more maintenance doses of about 25mg to about 400mg. In one embodiment, the initial dose and the one or
more secondary doses each include 10mg to 600mg of the IL-4R inhibitor, e.g., 100mg to 400mg of the IL-4R inhibitor,
e.g., 10mg, 25mg, 50mg, 100mg, 150mg, 200mg, 250mg, 300mg, 400mg or 500mg of the IL-4R inhibitor.

[0077] In one exemplary embodiment of the present invention, each secondary and/or tertiary dose is administered
1to 14 (e.g.,,1,1%2, 2,22, 3, 3V2, 4, 4V2, 5, 512, 6,6V, 7, 7V2, 8, 812, 9, 912, 10, 10'%, 11, 1172, 12, 1212, 13, 134, 14,
142, or more) weeks after the immediately preceding dose. The phrase "the immediately preceding dose," as used
herein, means, in a sequence of multiple administrations, the dose of IL-4R inhibitor which is administered to a patient
prior to the administration of the very next dose in the sequence with no intervening doses.

[0078] The pharmaceutical composition for use in methods according to this aspect of the invention may comprise
administering to a patient any number of secondary and/or tertiary doses of an IL-4R inhibitor. For example, in certain
embodiments, only a single secondary dose is administered to the patient. In other embodiments, two or more (e.g., 2,
3,4,5,6,7, 8, ormore) secondary doses are administered to the patient. Likewise, in certain embodiments, only a single
tertiary dose is administered to the patient. In other embodiments, two or more (e.g., 2, 3, 4, 5, 6, 7, 8, or more) tertiary
doses are administered to the patient.

[0079] In embodiments involving multiple secondary doses, each secondary dose may be administered at the same
frequency as the other secondary doses. For example, each secondary dose may be administered to the patient 1 to 6
weeks after the immediately preceding dose. Similarly, in embodiments involving multiple tertiary doses, each tertiary
dose may be administered at the same frequency as the other tertiary doses. For example, each tertiary dose may be
administered to the patient 2 to 4 weeks after the immediately preceding dose. Alternatively, the frequency at which the
secondary and/or tertiary doses are administered to a patient can vary over the course of the regimen.

[0080] The pharmaceutical composition may be for use in method of the present invention, according to certain em-
bodiments, that comprises administering to the subject a topical corticosteroid (TCS) in combination with the IL-4R
inhibitor which is an anti-IL-4R antibody). As used herein, the expression "in combination with" means that the TCS is
administered before, after, or concurrent with the IL-4R inhibitor. The term "in combination with" also includes sequential
or concomitant administration of IL-4R inhibitor and TCS.

[0081] Forexample, when administered "before"the IL-4R inhibitor, the TCS may be administered more than 72 hours,
about 72 hours, about 60 hours, about 48 hours, about 36 hours, about 24 hours, about 12 hours, about 10 hours, about
8 hours, about 6 hours, about 4 hours, about 2 hours, about 1 hour, about 30 minutes, about 15 minutes or about 10
minutes prior to the administration of the IL-4R inhibitor. When administered "after" the IL-4R inhibitor, the TCS may be
administered about 10 minutes, about 15 minutes, about 30 minutes, about 1 hour, about 2 hours, about 4 hours, about
6 hours, about 8 hours, about 10 hours, about 12 hours, about 24 hours, about 36 hours, about 48 hours, about 60
hours, about 72 hours, or more than 72 hours after the administration of the IL-4R inhibitor. Administration "concurrent"”
with the IL-4R inhibitor means that the TCS is administered to the subject in a separate dosage form within less than 5
minutes (before, after, or at the same time) of administration of the IL-4R inhibitor, or administered to the subject as a
single combined dosage formulation comprising both the TCS and the IL-4R inhibitor.
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Dosage

[0082] The amount of anti-IL-4R antibody administered to a subject is, generally, a therapeutically effective amount.
As used herein, the phrase "therapeutically effective amount" means an amount of IL-4R inhibitor that results in one or
more of: (a) an improvement in one or more AD-associated parameters (as mentioned elsewhere herein); and/or (b) a
detectable improvement in one or more symptoms or indicia of atopic dermatitis. In the context of the invention, a
"therapeutically effective amount" includes an amount of IL-4R inhibitor that results in one or more of: (a) at least 70%
decrease from baseline in EASI; (b) reduction in pruritus by at least 30%; (c) a decrease from the baseline of >2 points
in IGA; (d) a decrease from the baseline of >4 points in NRS; (e) a decrease in skin colonization of Staphylococcus
aureus; (f) a reduction in the level of an AD-associated biomarker such as IgE or TARC; (g) reduction in the use of TCS
by at least 20%; and/or (h) a reduction in the number of flares or AD exacerbations.

[0083] Inthe case of an anti-IL-4R antibody, an immunologically effective amount can be from about 0.05 mg to about
600 mg, e.g., about 0.05 mg, about 0.1 mg, about 1.0 mg, about 1.5 mg, about 2.0 mg, about 10 mg, about 20 mg, about
30 mg, about 40 mg, about 50 mg, about 60 mg, about 70 mg, about 80 mg, about 90 mg, about 100 mg, about 110
mg, about 120 mg, about 130 mg, about 140 mg, about 150 mg, about 160 mg, about 170 mg, about 180 mg, about
190 mg, about 200 mg, about 210 mg, about 220 mg, about 230 mg, about 240 mg, about 250 mg, about 260 mg, about
270 mg, about 280 mg, about 290 mg, about 300 mg, about 310 mg, about 320 mg, about 330 mg, about 340 mg, about
350 mg, about 360 mg, about 370 mg, about 380 mg, about 390 mg, about 400 mg, about 410 mg, about 420 mg, about
430 mg, about 440 mg, about 450 mg, about 460 mg, about 470 mg, about 480 mg, about 490 mg, about 500 mg, about
510 mg, about 520 mg, about 530 mg, about 540 mg, about 550 mg, about 560 mg, about 570 mg, about 580 mg, about
590 mg, or about 600 mg, of the anti-IL-4R antibody. In certain embodiments, 10 mg, 25 mg, 50 mg, 75 mg, 150 mg, or
300 mg of an anti-IL-4R antibody is administered to a subject.

[0084] The amount of IL-4R inhibitor contained within the individual doses may be expressed in terms of milligrams
of antibody per kilogram of subject body weight (i.e., mg/kg). For example, the IL-4R inhibitor may be administered to
a subject at a dose of about 0.0001 to about 100 mg/kg of subject body weight.

EXAMPLES

[0085] The following examples are put forth so as to provide those of ordinary skill in the art with a complete disclosure
and description of how to make and use the methods and compositions of the invention, and are not intended to limit
the scope of what the inventors regard as their invention. Efforts have been made to ensure accuracy with respect to
numbers used (e.g., amounts, temperature, etc.) but some experimental errors and deviations should be accounted for.
Unless indicated otherwise, parts are parts by weight, molecular weight is average molecular weight, temperature is in
degrees Centigrade, and pressure is at or near atmospheric.

Example 1: Clinical trial of anti-IL-4R antibody in adult patients with severe atopic dermatitis (AD) who are not
adequately controlled with or are intolerant to cyclosporine A, or when this treatment is not medically advisable

[0086] This is a 32-week double-blind, randomized, placebo-controlled, parallel group study to confirm the efficacy,
safety and tolerability of dupilumab administered in adults with severe AD for whom cyclosporine A (CSA) has either
not demonstrated adequate efficacy, had unacceptable side effects, or forwhom initiating CSA is not medically advisable.
[0087] Dupilumab is a fully human anti-IL-4R antibody comprising a heavy chain comprising the amino acid sequence
of SEQ ID NO: 9 and a light chain comprising the amino acid sequence of SEQ ID NO: 10; an HCVR/LCVR amino acid
sequence pair comprising SEQ ID NOs: 1 /2; and heavy and light chain CDR sequences comprising SEQ ID NOs: 3 - 8.
[0088] The study comprises a 2-week screening period, a 2-week medium-potency TCS standardization period, a 16-
week treatment period, and a 12-week safety follow up period. This study is done to evaluate dupilumab treatment in
these patients, who have also previously demonstrated inadequate response to TCS. All patients receive concomitant
medium-potency TCS as background concomitant therapy to reflect standard of care treatment of this severe population.

Study Objectives

[0089] The primary objective of the study is to evaluate the efficacy of 2 dose regimens of dupilumab compared to
placebo, administered with concomitant topical corticosteroids (TCS), in adult patients with severe AD who are not
adequately controlled with, or are intolerant to, oral CSA, or when this treatment is currently not medically advisable.
[0090] The secondary objective of the study is to assess the safety and tolerability of 2 dose regimens of dupilumab
compared to placebo, administered with concomitant TCS, in adult patients with severe AD who are not adequately
controlled with, or are intolerant to, oral CSA, or when this treatment is currently not medically advisable.
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Study Design

[0091] The study comprises a 2-week screening period, a 2-week medium-potency TCS standardization period, a 16-
week treatment period, and a 12-week safety follow up period. This study is done to evaluate dupilumab treatment in
these patients with severe AD who have also previously demonstrated inadequate response to TCS. All patients receive
concomitant medium-potency TCS as background concomitant therapy to reflect standard of care treatment of this
severe population.

[0092] After providing informed consent, patients are assessed for study eligibility at the screening visit. Patients
undergo screening between day -28 and day -15, prior to randomization. During this 2-week screening period, TCS
treatment is allowed at the discretion of the investigator.

[0093] Starting on day -14, all patients initiate a standardized TCS treatment regimen, and continue the standardized
medium-potency regimen through the end of the treatment period (week 16). During the 12-week follow-up period, they
may continue to receive TCS at the discretion of the investigator, for intolerable AD disease activity.

[0094] Patients are also required to apply moisturizers atleast twice daily foratleastthe 7 consecutive days immediately
before randomization (baseline/day 1) and continue at least twice daily throughout the study.

[0095] Patients who continue to meet eligibility criteria at baseline (day 1) undergo assessments and are randomized
in a 1:1:1 ratio to receive either once-weekly (qQw) or every 2 weeks (g2w) subcutaneous (SC) injections of 300 mg
dupilumab (following an SC loading dose of 600 mg on day 1), or matching injectable placebo, including the placebo for
the loading dose. During weeks in which dupilumab is not administered (in the g2w regimen), patients receive injectable
placebo. In order to maintain blinding, all patients receive an injection (active or placebo) each week from day 1 to week
16 (treatment period).

[0096] The patients are stratified by: 1) Baseline assessment of disease severity (Investigator's Global Assessment
[IGA] 3 vs IGA 4) and 2) documented history of no prior CSA exposure and not currently a candidate for CSA treatment
or CSA prior exposure that should not be continued or restarted.

[0097] Patients are followed up for an additional 12 weeks for safety after the end of the treatment period.

Study Population

[0098] Adult, male and female patients with severe AD whose disease cannot be adequately controlled with TCS, who
are not adequately controlled with, or are intolerant to oral CSA, orwhen CSA treatment is currently deemed not medically
advisable by a physician, according to the following:

(A) No prior CSA exposure (who are not currently a candidate for CSA treatment) due to:

* Medical contraindications;

* Hypersensitivity to CSA active substance or excipients;

* Use of concomitant medications prohibited with CSA; or

* Increased susceptibility to CSA induced renal damage, increased risk of serious infections, etc.
Cr

(B) Previously exposed to CSA and for whom CSA should not be continued or restarted due to:

*  Previous intolerance and/or unacceptable toxicity

* Inadequate response - defined as flare of AD on CSA tapering after a maximum of 6 weeks of high dose (5
mg/kg/day) to maintenance dose (2 to 3 mg/kg/day) or a flare after a minimum of 3 months on maintenance
dose. Flare is defined as increase in signs and/or symptoms leading to escalation of therapy, which can be an
increase in CSA dose, a switch to a higher-potency class of TCS, orthe start of anotheroral immunosuppressive
drug; or

* Requirement for CSA at doses or duration beyond that specified in the prescribing information.

[0099] Inclusion Criteria: A patient must meet the following criteria to be eligible for inclusion in the study:

(1) Male or female, 18 years of age or older with severe chronic AD (according to American Academy of Dermatology
Consensus Criteria [Eichenfield et al 2014, J. Am. Acad. Dermatol. 70: 338-351]) for whom treatment with potent
TCS is indicated;

(2) Eczema Area Severity Index (EASI) score >20 at the screening and baseline visits (Leshem et al 2015,
doi:10.1111/bjd. 13662 [epub ahead of print]). A single reassessment of the EASI score is allowed within 48 hours
of the initial screening, if the EASI score at the initial screening visit is either 18 or 19;
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(3) IGA score >3 (on the 0 to 4 IGA scale) at the screening and baseline visits;
(4) =10% body surface area (BSA) of AD involvement at the screening and baseline visits;
(5) Documented history by a physician of either:

(A) No prior CSA exposure and not currently a candidate for CSA treatment due to:

* medical contraindications (e.g., uncontrolled hypertension on medication), or

* use of prohibited concomitant medications (e.g., statins, digoxin, macrolide antibiotics, barbiturates, anti-
seizure, nonsteroidal anti-inflammatory drugs, diuretics, angiotensin-converting-enzyme inhibitors, St
John's Wort, etc.), or

* increased susceptibility to CSA-induced renal damage (elevated creatinine) and liver damage (elevated
function tests), or

* increased risk of serious infections, or

* hypersensitivity to CSA active substance or excipients, or

(B) Previously exposed to CSA, and CSA treatment should not be continued or restarted due to:

* intolerance and/or unacceptable toxicity (e.g., elevated creatinine, elevated liver function tests, uncontrolled
hypertension, paraesthesia, headache, nausea, hypertrichosis, etc.), or

* inadequate response to CSA (defined as flare of AD on CSA tapering after a maximum of 6 weeks of high
dose [5 mg/kg/day] to maintenance dose [2 to 3 mg/kg/day] or a flare after a minimum of 3 months on
maintenance dose). Flare is defined as increase in signs and/or symptoms leading to escalation of therapy,
which can be an increase in dose, a switch to a higher-potency class of TCS, or the start of another systemic
non-steroidal immunosuppressive drug; or

* requirementfor CSA atdoses >5 mg/kg/day, orduration beyond those specified in the prescribing information
(>1 year);

(6) Documented recent history (within 6 months before the screening visit) of inadequate response to treatment with
TCS.

NOTE: Inadequate response is defined as failure to achieve and maintain remission or a low disease activity state
(comparable to IGA 0=clear to 2=mild) despite treatment with a daily regimen of TCS of medium to higher-potency
(+TCI as appropriate), applied for at least 28 days or for the maximum duration recommended by the product
prescribing information (e.g., 14 days for super-potent TCS), whichever is shorter;

(7) Have applied a stable dose oftopical emollient (moisturizer) twice daily for at least 7 consecutive days immediately
before the baseline visit;

(8) Willing and able to comply with clinic visits and study-related procedures;

(9) Provide signed informed consent; and

(10) Able to understand and complete study-related questionnaires.

[0100] Exclusion Criteria: A patientwho meets any ofthe following criteria is excluded fromthe study: (1) Participation
in a prior dupilumab clinical study; (2) Treatment with an investigational drug within 8 weeks or within 5 half-lives (if
known), whichever is longer, prior to screening; (3) Hypersensitivity and/or intolerance to corticosteroids or to any other
ingredients contained in the TCS product used in the study; (4) Systemic CSA, systemic corticosteroids, or phototherapy
within 4 weeks prior to screening, and azathioprine (AZA), methotrexate (MTX), mycophenolate mofetil (MMF), or Janus
kinase (JAK) inhibitors within 8 weeks prior to screening; (5) Treatment with a TCI within 1 week prior to the screening
visit; (6) Treatment with biologics as follows: (a) Any cell-depleting agents including but not limited to rituximab: within
6 months before the screening visit, or until lymphocyte count returns to normal, whichever is longer; (b) Other biologics:
within 5 half-lives (if known) or 16 weeks prior to the screening visit, whichever is longer; (7) At the baseline visit, >30%
of the total lesional surface located on areas of thin skin that cannot be safely treated with medium-potency TCS (e.g.,
face, neck, intertriginous areas, genital areas, areas of skin atrophyy); (8) Initiation of treatment of AD with prescription
moisturizers or moisturizers containing additives such as ceramide, hyaluronic acid, urea, or filaggrin degradation prod-
ucts during the screening period (patients may continue using stable doses of such moisturizers if initiated before the
screening visit); (9) Regular use (more than 2 visits per week) of a tanning booth/parlor within 4 weeks of the screening
visit; (10) Planned or anticipated use of any prohibited medications and procedures during study treatment; (11) Treatment
with a live (attenuated) vaccine within 12 weeks before the screening visit; (12) Active chronic or acute infection requiring
treatment with systemic antibiotics, antivirals, antiparasitics, antiprotozoals, or antifungals within 2 weeks before the
screening visit, or superficial skin infections within 1 week before the screening visit. NOTE: Patients may be rescreened
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no sooner than 2 weeks after the infection resolves, and with permission of the sponsor's medical monitor; (13) Known
or suspected history ofimmunosuppression, including history of invasive opportunistic infections (e.g., tuberculosis [TB],
histoplasmosis, Listeriosis, coccidiocidomycosis, pneumocystosis, aspergillosis) despite infection resolution; or unusually
frequent, recurrent, or prolonged infections, perinvestigator judgment; (14) Presence of any 1 ofthe following TB criteria:
(a) A positive tuberculin skin test at the screening visit; (b) A positive blood QuantiFERON®-TB or T-Spot test at the
screening visit; or (c) Chest x-ray (posterior-anterior and lateral views) at screening or within 3 months before the
screening visit (radiology report must be available) with results consistent with prior TB infection (including but not limited
to apical scarring, apical fibrosis, or multiple calcified granuloma). This does not include non-caseating granulomata.
NOTE: Any of these 3 TB tests will be performed on a country-by-country basis according to local guidelines only if
required by regulatory authorities or ethics boards; (15) History of human immunodeficiency virus (HIV) infection or
positive HIV serology at screening; (16) Positive hepatitis B surface antigen (HBsAg), hepatitis B core antibody (HBCAD),
or hepatitis C antibody (HCV Ab) at the screening visit; (17) At baseline, presence of any conditions listed as criteria for
study drug discontinuation; (18) Presence of skin characteristics that may interfere with study assessments; (19) History
of malignancy within 5 years before the screening visit, except completely treated in situ carcinoma of the cervix, com-
pletely treated and resolved non-metastatic squamous or basal cell carcinoma of the skin; (20) Diagnosed active en-
doparasitic infections; suspected or high risk of endoparasitic infection, unless clinical and (if necessary) laboratory
assessment have ruled out active infection before randomization; (21) History of alcohol or drug abuse within 2 years
of the screening visit; (22) Severe concomitant illness(es) that, in the investigator's judgment, would adversely affect
the patient’s participation in the study. Examples include, but are not limited to, patients with short life expectancy,
patients with uncontrolled diabetes (hemoglobin A1c [HbA1c] >=9%), patients with cardiovascular conditions (e.g., stage
IIlor IV cardiac failure according to the New York Heart Association classification), severe renal conditions (e.g., patients
on dialysis), hepato-biliary conditions (e.g., Child-Pugh class B or C), neurological conditions (e.g., demyelinating dis-
eases), active major autoimmune diseases (e.qg., lupus, inflammatory bowel disease, rheumatoid arthritis, etc.), neuro-
inflammatory disease, other severe endocrinological, gastrointestinal, metabolic, pulmonary or lymphatic diseases. The
specific justification for patients excluded under this criterion will be noted in study documents (chart notes, case report
forms [CRFs], etc.); (23) Any other medical or psychological condition (including relevant laboratory abnormalities at
screening) that, in the opinion of the investigator, may suggest a new and/or insufficiently understood disease, may
present an unreasonable risk to the study patient as a result of his/her participation in this clinical trial, may make patient’'s
participation unreliable, or may interfere with study assessments. The specific justification for patients excluded under
this criterion will be noted in study documents (chart notes, CRFs, etc.); (24) Planned or anticipated major surgical
procedure during the patient’s participation in this study; (25) Patient is a member of the investigational team or his/her
immediate family; (26) Pregnant or breast-feeding women, orwomen planning to become pregnant or breastfeed during
the study; and (27) Women unwilling to use adequate birth control, if of reproductive potential and sexually active.

Study Treatments

[0101] Study Drug: Patients receive either qw SC injections of 300 mg dupilumab (following a loading dose of 600 mg
on day 1), or q2w SC injections of 300 mg dupilumab (following a loading dose of 600 mg on day 1) during the 16-week
treatment period. During weeks in which dupilumab is not administered (in the g2w regimen), patients receive injectable
placebo.

[0102] Placebo: Patients receive weekly injections of matching placebo (following a placebo "loading dose" on day 1)
during the 16-week treatment period.

Background Treatment

[0103] Topical Corticosteroids: Starting on day -14, all patients are required to undergo treatment with TCS using
a standardized regimen according to the following guidelines:

*  Apply medium-potency TCS once daily to areas with active lesions
= Low-potency TCS should be used once daily on areas of thin skin (face, neck, intertriginous, and genital
areas, areas of skin atrophy, etc.) or for areas where continued treatment with medium-potency TCS is consid-
ered unsafe

* Monitor the patient for signs of local or systemic TCS toxicity and stop treatment as necessary

[0104] It is recommended that patients use triamcinolone acetonide 0.1% cream or fluocinolone acetonide 0.025%
ointment for medium-potency, and hydrocortisone 1% cream for low-potency. If patients have tolerance issues with any
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of these steroids or if they are not commercially available in some countries, they may substitute with products of the
same potency from the list provided in the study reference manual. On areas treated with TCS, moisturizers should be
applied once daily only at the time when TCS is not applied (i.e., do not use moisturizers and TCS on the same areas
at the same time during the day). For example, if TCS are applied in the evening, moisturizers are not to be used in the
evening on areas treated with TCS, but are applied to those areas in the morning. On areas not treated with TCS,
moisturizers will be applied twice daily - morning and evening.

[0105] The type, amount, frequency, and potency of topical products used during the study is recorded at home by
patients in a medication diary. Patients return TCS tubes at each clinic visit up untilweek 16, and these tubes are weighed
by the site staff to determine the actual amount of TCS used. During the 12-week safety follow-up period, the weighing
of tubes is no longer needed.

[0106] During the 16-week placebo-controlled study treatment period, medium-potency TCS dosing frequency will be
symptom-based (IGA score) adjusted every 4 weeks as per the following protocol-specified tapering algorithm:

[0107] Atday 29 (week 4): * If a patient on daily (qd) dosing achieves an IGA of 0 they will be switched to every-other-
day (god) dosing until day 57 (week 8); * If a patient on qd dosing does not achieve an IGA of 0 they will remain on qd
dosing until day 57 (week 8)

[0108] Atday 57 (week 8): * If a patient on gqd dosing achieves an IGA of 0 they are switched to qod dosing until day
85 (week 12); * If a patient on qd dosing does not achieve an IGA of 0 they remain on qd dosing until day 85 (week 12);
* If a patient on god dosing remains an IGA 0 they are switched to twice-a-week dosing until day 85 (week 12); *If a
patient on qod dosing does not remain an IGA 0 they switch to qd dosing until day 85 (week 12)

[0109] Atday 85 (week 12): * If a patient on qd dosing does not achieve an IGA 0 they remain on qd dosing until day
113 (week 16); * If a patient on qd dosing achieves an IGA 0 they are switched to qod dosing until day 113 (week 16);
* If a patient on god dosing remains an IGA 0 they are switched to twice-a-week dosing until day 113 (week 16); *Ifa
patient on twice-a-week dosing remains an IGA 0 they remain on twice-a-week dosing until day 113 (week 16); * If a
patient on twice-a-week dosing does not remain an IGA 0 they switch to god dosing until day 113 (week 16)

[0110] Emollients: All patients are required to apply moisturizers (emollients) at least twice daily for at least the 7
consecutive days immediately before randomization (baseline/day 1) and to continue throughout the study (all 32 weeks).
However, to allow adequate assessment of skin dryness, moisturizers should not be applied on the area(s) of non-
lesional skin designated for such assessments for at least 8 hours before each clinic visit. All types of moisturizers are
permitted, but patients may not initiate treatment with prescription moisturizers or moisturizers containing additives during
the screening period or during the study. Patients may continue using stable doses of prescription moisturizers or
moisturizers containing additives, if initiated before the screening visit.

Rescue Treatment

[0111] If medically necessary (i.e., to control intolerable AD symptoms), rescue treatment for AD may be provided to
study patients, starting with high-potency TCS and if needed, escalation to systemic medications for patients who do
not respond adequately after at least 7 days of topical treatment.

Study endpoints

[0112] The primary endpoint in the study is: the proportion of patients with Eczema Area and Severity Index (EASI)
75 (=75% improvement from baseline) at week 16.

[0113] The secondary endpoints are:

Efficacy: « Proportion of patients with EASI 75 (=75% improvement from baseline) at week 16 for patients with prior CSA
use; * Proportion of patients with IGA 0 or 1 (on a 5-point scale) and a reduction from baseline of >2 points at week 16;
» Percent change from baseline to week 16 in the pruritus numerical rating scale (NRS); « Proportion of patients with
improvement (reduction) of pruritus NRS >3 at week 16; « Percent change from baseline to week 16 in the EASI score;
» Change from baseline to week 16 in percent body surface area (BSA); « Percent change from baseline to week 16 in
the SCORIing Atopic Dermatitis (SCORAD); « Proportion of patients with SCORAD 50 (=50% improvement from baseline)
at week 16; « Percent change from baseline to week 16 in the Global Individual Signs Score (GISS) (erythema, infiltra-
tion/papulation, excoriations, lichenification); + Change from baseline to week 16 in the Dermatology Life Quality Index
(DLQI); » Change from baseline to week 16 in the Patient Oriented Eczema Measure (POEM); « Change from baseline
to week 16 in the Hospital Anxiety and Depression Scale (HADS); « Percent change from baseline to week 2 in the
pruritus NRS; » Mean weekly dose of TCS through week 16

[0114] Safety and Tolerability: « Incidence of skin infection treatment-emergent adverse events (TEAES) requiring
systemic treatment from baseline through the on-treatment period; « Incidence of treatment-emergent serious adverse
events (TESAEs) from baseline through the on-treatment period; « Incidence of TEAESs leading to treatment discontin-
uation from baseline through the on-treatment period; « Overall incidence of TEAEs from baseline through the on-
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treatment period

Procedures and Assessments

[0115] Overall safety is assessed by monitoring/evaluation of TEAES, vital signs, physical examinations, electrocar-
diograms (ECGs), and clinical safety laboratory tests.

[0116] Other measures include pharmacokinetic (PK) assessments, the potential emergence of anti-drug antibodies
(ADA) to dupilumab, and research testing.

Efficacy Procedures

[0117] A variety of parameters are collected during the study to assess efficacy/effectiveness of dupilumab including
measures of AD severity, use of concomitant treatment for AD, and patient reported measures of AD symptoms and
QOL . Efficacy is assessed using pruritus NRS, pruritus categorical scale, POEM, HADS, DLQI, the European Quality
of Life-5 Dimensions (EQ-5D), Patient Global Assessment of Disease, Patient Global Assessment of Treatment, Asthma
Control Questionnaire (ACQ-5), the Sino-Nasal Outcome Test (SNOT-22), assessment of sick leave/missed school
days, IGA, EASI, BSA of involvement of AD, GISS and SCORAD.

[0118] Pruritus NRS, pruritus categorical scale, POEM, HADS, DLQI, the European Quality of Life-5 Dimensions (EQ-
5D), Patient Global Assessment of Disease, Patient Global Assessment of Treatment, IGA, EASI, BSA of involvement
of AD, GISS and SCORAD have been described in US Patent Application Publication 20140072583.

[0119] Juniper Asthma Control Questionnaire: The 5-question version of the Juniper ACQ is a validated questionnaire
to evaluate asthma control. The questionnaire is administered only to the subset of patients with a medical history of
asthma and who fluently speak a language in which the questionnaire is presented (based on availability of validated
translations in participating countries).

[0120] Sinonasal Outcome Test: The SNOT-22 is a validated questionnaire to assess the impact of chronic rhinosi-
nusitis on QOL. The questionnaire is administered only to the subset of patients with chronic inflammatory conditions
of the nasal mucosa and/or paranasal sinuses (e.g., chronic rhinitis/rhinosinusitis, nasal polyps, allergic rhinitis) who
fluently speak a language in which the questionnaire is presented.

[0121] Assess Sick Leave/Missed School Days: Patients who are employed or enrolled in school are asked to report
the number of sick leave/missed school days since the last study assessment.

[0122] Global Individual Signs Score: Individual components of the AD lesions (erythema, infiltration/papulation, ex-
coriations, and lichenification) are rated globally (i.e., each assessed for the whole body, not by anatomical region) on
a 4-point scale (from 0=none to 3=severe) using the EASI severity grading criteria.

Exploratory Biomarker Testing

[0123] Biomarkersto be analyzed in this study are TARC and serum total IgE. These are exploratory assessments to
furtherthe understanding of AD-associated biomarkers and the response to dupilumab treatment. Thymus and activation
regulated chemokine and total IgE are markers of Th2 activity and are downstream of IL-4/13 signaling. These analytes
are assessed as measures of Th2 activity and pharmacodynamic effect of the drug. These results may also be used for
modeling dupilumab activity with drug levels. Thymus and activation regulated chemokine levels have also been closely
associated with AD disease activity and severity, and will be evaluated as an exploratory marker of efficacy. These
markers may also be assessed for their potential value in predicting treatment response.

Safety Assessment

[0124] Safety is assessed throughout the study by monitoring Adverse Events and Serious Adverse Events.

[0125] An Adverse Event (AE) is any untoward medical occurrence in a subject or clinical investigation subject ad-
ministered a pharmaceutical product. An AE can, therefore, be any unfavorable and unintended sign (including abnormal
laboratory finding), symptom, or disease temporally associated with the use of a medicinal product, whether or not
considered related to the medicinal (investigational) product. AEs also include: any worsening (i.e., any clinically signif-
icant change in frequency and/or intensity) of a pre-existing condition that is temporally associated with the use of the
study drug; abnormal laboratory findings considered by the Investigator to be clinically significant; and any untoward
medical occurrence.

[0126] A Serious Adverse Event (SAE) is any untoward medical occurrence that at any dose results in death; is life-
threatening; requires in-patient hospitalization or prolongation of existing hospitalization; results in persistent or significant
disability/ incapacity; is a congenital anomaly/ birth defect; or is an important medical event.
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Results

[0127] Itis expectedthat atthe end ofthe study period, dupilumab administration will treat AD, including severe and/or
refractory AD, in patients with severe AD who are not adequately controlled with, or are intolerant to, oral cyclosporine
A, orwhen this treatment is currently not medically advisable. Patients treated with dupilumab show significant improve-
ment in at least one AD-associated parameter as compared to placebo. Patients treated with dupilumab use up to 50%
less TCS than placebo.

[0128] The baseline demographic and baseline disease characteristics were similar among the treatment groups
(Table 1).

Table 1: Baseline demographic and disease characteristics across treatment groups

Placebo + TCS 300 mg dupilumab q2w + 300 mg dupilumab qw +

(N=108) TCS (N=107) TCS (N=110)
Age, mean * SD, years 38.9 (13.35) 37.5 (12.89) 38.7 (13.21)
Male sex, n (%) 68 (63.0) 65 (60.7) 66 (60.0)
?s”;?tm" of AD (years), mean 29.2 (14.72) 29.6 (15.61) 32.3 (14.00)
EASI score, mean = SD 32,9 + 10.80 33.3+9.93 33.1 +11.02
Patients with IGA=42, n (%) 52 (48.1) 50 (46.7) 52 (47.3%)
Peak Weekly Averaged
Pruritus NRS, mean = SD 6.4 +2.23 6.6 =210 6.2 = 2.01
BSA, mean = SD 55.0 + 20.51 56.1 + 17.83 56.0 - 19.26
SCORAD score, mean (SD) 67.0 (12.20) 68.6 (11.91) 66.0 (12.70)
POEM score, mean = SD 19.1 = 5,99 19.3 ~ 6.21 18.6 (6.97)
DLQI score, mean (SD) 13.2 (7.60) 14.5 (7.63) 13.8 (8.03)

[0129] Compared to placebo, both dupilumab dose regimens (300 mg qw + TCS; 300 mg q2w + TCS) demonstrated
robust efficacy across multiple clinical outcomes, reflecting improvements in objective signs of AD, pruritus, quality of
life and mental health. The primary endpoint at week 16 was achieved for both dupilumab dose regimens. Compared
with placebo+TCS, dupilumab q2w+TCS significantly improved patient-reported itch, sleep, skin symptoms, quality of
life (QoL) and health status as measured by pruritus Numerical Rating Scale; Scoring Atopic Dermatitis visual analog
scale for sleep loss; Patient-Oriented Eczema Measure; and Dermatology Life Quality Index. Table 2 presents the
primary and secondary efficacy results for the endpoints in the endpoint hierarchy specified in the SAP.

Table 2: Effect of dupilumab on clinical parameters across treatment groups

. Dose Placebo + .
Endpoint Regimen TCS Dupilumab + TCS

300 mg qw 59.1%

% patients with EASI-75 29.6%
300 mg q2w 62.6%
300 mg qw -78.2

% change in EASI score from baseline to week 16 -46.6
300 mg q2w -79.8

% change in baseline in weekly average of peak daily 300 mg qw 254 -51.7

pruritus NRS 300 mg q2w ' 539
300 mg qw -62.4

% change from baseline in SCORAD -29.5
300 mg q2w -58.3

% patients with reduction of weekly average peak daily 300 mg qw 14.3% (N=91) 40.4% (N=94)

pruritus NRS > 4 from baseline 300 mg q2w = 45.7% (N=94)
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(continued)

. Dose Placebo + .
Endpoint Regimen TCS Dupilumab + TCS
300 mg qw -37.5
Change from baseline in % BSA -19.6
300 mg q2w -39.2
%patients with IGA 0 or 1 and reduction from baseline of 300 mg qw 13.9% 39.1%
. . (s]
2 2 points 300 mg g2w 40.2%
300 mg qw -8.9
Change from baseline in DLQI -4.5
300 mg q2w -9.6
300 mg qw -11.4
Change from baseline in POEM -4.3
300 mg q2w -11.9
300 mg qw 56.5% (N=69)
%patients with EASI-75 for patients with prior CSA use 26.4% (N=72)
300 mg q2w 58.0% (N=69)
300 mg qw 17.5 (0.0003)
Mean weekly dose of TCS use during the treatment period 251
300 mg q2w 15.0
300 mg qw -5.2
Change from baseline in HADS -2.3
300 mg q2w -6.1

P-value, if not shown, for the efficacy endpoints in the testing hierarchies was <0.0001

[0130] The order of endpoints followed the pre-specified hierarchy test order in SAP. All secondary endpoints except
the AE related endpoints were statistically significant at the 5% significance level.
[0131] Table 3 summarizes some of patient-reported outcomes and the improvements against baseline values

Table 3: Effect of dupilumab on selected patient-reported outcomes

Placebo + 300 mg
TCS dupilumab q2w
(N=108) + TCS (N=107)
Baseline
SCORAD VAS sleep loss, mean = SD 4.3 +3.29 4.6+ 3.27
POEM score, mean = SD 19.1 =599 19.3 = 6.21
Pruritus NRS
- - ith >4-point
:tr(‘;\[;:ertkl(;r;’o:lrl)\le:t:)e(r:/:j with >4-pointimprovement 21319;) 43/94 (45.7)*
- - ith >3-point
:tr(‘;\[;:ertkl(;r;’o:lrl)\le:tle(r;j with >3-pointimprovement 2199/946; 56/99 (56.6)"*
SCORAD VAS
LS mean change from baseline to
Week 16 (+=SE)
Sleep lossd -0.7 (0.25) -3.0 (0.25)***
LS mean percent change from
baseline to Week 16 (=SE)
Sleep loss® 85.8 (34.3) -61.2 (34.38)*
POEM score
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(continued)

Placebo + 300 mg
TCS dupilumab q2w
(N=108) + TCS (N=107)
Baseline
Mean change from baseline to Week —r
16 (=SE) -3.5 (0.65) -11.7 (0.68)
Proportion of patients with >4-point -
improvement at Week 16, n (%) 45 (41.7) 89 (832)
Prop’ortlc’)n of patlfents reporting ‘no Baseline Week 16 Baseline Week 16
days’ or ’1-2 days’, n (%)
Lastweek days skin 49 (45.8)
been itchy 3(2.8) 19 (17.68) 3 (2.8) es
Last week nights
sleep been 47 (43.5) 59 (54.6) 41 (38.3) 89 ,(3*3'2)
disturbed
Lastweek days skin 90 (84.1)
been bleeding 44 (40.7) 52 (48.1) 37 (34.6) es
Last week days
been weeping/ 54 (50.0) 56 (51.9) 45 (42.1) o4 ,(3*7'9)
oozing
Lastweek days skin 81 (75.7)
been cracked 20 (18.5) 36 (33.3) 25 (23.4) r
Lastweek days skin 70 (65.4)
been flaking off 15 (13.9) 28 (25.9) 17 (15.9) r
Lastweek days skin 64 (59.8)
felt dry or rough 8 (7.4) 21 (19.4) 9 (8.4) r
DLQIl score
Proportion of patients with DLQI 0 or "
1 at Week 16, n (%) 12011 32(29.9)
Mean change from baseline to Week —r
16 (+SE) -3.1 (0.58) -9.7 (0.64)
Proportion of Patients with >4-point -
improvement at Week 16, n (%) 42 (38.9) 85 (79.4)
!’roporltllon ,?T pat!ents r(le'portlng no Baseline Week 16 Baseline Week 16
impact" or "little impact"”, n (%)
How itchy, sore, 24 (22.2) 46 (42.6) 17 (15.9) | 89832
painful, stinging
How emba_rrassed, 53 (49.1) 68 (63.0) 51 (47.7) 93 S?.Q)
self-conscious
Interfered
shopping, home, 68 (63.0) 80 (74.1) 65 (60.7) 100*&%3'5)
yard
Influenced clothes 47 (43.5) 66 (61.1) 47 (43.9) 90 E?fﬂ)
you wear
Atfected social, 60 (55.6) 69 (63.9) 56 (52.3) | 2810
leisure activity
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(continued)

!’roporltllon ,?T pat!ents r(le'portlng no Baseline Week 16 Baseline Week 16
impact" or "little impact"”, n (%)
Made it difficult to 97 (90.7)
do any sports 69 (63.9) 72 (66.7) 60 (56.1) es
Prevent_ed/problem 98 (916)
at working or 62 (57.4) 77 (71.3) 59 (55.1) es
studying
Problem partner, 102 (95.3)
friends, relative 72(66.7) 76 (704) 68 (63.6) ek
Caused any sexual 100 (93.5)
t
difficulties 84 (77.8) 80 (74.1) 68 (63.6) en
How much a
problem is 64 (59.3) 72 (66.7) 64 (59.8) 9 ,(3?'7)
treatment

1P <0.05; *P<0.01; *P < 0.001; ***P< 0.0001. 2Denotes severe disease; PAnalysis was performed for patients
with baseline peak pruritus NRS >4. NI stands for number of patients with baseline NRS score > 4;
¢Analysis was performed for patients with baseline peak pruritus NRS >3. NI stands for number of patients
with baseline NRS score > 3; 9Placebo + TCS: n=107, 300 mg Dupilumab q2w + TCS: n=106; ®Placebo + TCS:
n=99, 300 mg Dupilumab q2w + TCS: n=98; fMedDRA Preferred Term. BSA, body surface area; DLQI,
Dermatology Life Quality Index; EQ-5D, EuroQolfive dimensions questionnaire; MedDRA, Medical Dictionary
for Regulatory Activities; NRS, numerical rating scale; PGATE, Patient Global Assessment of Treatment
Effect; POEM, Patient-Oriented Eczema Measure; q2w, every 2 weeks; SCORAD, Scoring Atopic Dermatitis;
SE, standard error; TCS, topical corticosteroid.

[0132] Safety: Treatment with dupilumab plus concomitant TCS was well tolerated and demonstrated an acceptable
safety profile during the 16-week treatment period. Table 4 summarizes selected AEs during the 16-week treatment
period.

Table 4: Selected listing of AEs

Placebo + TCS (N=108) | 300 mg dupilumab q2w + TCS (N=107)
Number of patients with TEAEs, n (%) 75 (69.4) 77 (72.0)
Nasopharyngitisf 18 (16.7) 22 (20.6)
Conjunctivitis allergicf 7 (6.5) 16 (15.0)
Conjunctivitisf 3(2.8) 12 (11.2)
Headachef 9 (8.3) 10 (9.3)
Atopic dermatitisf 16 (14.8) 8 (7.5)
Rhinitis allergicf 1(0.9) 7 (6.5)
MedDRA Preferred Term

[0133] No deaths occurred during the study. The percentage of patients with a treatment-emergent adverse event
(TEAE) was similar across all treatment groups. Serious adverse events were evenly distributed among the treatment
groups (2 events in each group). There were fewer severe TEAESs in the combined dupilumab-treated groups compared
to placebo. Treatment with dupilumab did not increase the rate of infections: adverse events in the Infections and
Infestations occurred at comparable rates in all treatment groups. There were also fewer skin infections in the combined
dupilumab-treated groups compared to placebo. There was a higher incidence of conjunctivitis in the dupilumab-treated
groups, with more events occurring in the 300 mg Q2W group than the 300 mg QW group. Only one event was severe
in intensity and no patient discontinued treatment for an AE of conjunctivitis. Injection site reactions were more common
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in the dupilumab groups, with a higher rate in the 300 mg qw group versus the 300 mg q2w group; there were no severe
ISRs.

Conclusion

[0134] Inthis 16-week study of dupilumab + TCS vs. placebo + TCS, the primary efficacy endpoint of EASI-75 at week
16 was met for both dupilumab dose regimens. EASI-75 responder rates at week 16 were 29.6% in placebo + TCS
group, 62.6%, and 59.1% in dupilumab 300 mg q2w + TCS, and dupilumab 300 mg qw + TCS, respectively. All pre-
specified key secondary and other secondary efficacy endpoints were met up to the endpoint of incidence of skin infection
for the dupilumab 300 mg qw + TCS group.

[0135] Dupilumab with concomitant use of TCS was generally well tolerated with an acceptable safety profile.
[0136] In patients with a history of intolerance or inadequate response to CsA or for whom treatment with CsA is
otherwise medically inadvisable, dupilumab and concomitant TCS, compared with TCS alone, significantly improved
patient-reported itch, sleep, skin symptoms, and QoL, with an acceptable safety profile.

Example 2: Pharmacokinetics, Safety and Efficacy of Dupilumab in a Pediatric Population with Moderate-to-
severe or Severe AD: Results from a Phase 2a Clinical Trial

[0137] This Example describes a phase 2a, multicenter, open-label, ascending-dose, sequential-cohort study
(NCT02407756) which included adolescents (12-17years) with moderate-to-severe AD and children (6-11years) with
severe AD, uncontrolled by topical medications. Patients received 2mg/kg or 4mg/kg single-dose subcutaneous dupilum-
ab with 8 weeks follow-up, followed by 4 weekly 2mg/kg or 4mg/kg doses.

Study Objectives

[0138] The primary objective of the study was to characterize the safety and PK of dupilumab in pediatric patients with
moderate-to-severe AD (for adolescents >12 to <18 years of age) or severe AD (for children >6 to <12 years of age).
The secondary objective of the study was to explore the immunogenicity and efficacy of dupilumab in pediatric patients
with moderate-to-severe AD (for adolescents >12 to <18 years of age) or severe AD (for children =6 to <12 years of age).

Study Design

[0139] This was conducted as a phase 2a, multicenter, open-label, ascending dose, sequential cohort study investi-
gating the safety, tolerability, pharmacokinetics (PK), immunogenicity, and efficacy of single-dose and repeat-doses of
subcutaneously administered (SC) dupilumab in pediatric patients with moderate-to-severe AD (for adolescents >12 to
<18 years of age) or severe AD (for children >6 to <12 years of age) that was not adequately controlled by topical
treatments.

[0140] Two sequential ascending SC dose cohorts were planned: dose cohort 1 (2 mg/kg) and dose cohort 2 (4 mg/kg)
up to a maximum dose of 300 mg. Within each dose cohort, approximately 36 to 40 patients were planned to be enrolled
in 2 age subsets: subset A (adolescents >12 to <18 years of age) and subset B (children >6 to <12 years of age).
Enroliment and study dosing started with cohort 1A (2 mg/kg, adolescent age subset) and proceeded in sequence to
cohort 1B (2 mg/kg, children >6 to <12 years of age subset), cohort 2A (4 mg/kg, adolescent age subset), and cohort
2B (4 mg/kg, children >6 to <12 years of age subset); a safety review of data from the previous cohort(s) was performed
before proceeding to the next cohort.

[0141] The study consisted of a screening period (day -35 to day -1), a baseline visit, Part A (including a single-dose
treatment followed by an 8-week semi-dense PK sampling period), and Part B (including a 4-week repeat-dose treatment
period [4 weekly doses] followed by an 8-week follow-up period).

[0142] Patients received concomitant medications (except for prohibited medications) as needed, while continuing
study treatment. Frequency of use and type of treatment were documented. If medically necessary, rescue treatments
were provided to study patients. The rescue treatments included more intensive topical treatment (medications and/or
procedures) before escalating rescue to systemic medications, if medically appropriate. Patients who received rescue
with systemic corticosteroids or systemic nonsteroid immunosuppressive drugs (e.g., cyclosporine, methotrexate, myc-
ophenolate-mofetil, azathioprine, etc.) during Part A (the single-dose treatment and 8-week semi-dense PK sampling
period) needed to have such rescue treatment discontinued at least 2 weeks prior to start of Part B (i.e., prior to the start
of administration of repeat-doses of study treatment); patients who received any of these rescue treatments during the
repeat-dose treatment period were discontinued from study drug.

[0143] Dose Escalation: Dosing started with cohort 1A. Proceeding to the next cohort (1B) occurred once all of the
initial 8 patients enrolled in cohort 1A had been observed for at least 2 weeks, had completed the week 2 (day 15) safety
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assessments, and the data had been reviewed. Dosing escalated to cohort 2A once all of the initial 20 patients enrolled
in cohorts 1A and/or 1B had been observed for at least 2 weeks, had completed the week 2 (day 15) safety assessments,
and the data had been reviewed. Proceeding to the next cohort (2B) occurred once all of the initial 8 patients enrolled
in cohort 2A had been observed for at least 2 weeks, had completed the week 2 (day 15) safety assessments, and the
data had been reviewed.

Study Population

[0144] The study population included pediatric patients with moderate-to-severe AD (for adolescents aged >12to <18
years at the time of baseline) or severe AD (for children aged >6 to <12 years at the time of baseline) that was not
adequately controlled with topical medications.

[0145] Inclusion Criteria: A patient had to meet the following criteria to be eligible for inclusion in the study: (1) Male
or female >6 to <18 years of age at the time of baseline; (2) Diagnosis of AD according to the American Academy of
Dermatology criteria (Eichenfield et al 2014, J. Am. Acad. Dermatol. 70: 338-51) established at least 1 year before
screening; (3) Patients with documented recent history (within 6 months before the screening visit) ofinadequate response
to a sufficient course of outpatient treatment with topical AD medication(s), or for whom topical AD therapies were
otherwise inadvisable (e.g., because of side effects or safety risks). NOTE: For the purpose ofthis disclosure, inadequate
response represented failure to achieve and maintain remission or a low disease activity state (comparable to Investi-
gator's Global Assessment [IGA] O=clear to 2=mild) despite treatment for at least 28 days with a regimen of TCS of
medium to high potency (= TCI as appropriate). Side effects or safety risks that may outweigh the potential treatment
benefits included intolerance to treatment, hypersensitivity reactions, significant skin atrophy, and side effects related
to systemic absorption. Acceptable documentation included contemporaneous chart notes that recorded TCS with or
without TCI prescription and treatment outcome, or investigator documentation based on communication with patient's
treating physician. If documentation was inadequate, potential patients may have been re-screened after patients had
been shown to fail mid-to-higher potency TCS (+ TCI) for the prescribed length of treatment stated above. (4) IGA at
baseline; a. IGA = 3 or 4 in adolescents =12 to <18 year of age; b. IGA =4 in children >6 to <12 years of age; (5) At
least 10% body surface area (BSA) affected by AD lesions at baseline. Note: This inclusion criterion was modified from
the original criterion to clarify that the BSA affected by AD should be based on the assessment performed at baseline.
(6) Willing and able to comply with clinic visits and study-related procedures; (7) With a parent/caregiver orlegal guardian,
able to understand the study requirements (8) Parent or legal guardian must have provided signed informed consent.
Patients >7 years of age (or above an age determined by the IRB/IEC and in accordance with the local regulations and
requirements) must have also provided informed assent to enroll in the study, and must have sighed and dated either
a separate |AF orthe ICF; and (9) Parent or legal guardian/patient, as appropriate, must have been able to understand
and complete study-related questionnaires.

[0146] Exclusion Criteria: A patient who met any of the following criteria was excluded from the study: (1) Treatment
with an investigational drug within 8 weeks or within 5 half-lives (if known), whichever was longer, before the baseline
visit; (2) The following treatments within 2 weeks before the baseline visit a. Systemic corticosteroids b. Immunosup-
pressive/immunomodulating drugs (e.g., cyclosporine, mycophenolate mofetil, interferon-gamma, Janus kinase inhibi-
tors, azathioprine or methotrexate) c. Phototherapy for AD; (3) Treatment with biologics as follows: a. Any cell-depleting
agents including, but not limited to, rituximab within 6 months before the baseline visit or until lymphocyte returned to
normal, whichever was longer b. Other biologics within 5 half-lives (if known) or 4 months before the baseline visit,
whichever was longer; (4) Planned or anticipated use of any prohibited medications and procedures during study treat-
ment; (5) Treatment with a live (attenuated) vaccine within 3 months before the baseline visit; (6) Active chronic or acute
infection requiring treatment with systemic antibiotics, antivirals, antiprotozoals, or antifungals within 4 weeks before the
baseline visit, or superficial skin infections within 1 week before the baseline visit; (7) Known or suspected immunode-
ficiency, including history of invasive opportunistic infections (e.g., tuberculosis, histoplasmosis, listeriosis, coccidioid-
omycosis, pneumocystosis, aspergillosis) despite infection resolution, or otherwise recurrent infections of abnormal
frequency or prolonged duration suggesting an immune compromised status; (8) Known history of human immunode-
ficiency virus infection; (9) Active infection with hepatitis B or C at screening, or a prior history of active infection with
hepatitis B or C, as reported at time of screening; (10) Persistent (confirmed by repeated tests >2 weeks apart) elevated
transaminases (alanine aminotransferase [ALT] and/or aspartate aminotransferase [AST]) more than 3 times the upper
limit of normal (ULN) during the screening period; (11) At baseline, presence of any conditions listed as criteria for study
treatment discontinuation; (12) Presence of skin comorbidities that may have interfered with study assessments; (13)
History of malignancy within 5 years before the baseline visit, except completely treated in situ carcinoma of the cervix
and completely treated and resolved non-metastatic squamous or basal cell carcinoma of the skin; (14) History of clinical
endoparasitosis (i.e., helminth infection) within 12 months before the baseline visit, or high risk of helminth infection,
such as residence within orrecent travel (within 12 months before the baseline visit) to areas endemic forendoparasitoses,
where the circumstances were consistent with parasite exposure (e.g., extended stay, rural or slum areas, lack of running
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water, consumption of uncooked, undercooked, or otherwise potentially contaminated food, close contact with carriers
and vectors, etc.), unless subsequent medical assessments (e.g., stool exam, blood tests, etc.) ruled out the possibility
of parasite infection/infestation; (15) History of alcohol or drug abuse within 2 years before the screening visit; (16)
Severe concomitant illness(es) that would have adversely affected the patient’s participation in the study. Examples
included, but were not limited to, patients with short life expectancy, patients with uncontrolled diabetes (hemoglobin
A1c >9%), patients with cardiovascular conditions (e.g., stage Il or IV cardiac failure according to the New York Heart
Association classification), severe renal conditions (e.g., patients on dialysis), hepatobiliary conditions (e.g., Child-Pugh
class B or C), neurological conditions (e.g., demyelinating diseases), active major autoimmune diseases (e.g., lupus,
inflammatory bowel disease, rheumatoid arthritis, etc.), and other severe endocrinological, gastrointestinal, metabolic,
pulmonary, or lymphatic diseases; (17) Any other medical or psychological condition including relevant laboratory ab-
normalities at screening that suggested a new and/or insufficiently understood disease, may have presented an unrea-
sonable riskto the study patient as a result of his/her participation in this clinicaltrial, may have made patient's participation
unreliable, or may have interfered with study assessments; (18) Planned major surgical procedure during the patient’s
participation in this study; (19) Patient was a member of the investigational team or his/her immediate family; and (20)
Female patients who were pregnant, breastfeeding, or planning to become pregnant or breastfeed during the study, or
female patients of childbearing potential, who were unwilling to use adequate methods of contraception throughout the
duration of the study and for 120 days after the last dose of study drug.

Study Treatments

[0147] Sterile dupilumab drug product 150 mg/mL was provided in an aqueous buffered vehicle, pH 5.0. It was supplied
in a 5-mL vial containing 2.5 mL (150 mg/mL) with a withdrawable volume of 2.0 mL or 300 mg of dupilumab. Study
drug was administered SC by the investigator or other qualified study personnel at the following dose and dosing
schedules:

* Fordose cohort1:2mg/kg atday 1 as asingle dose in Part A, then weekly atday 1 toweek 3 in Part B as repeat doses
* Fordose cohort2:4 mg/kg atday 1 as asingle dose in Part A, then weekly atday 1 toweek 3 in Part B as repeat doses

[0148] Subcutaneous injection sites of the study drug were to be alternated among the different quadrants of the
abdomen (avoiding navel and waist areas), upper thighs, and upper arms so that the same site was not injected for 2
consecutive weeks. To allow for adequate assessment of possible injection site reactions, study drug was to be admin-
istered only into areas of normal-looking skin.

Primary and Secondary Endpoints

[0149] The primary objective was characterizing the PK profiles of dupilumab in pediatric AD patients aged >6 to <18
years. The secondary endpoints were:

* Incidence of TEAEs

* Percent change from baseline in Eczema Area and Severity Index (EASI)

*  Percent change from baseline in SCORing Atopic Dermatitis (SCORAD) score
*  Percent change from baseline in Pruritus Numerical Rating Scale (NRS)

* Percentage of patients with an IGA score of 0 or 1

* Change from baseline in % BSA affected by AD

Study Variables and Procedures

[0150] Safety and tolerability was assessed by vital signs, physical examinations, clinical laboratory tests, and clinical
evaluations. Patients were asked to monitor all adverse events (AEs) experienced from the time of informed consent/as-
sent until their last study visit. Serum samples were collected for assay of dupilumab levels, and PK parameters were
calculated using the dupilumab concentration data. Serum samples were collected for assay of ADA, and exploratory
analyses. Efficacy was assessed during the study at specified clinic visits using the Pruritus NRS, SCORAD, and EASI
that measure the extent and severity of AD, and the IGA that rates the overall severity of AD.

29



10

15

20

25

30

35

40

45

50

55

EP 3 515 465 B1

Results

(A) Baseline Disease Characteristics

[0151] This study enrolled adolescent patients aged >12 to <18 years with moderate-to-severe AD (baseline IGA score
of 3 or 4) and children aged >6 to <12 years with severe AD (baseline IGA score of 4; see inclusion criteria for each age
group). Therefore, disease characteristics at baseline differed between the two age groups.

[0152] Adolescent Patients Aged >12 to <18 Years: The proportion of adolescent patients diagnosed with AD within
specified age ranges was generally similar between the dose cohorts, with the majority of patients in each dose cohort
diagnosed before the age of 5 (Table 1). The mean duration of AD was also similar between the dose cohorts. As
expected, patients in the older age subsets within each dose cohort had a longer duration of AD than younger patients.
Mean baseline values for all AD assessments were consistent with moderate-to-severe AD. Differences in mean EASI
score at baseline, mean pruritus NRS score, mean BSA and SCORAD score were minorand consistent with that expected
in non-randomized groups (Table 5). Overall, the baseline disease characteristics were comparable between the 2 dose
cohorts.

Table 5: Summary of Baseline Disease Characteristics for Adolescent Patients Aged >12 to <18 Years

2mg/kg SC (N=20) | 4 mg/kg SC (N=20) Total (N=40)
Chronic AD Diagnosis Age:
Before 5 years of age 16 (80%) 18 (90%) 34 (85%)
Between 5 and 9 years of age 3 (15%) 2 (10%) 5 (12.5%)
Between 10 and 17 years of 1 (5%) 0 1(2.5%)
age
Duration of AD (years) Mean (SD) 11.8 (4.21) 12.5 (2.28) 12.2 (3.36)
EASI score Mean (SD) 34.8 (17.00) 28.6 (14.70) 31.7 (16.00)
Number n (%) of patients with IGA score 3 8 (40%) 11 (55%) 19 (47.5%)
Number n (%) of patients with IGA score 4 12 (60%) 9 (45%) 21 (52.5%)
Pruritus NRS Mean (SD) 6.1 (2.47) 6.9 (2.21) 6.5 (2.34)
Number n (%) of patients with Pruritus NRS > 3 18 (90%) 19 (95%) 37 (92.5%)
Number n (%) of patients with Pruritus NRS > 4 15 (75%) 18 (90%) 33 (82.5%)
BSA Mean (SD) 52.2 (24.78) 45.9 (25.34) 49 (24.94)
SCORAD Mean (SD) 68.0 (13.19) 63.0 (14.43) 65.5 (13.88)
BSA, body surface area; EASI, Eczema Area Severity Index; IGA, Investigator's Global Assessment; NRS, numerical
rating scale; SAF, safety analysis set; SC, subcutaneous; SCORAD, Scoring Atopic Dermatitis; SD, standard deviation

[0153] Patients aged >6 to <12 years: The proportion of patients aged =6 to <12 years diagnosed with AD within
specified age ranges was generally similar between the dose cohorts, with the majority of patients in each dose cohort
diagnosed before the age of 5 (Table 2). The mean duration of AD was also similar between the dose cohorts. As
expected, patients in the older age subsets within each dose cohort had a longer duration of AD than younger patients.
Mean baseline values for all AD assessments were consistent with severe/moderate AD. Differences in mean EASI
score at baseline, mean pruritus NRS score, mean BSA and SCORAD score were minorand consistent with that expected
in non-randomized groups (Table 6). Overall, the baseline disease characteristics were comparable between the 2 dose
cohorts.

Table 6: Summary of Baseline Disease Characteristics - Children >=6 to <12 Years of Age
2 mg/kg SC (N=18) | 4 mg/kg SC (N=19) Total (N=37)

Chronic AD Diagnosis Age

Before 5 years of age 16 (88.9%) 19 (100%) 35 (94.6%)
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(continued)

2 mg/kg SC (N=18) | 4 mg/kg SC (N=19) Total (N=37)
Chronic AD Diagnosis Age
Between 5 and 9 years of 2 (11.1%) 0 2 (5.4%)
age
Duration of AD (years) Mean (SD) 6.8 (2.46) 7.4 (2.24) 7.1 (2.33)
EASI Mean (SD) 32.9 (15.53) 38.8 (18.64) 35.9 (17.22)
Number n (%) of patients with IGA score 3 1(5.6%) 0 1(2.7%)
Number n (%) of patients with IGA score 4 17 (94.4%) 19 (100%) 36 (97.3%)
Pruritus NRS Mean (SD) 6.4 (2.23) 6.7 (2.35) 6.6 (2.27)
Number n (%) of patients with Pruritus NRS > 3 18 (100%) 18 (94.7%) 36 (97.3%)
Number n (%) of patients with Pruritus NRS > 4 18 (100%) 17 (89.5%) 35 (94.6%)
BSA Mean (SD) 59.0 (22.49) 62.3 (30.34) 60.7 (26.49)
SCORAD Mean (SD) 66.4 (13.06) 72.7 (12.96) 69.7 (13.22)

BSA, body surface area; EASI, Eczema Area Severity Index; IGA, Investigator's Global Assessment; NRS, numerical
rating scale; SAF, safety analysis set; SC, subcutaneous; SCORAD, Scoring Atopic Dermatitis; SD, standard deviation

(B) Medical history

[0154] Medical history was assessed using a general questionnaire, and specific atopic disease medical history was
collected using a targeted questionnaire that elicited extensive atopic history.

[0155] Adolescent Patients Aged >12 to <18 Years: All adolescent patients (100%) had at least 1 medical history
finding using the general questionnaire. The most common non-AD MedDRA PTs reported in >30% of patients overall
were Food Allergy (45.0%), Asthma (45.0%), House Dust Allergy (35.0%), Seasonal Allergy (35.0%), Allergic Rhinitis
(35.0%), and Allergy to Animal (30.0%). A history of allergic conjunctivitis was present in 11 (27.5%) patients.

[0156] Based on the specific atopic disease questionnaire, the proportion of patients with a family history of atopic/al-
lergic conditions was similar between the two dose cohorts. The most common atopic/allergic condition in patient family
history was AD (37.5% overall). The most common atopic/allergic condition in patient family history in the 2 mg/kg dose
cohort was AD (50.0%) whereas in the 4 mg/kg dose cohort it was Other Allergies (30.0%). The most common current
atopic/allergic condition other than AD was Other Allergies (60.0% overall; 55.0% in the 2 mg/kg dose cohort and 65.0%
in the 4 mg/kg dose cohort). Overall, 30.0% of all patients indicated a current history of Allergic Conjunctivitis and 37.5%
had a current history of Asthma, both of which were reported in higher proportions of patients in the 4 mg/kg dose cohort.
Five percent of all patients had a currently resolved atopic/allergic condition. The most common currently resolved
atopic/allergic condition was Asthma, which was reported at a similar frequency in both dose cohorts.

[0157] Patients >6to <12 Years of Age: All patients aged >6 to <12 years (100%) had at least 1 medical history finding
using the general questionnaire. The most common non-AD MedDRA PTs reported in >30% of patients overall were
Food Allergy (67.6%), Allergic Rhinitis (51.4%), House Dust Allergy (48.6%), Asthma (43.2%), and Seasonal Allergy
(35.1%). A history of allergic conjunctivitis was present in 9 (24.3%) patients. In general, medical history was similar
between the dose cohorts. Differences between dose cohorts included a higher incidence of Food Allergy (73.7%,
61.1%), Milk Allergy (15.8%, 5.6%), and Allergic Conjunctivitis (31.6%, 16.7%) in the 4 mg/kg dose cohort than in the 2
mg/kg dose cohort, respectively. The incidence of Allergy to Animal (38.9%, 5.3%), Mycotic Allergy (16.7%, 5.3%), and
Allergic Rhinitis (61.1%, 42.1%) were higher in the 2 mg/kg dose cohort than in the 4 mg/kg dose cohort, respectively.
[0158] Based on the specific atopic disease questionnaire, the proportion of patients with a family history of atopic/al-
lergic conditions was higherin the 4 mg/kg dose cohortthan in the 2 mg/kg dose cohort. The most common atopic/allergic
condition in patient family history was AD (32.4% overall). The most common atopic/allergic condition in patient family
history in the 2 mg/kg dose cohort was Allergic Rhinitis (33.3%) whereas in the 4 mg/kg dose cohort it was AD (36.8%).
The most common current atopic/allergic conditions other than AD were Other Allergies and Food Allergy (64.9% overall
each). The incidence of current Food Allergy was higher in the 4 mg/kg dose cohort (73.7%) than in the 2 mg/kg dose
cohort (55.6%). Overall, 21.6% of all patients indicated a current history of Allergic Conjunctivitis and 43.2% had a current
history of Asthma, both of which were reported in higher proportions of patients in the 4 mg/kg dose cohort.
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(C) Previous Medications/Procedures

[0159] Prior medications/procedures were defined as medications taken or procedures performed prior to the first
administration of study drug.

[0160] Adolescent Patients Aged >12 to <18 Years: All adolescent patients received at least 1 prior medication. The
most commonly used (>50% of all patients) prior medications by therapeutic class were Corticosteroids Dermatological
Preparations (97.5%), Antihistamines for Systemic Use (67.5%), and Other Dermatological Preparations (67.5%). Prior
medication use was generally similar between the 2 dose cohorts. Dermatological preparations of corticosteroids included
potent (Group lll; 87.5% patients overall), weak (Group I; 35.0% patients overall), moderately potent (Group Il; 27.5%
patients overall), and very potent (Group IV; 12.5%). A total of 7 (17.5%) adolescent patients had a history of systemic
glucocorticoid use. Thirteen patients reported prior use of a non-steroidal systemic immunosuppressant, which included
cyclosporine and azathioprine. Nine (22.5%) adolescent patients reported at least 1 prior procedure. The most commonly
reported prior procedures in >1 patient were ultraviolet (UV) light therapy (7.5% patients overall) and phototherapy (5.0%
patients overall).

[0161] Patients >6 to <12 Years of Age: All patients aged =6 to <12 years received at least 1 prior medication. The
most commonly used (>50% of all patients) prior medications by therapeutic class were Corticosteroids Dermatological
Preparations (97.3%), Antihistamines for Systemic Use (91.9%), Emollients and Protectives (70.3%), and Other Der-
matological Preparations (70.3%). Prior medication use was generally similar betweenthe 2dose cohorts. Dermatological
preparations of corticosteroids included potent (Group Ill; 83.8% patients overall), moderately potent (Group Il; 43.2%
patients overall), weak (Group |; 29.7% patients overall), and very potent (Group IV; 10.8%). Prior systemic glucocorticoid
usewas reported by 11 (29.7%) patients. Ten patients reported prior use of a non-steroidal systemicimmunosuppressant,
including cyclosporine and azathioprine. Seven (18.9%) patients reported at least 1 prior procedure. Prior procedures
reported by >1 patient overall included UV light therapy (10.8% patients overall) and phototherapy (5.4% patients overall).

(D) Concomitant Medications and Procedures

[0162] Adolescent Patients Aged >12to <18 Years: Most adolescent patients (97.5%) received at least 1 concomitant
medication during the entire Study. The most commonly (=25% patients overall) used concomitant medications by
therapeutic class throughout the entire study were Corticosteroids Dermatological Preparations (75.0%), Antihistamines
for Systemic Use (67.5%), Emollients and Protectives (45.0%), Other Dermatological Preparations (42.5%), and Drugs
for Obstructive Airway Diseases (27.5%). Overall, 77.5% of patients used concomitant treatments for AD during the
study, including 85.0% of patients in the 2 mg/kg dose cohort and 70.0% of patients in the 4 mg/kg dose cohort. The
use of any TCS was higher in the 2 mg/kg dose cohort than in the 4 mg/kg dose cohort. The most commonly used TCS
in both dose cohorts was potent (Group Ill) TCS. The use of TCI was also higher in the 2 mg/kg dose cohort than in the
4 mg/kg dose cohort. Tacrolimus was the most commonly used TCI in both dose cohorts. The number of adolescent
patients who used any concomitant AD medication was higher during the Part A period (31 [77.5%]) than during the
Part B period (11 [27.5%]). TCS and TCI use in adolescents was higher for both dose cohorts during the Part A period
compared to the Part B period. Systemic corticosteroid use was low and comparable between Part A and Part B.

[0163] Patients >6 to <12 Years of Age: Most patients aged >6 to <12 years (97.3%) received at least 1 concomitant
medication during the entire study. The most commonly (=25% patients overall) used concomitant medications by
therapeutic class throughout the entire study were Antihistamines for Systemic Use (89.2%), Corticosteroids Dermato-
logical Preparations (89.2%), Emollients and Protectives (75.7%), Other Dermatological Preparations (48.6%), Drugs
for Obstructive Airway Diseases (40.5%) which may represent an overlap with asthma as a comorbidity, and Antibacterials
for Systemic Use (27.0%). Overall, 91.9% of patients aged >6 to <12 years used concomitant treatments for AD during
the study, including 88.9% of patients in the 2 mg/kg dose cohort and 94.7% of patients in the 4 mg/kg dose cohort. The
use of any TCS was similar between the dose cohorts, and the most commonly used TCS in both dose cohorts was
potent (Group Ill) TCS. The use of TClwas higherin the 2 mg/kg dose cohortthan in the 4 mg/kg dose cohort. Tacrolimus
was the most commonly used TCI in both dose cohorts. The number of patients =6 to <12 years of age who required
the use of any concomitant AD medication was higherduring the Part A period (33 [89.2%]) than during the Part B period
(10 [27%]). The use of TCS and TCl was also higher during the Part A period than during the Part B period for both dose
cohorts. No systemicimmunosuppressant use was required during either Part A orPart B inthe =6 to <12 years age group.

(E) Efficacy

[0164] 40 adolescents/38 children (mean Eczema Area and Severity Index [EASI|+SD=31.7+16.00/35.9+17.22)
were enrolled; 22.5% adolescents/16.2% children did not respond to >1 previous systemic treatment. The pharmacok-
inetic profile of dupilumab was similar to adults (target-mediated drug disposition). No new safety signals were detected
compared with adults.
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[0165] Inthe adolescent patients group, dupilumab administered as a single dose of either 2 mg/kg or 4 mg/kg induced
significant and rapid reduction of disease activity in patients at week 2 (34% and 51% reduction in EASI score from
baseline for 2 mg/kg and 4 mg/kg doses respectively). Repeated weekly doses of dupilumab led to a further improvement
in disease severity in patients in both dose cohorts. At Week 12, in adolescent 2mg/4mg cohorts, baseline EASI signif-
icantly improved by 66.4%/69.7%, and peak pruritus Numerical Rating Scale (NRS) by 30.8%/37.6%; 10%/35% achieved
an Investigator Global Assessment (IGA) 0-1.

[0166] Dupilumab administered as a single dose of either 2 mg/kg or 4 mg/kg induced significant and rapid reduction
of disease activity in patients at week 2 (37% and 33% reduction in EASI score from baseline for 2 mg/kg and 4 mg/kg
doses, respectively) Repeated weekly doses of dupilumab led to a further improvement in disease severity in patients
in both dose cohorts. At Week 12 in children 2mg/4mg cohorts, baseline EASI significantly improved by 76.2%/63.4%
and peak pruritus NRS by 41.6%/39.6%; 16.7%/21.1% achieved IGA 0-1.

[0167] Overall, both dose regimens studied showed significant clinical benefit in both pediatric age groups. Single
doses of 2 mg/kg and 4 mg/kg dupilumab led to a rapid reduction in signs and symptoms of AD in both age groups.
Repeated weekly doses provided an improved and more sustained response than a single dose in both age groups.
This clinical response was seen in patients with high disease activity at baseline and who had failed all approved available
therapies for their disease.

Conclusions

[0168] Dupilumab administered as single and repeated weekly doses of2 mg/kg and 4 mg/kg for 4 weeks was generally
safe and well tolerated in both pediatric age groups included in this study. In pediatric patients with AD, the dupilumab
pharmacokinetic profile was consistent with adults; dupilumab provided clinical benefit (including itch improvement)
faster than rates observed in adult clinical trials with a similar safety profile.

Example 3: Treatment interruption did not impact efficacy or long-term safety of dupilumab: a phase 3 open-
label trial

[0169] Treatment interruption may occur in clinical practice. The objective of this study is to present the effect of
treatment interruption on long-term safety and efficacy of dupilumab.

[0170] This Example presents an interim analysis of an ongoing multicenter, open-label trial (NCT01949311) of
dupilumab treatment forupto 3 yrs. Adults with moderate-to-severe atopic dermatitis (AD) were enrolled after participation
in prior dupilumab trials. Safety and efficacy at Week [WKk] 52 for dupilumab naive (previously unexposed) and retreated
(>13 Wk gap between parent and open-label study) patients were evaluated.

[0171] Of the 1,491 treated patients, 116 naive and 290 retreated patients were included in this analysis (includes
patients who finished to or withdrew before Wk52). Naive and retreated patients had 432.5 and 371.0 adverse events/100
patient years (AEs/100PY), 11.7 and 5.4 serious AEs/100PY, and 2.6% and 2.8% treatment discontinuations due to
AEs, respectively; there were no deaths. At Wk52, 49.1%/50.7% nalve/retreated patients had an Investigator's Global
Assessmentscore of 0 or1, and 73.3%/80.7% achieved EASI-75 (from baseline of parent study); peak pruritus Numerical
Rating Scale scores at Wk52 decreased by 64.9% and 60.6% from baseline of parent study for naive and retreated
patients. Overall, efficacy assessment at all time points previous to W52 showed similar results between groups.
[0172] Inconclusion, interruption of dupilumab treatment for over 3 months had no effect on safety or efficacy endpoints
in adults with moderate-to-severe AD compared with treatment naive patients.

Example 4: Efficacy and Safety of Dupilumab in Adult Patients with Atopic Dermatitis who Were Candidates for
Systemic Treatment with Cyclosporine: Subgroup Analysis from a One-year Trial

[0173] Atopic dermatitis (AD) is a chronic inflammatory skin disease that may persist for decades requiring systemic
therapy for extended periods of time. Cyclosporine (CsA) provides a rapid and broad immunosuppressive effect but its
long-termuse is limited due to safety concerns including hypertension and impaired renal and hepatic function. Dupilumab,
a fully human monoclonal antibody directed against interleukin (IL)-4 receptor alpha, inhibits type 2 cytokines IL-4 and
IL-13. Long-term safety and efficacy of dupilumab was investigated in a phase 3 clinical trial (NCT02260986).

[0174] This Example describes a 1-year, double-blind, randomized, placebo-controlled, parallel-group study in adults
with moderate-to-severe-AD and a history of inadequate response to topical corticosteroids (TCS). Patients were ran-
domized 3:1:3 (dupilumab 300 mg weekly [qw], every two weeks [q2w], or placebo). Patients received concomitant low
and/or medium potency TCS, which could be tapered and discontinued based on clinical response. Topical calcineurin
inhibitors could be used in areas considered inadvisable for TCS.

[0175] Here we compare the efficacy and safety of dupilumab versus placebo in two patient subsets of the population:
patients who had a documented history of inadequate response or intolerance to CsA, or had been considered for CsA,
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based on severity of AD, but had not received CsA treatment as it was contraindicated or inappropriate (CsA-ineligible,
n=126) and the remaining CsA-eligible subset (n=497).

[0176] CsA-ineligible patients had, on average, more severe disease than CsA-eligible patients, as assessed by
Eczema Area and Severity Index (EASI) (mean baseline + SD EASI score 36.9+13.09 vs 31.5+12.66; nominal p<0.001
[post-hoc analysis]). At Week 52 in both subsets, dupilumab treatment increased the proportion of patients achieving a
75% improvement in EASI (CsA-ineligible; 18.6% placebo, 52.4%/50.0% dupilumab g2w/qw; CsA-eligible: 22.4% pla-
cebo, 69.1%/67.0% dupilumab g2w/qw). Dupilumab treatment also increased the proportion of patients achieving a >4-
point improvement in peak pruritus numerical rating scale at Week 52 (CsA-ineligible: 12.3% placebo, 42.9%/35.6%
dupilumab q2w/qw; CsA-eligible: 13.0% placebo, 53.8%/39.7% dupilumab q2w/qw). Treatment groups had similar treat-
ment-emergent adverse event (TEAE) rates (CSA-ineligible: 88.5%, 91.7%/88.5%; CSA-eligible: 88.3%, 87.2%/81.7%).
[0177] In further analysis, the efficacy and safety of dupilumab vs placebo (PBO) at 52 weeks was compared in two
patient (pt) subsets ofthe population: pts who were earliertreated with CsA but responded inadequately orwere intolerant
to CsA (subset A; n=114) and the remaining study population (subset B; n=509). Subset A pts had, on average, more
severe disease than subset B pts, as assessed by Eczema Area and Severity Index (EASI) (mean baseline + SD EASI
score 37.0+12.70 vs 31.6+12.77; nominal p<0.0001 [post-hoc analysis]). At Week 52 in both subsets, dupilumab
treatment increased the proportion of pts achieving a 75% improvement in EASI; and the proportion of pts achieving a
>4-pointimprovementin peak pruritus numerical rating scale (Table 7). Treatment groups had similartreatment-emergent
adverse event (TEAE) rates (Subset A: 88.9%, 90.9%/87.0%; Subset B: 83.5%, 87.5%/82.2%).

Table 7: Comparison of efficacy of dupilumab in CsA-exposed patients (Subset A) and CsA-naive patients

(subset B)
Subset A (n=114) Inadequate response Subset B (n=509) Remaining study
or intolerance to CsA population
PBO+ | Dupilumab Dupilumab | PBO+ | Dupilumab 3%3":]“”1;5\/
TCS 300 mg Q2W 300 mg QW TCS 300 mg Q2W +TgS
(N=52) | *TCS (N=19) | £TCS (N=43) | (N=212) | *TCS (N=70) .
(N=227)
Patients achieving 10
EASI-75. n (%) (19.2) 10 (52.6) 21 (48.8) 47 (22.2) 48 (68.6) 152 (67.0)
Patients achieving a
peak prurltus NRS 6/51 26/198
score improvement >4 9/19 (47.4) 16/42 (38.1) 35/67 (52.2) 81/207 (39.1)
. ) (11.8) (13.1)
points from baseline,
n/N1 (%)t
Patients with at least
one treatment- 48/54 218/261 221/269
emergent adverse (88.9) 20/22 (90.9) 40/46 (87.0) (83.5) 77/88 (87.5) (82.2)
event, n/N (%)t

T Analysis was performed for patients with baseline peak pruritus NRS >4. N1 stands for number of patients with
baseline NRS score >4. EASI-75, 75% improvement in EASI from baseline; NRS, numerical rating scale. f
N stands for number of patients included in the safety analysis set

[0178] The most common TEAES were upper respiratory tract infections, nasopharyngitis, conjunctivitis, AD exacer-
bations, and injection site reaction.

[0179] In conclusion, long-term treatment with dupilumab significantly improved signs and symptoms of AD regardless
of a documented history of inadequate response or intolerance to CsA and even though these patients had significantly
increased disease activity at baseline. Similarly, dupilumab improved signs and symptoms of AD in patients who were
eligible for CsA.

Example 5: Efficacy and Safety of Dupilumab in Adult Patients with Atopic Dermatitis who Were Candidates for
Treatment with Cyclosporine: Pooled Secondary Subgroup Analysis of Two Phase 3 Randomized Trials

[0180] Introduction: Patients (pts) with atopic dermatitis (AD) refractory to topical treatment are candidates for sys-
temic treatment. Cyclosporine (CsA) is approved for this indication; however, its clinical use is limited primarily due to
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safety concerns including hypertension and impaired renal and hepatic function. Dupilumab, a fully human anti-interleukin
(IL)-4 receptor alpha monoclonal antibody, potently inhibits both IL-4 and IL-13 signaling. Dupilumab has been reported
to improve AD outcomes while having an acceptable safety profile in 2 identically designed phase 3 trials of pts with
moderate-to-severe AD (NCT02277743 and NCT02277769).

[0181] Objective and Methods: To evaluate the efficacy and safety of dupilumab versus placebo in two subsets of
the pooled population; pts who had a documented history of inadequate response or intolerance to CsA, or had been
considered for CsA, based on severity of AD, but had not received CsAtreatment as itwas contraindicated orinappropriate
(CsA-ineligible, n=288) and the remaining CsA-eligible subset (n=1091). Pts (N=1379) with moderate-to-severe AD
whose disease was notadequately controlled by topical medications or forwhomtopical treatment is medically inadvisable
were randomized to receive subcutaneous injections of placebo (PBO) or dupilumab 300 mg every 2 weeks (q2w) or
weekly (qw) for 16 weeks.

[0182] Results: CsA-ineligible pts had, on average, more severe disease than CsA-eligible pts, as assessed by
Eczema Area and Severity Index (EASI; mean baseline + SD EASI score 36.1 + 14.54 vs 32.1 = 13.35; nominal
p<0.0001). In both subsets, dupilumab treatment increased the proportion of pts reaching a 75% improvement in EASI;
achieving Investigator's Global Assessment 0-1; or reporting a >4-point improvement in peak pruritus numerical rating
scale (Table 8). The most common treatment-emergent adverse events in these studies were nasopharyngitis, AD
exacerbations, and injection site reactions. In both subsets, bacterial conjunctivitis (CsA-ineligible 1.1%, 3.8%/4.2%
PBO, dupilumab q2w/qw; CsA-eligible 0.3%, 0.6%/1.1%) and conjunctivitis rates (CsA-ineligible 2.3%, 1.9%/4.2%; CsA-
eligible 0.3%, 5%/3.3%) were numerically higher in the dupilumab groups than in the PBO groups.

Table 8: Comparison of efficacy of dupilumab in CsA-ineligible and CsA-eligible patients

CSA-ineligible subset CSA-eligible subset
PBO Dupilumab Dupilumab PBO Dupilumab Dupilumab
(N=88) 300mg Q2w | 300mg QW | (N=372) | 300 mg Q2w 300 mg QW
(N=104) (N=96) (N=353) (N=366)
Patients achieving
EASI 75, n (%) 10 (11.4) 42 (40.4) 34 (35.4) 51 (13.7) 176 (49.9) 198 (54.1)
git'en”t(f/?‘;h'e"'”g IGA | 4 6.8 32 (30.8) 27 (281) | 37(.9) | 137(38.8) 143 (39.1)
-1, A
Patients achieving a>4-
point improvement in 7/88 40/345 135/340 137/338
peak pruritus NRS, (8.0 33/98 (33.7) 33/01 36.3) (11.8) (39.7) (40.5)
n/N1 (%)t
T Analysis was performed for patients with baseline peak pruritus NRS >4. N1 stands for number of patients with
baseline NRS score >4. EASI-75, 75% improvement in EASI from baseline; IGA, Investigator's Global Assessment;
NRS, numerical rating scale.

[0183] In further analysis, the efficacy and safety of dupilumab versus placebo was compared in two subsets of the
pooled population: pts who had a documented history of inadequate response or intolerance to CsA (subset A; n=255)
and the remaining study population (subset B; n=1124). Subset A pts had, on average, more severe disease than subset
B pts, as assessed by Eczema Area and Severity Index (EASI; mean baseline = SD EASI score 37.2+14.69 vs
32.0+13.29; nominal p<0.0001). In both subsets, dupilumab treatment increased the proportion of pts reaching a 75%
improvement in EASI (Table 5); achieving Investigator's Global Assessment 0-1 (Table 9); or reporting a >4-point im-
provement in peak pruritus numerical rating scale (Table 9).
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Table 9: Comparison of efficacy of dupilumab in CsA-exposed patients (Subset A) and CsA-naive patients

(subset B)
Subset A Inadequate response or . .
intolerance to CSA Subset B Remaining study population
PBO Dupilumab Dupilumab PBO Dupilumab 300 Dupilumab
(N=78) 300 mg Q2W 300 mg QW (N=382) mg Q2W 300 mg QW
(N=94) (N=83) (N=363) (N=379)
Patients achieving
EASI 75, n (%) 10 (12.8) 36 (38.3) 29 (34.9) 51 (13.4) 182 (50.1) 203 (53.6)
Patients achieving
IGA 0-1, n (%) 6 (7.7) 28 (29.8) 23 (27.7) 37 (9.7) 141 (38.8) 147 (38.8)
Patients achieving
a >4-point
improvement in 7/78 (9.0) 30/89 (33.7) 28/82 (34.1) 40/355 138/349 (39.5) 142/379
. (11.3) (40.9)
peak pruritus NRS,
n/N1 (%)t

T Analysis was performed for patients with baseline peak pruritus NRS >4. N1 stands for number of patients with
baseline NRS score >4. EASI-75, 75% improvement in EASI from baseline; IGA, Investigator's Global Assessment;
NRS, numerical rating scale.

[0184] Conclusion: Dupilumab 16-week monotherapy significantly improves signs and symptoms of AD in both pts
not eligible for treatment with CsA (even though these pts had significantly increased disease activity at baseline), as
well as in those who were eligible for CsA treatment.

Example 6: Pharmacokinetics of Dupilumab in Long-term Phase 3 studies in Adult Patients with Moderate-to-
severe Atopic Dermatitis

[0185] This Example presents pharmacokinetic (PK) data from two long-term phase 3 studies conducted to evaluate
the efficacy and safety of dupilumab in adults with moderate-to-severe atopic dermatitis.

[0186] Methods: The clinical trial was a 52-week randomized, multicenter, double-blind, placebo-controlled trial of
subcutaneous dupilumab with concomitant topical corticosteroids (TCS) in 740 adult patients (NCT02260986) rand-
omized 3:1:3 to placebo, dupilumab 300 mg every 2 weeks (g2w) and dupilumab 300 mg every week (qw); patients
randomized to dupilumab received a loading dose of 600 mg. An open-label extension study of dupilumab 300 mg qw
(NCT01949311) is ongoing in patients who participated in prior studies and results from 1076 patients treated for up to
68 weeks are also reported. This Example describes functional dupilumab concentrations measured in serum from blood
samples at various time-points and analyzed using descriptive statistics.

[0187] Results: Inthe randomized study, mean functional concentrations of dupilumab in serum increased from Week
2 to Week 16, reaching 80 mg/L and 185 mg/L for the q2w and qw treatment groups, respectively. The results are
consistent with published data from patients not receiving TCS, suggesting that concomitant use does not affect the
dupilumab PK. Steady-state concentrations were maintained for the remainder of treatment. Concentrations in the qw
group of the 52-week trial were similar in the open-label extension study at Week 20 through Week 68.

[0188] Conclusions: Mean functional concentrations of dupilumab in serum were consistent for both studies, sug-
gesting that there is no time-dependent change in PK during long-term treatment.

Example 7: Pharmacokinetics of Dupilumab in Phase 3 Confirmatory Studies in Adult Patients with Moderate-
to-severe Atopic Dermatitis

[0189] This Example describes pharmacokinetic (PK) data from two phase 3 studies conducted to assess the efficacy
and safety of dupilumab monotherapy in adults with moderate-to-severe atopic dermatitis.

[0190] Methods: The studies were multicenter, randomized, double-blind, placebo-controlled studies of subcutane-
ously administered dupilumabin 1379 adult patients; each had duration of 16 weeks (NCT02277743 and NCT02277769).
Patients were randomized 1:1:1 to placebo, dupilumab 300 mg every week (qw), and dupilumab 300 mg every 2 weeks
(g2w); patients randomized to dupilumab received a loading dose of 600 mg. Presented here are functional dupilumab
concentrations measured in serum from blood samples at various pharmacokinetic time-points and analyzed using
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descriptive statistics.

[0191] Results: Mean functional concentrations of dupilumab in serum increased from Week 2 to Week 16, reaching
~75 mg/L and 180 mg/L for the dupilumab 300 q2w and dupilumab 300 gqw treatment groups, respectively, with a ratio
(qw:q2w) of 2.4 at Week 16. The mean Cy, g values at Week 12 indicated that dupilumab Cy,, g, Values were at steady
state at Weeks 12 through 16 with both dosing regimens. A 600 mg loading dose enabled a rapid approach to steady
state at the q2w dose, allowing -80% of the Week 12 Cy, 4y, to be reached by Week 4. With the qw dose, -67% of the
Week 12 Cy, g Was reached by Week 4.

[0192] Conclusions: The pharmacokinetic profile of dupilumab in the phase 3 studies was consistent with early phase
clinical studies and the ratio of Cy,,,4 at Week 16 was close to dose proportional for the g2w and qw regimens studied.

Example 8: Effect of Dupilumab on the Pharmacokinetics of Cytochrome P450 Substrates in Adult Patients with
Moderate-to-severe Atopic Dermatitis: An Open Label Phase | Trial

[0193] This study assessed the effect of dupilumab on the PK of 5 CYP isoform-specific substrates, as well as safety
and efficacy of dupilumab in an open-label phase 1 trial (NCT02647086).

[0194] Methods: Adults with moderate-to-severe AD received an oral cocktail consisting of midazolam, omeprazole,
S-warfarin, caffeine, and metoprolol (metabolized by CYP3A, CYP2C19,CYP2C9, CYP1A2, and CYP2D6, respectively),
on Days 1 and 36. Subcutaneous dupilumab was administered as a 600 mg loading dose on Day 8, followed by a weekly
dose of 300 mg from Day 15 to Day 50. PK parameters included Geometric Mean Ratios (GMR) of AUC,,; (area under
the plasma concentration-time curve fromtime zero to the time of the last quantifiable concentration) and C ;. (maximum
observed plasma concentration) measured at Day 1 and Day 36, while efficacy assessments included changes in Eczema
Area and Severity Index (EASI) scores (scale 0-72).

[0195] Results: A total of 14 patients were enrolled in the study (baseline mean EASI score [SD] = 29.2 [14.2]), and
13 completed the study. GMRs and 90% confidence intervals for both AUC 4 and C,,,,, (Table 10) indicate no meaningful
effect of dupilumab on the PK of midazolam, omeprazole, S-warfarin or caffeine. Based on a slight increase in metoprolol
exposure, blockade of IL-4/IL-13 signaling by dupilumab may have a small numerical effect on the activity of CYP2D6,
considered to be of little to no clinical relevance. A total of 3 patients had at least one adverse event (AE); there was 1
serious AE leading to treatment discontinuation (systemic inflammatory response syndrome). Mean EASI (SD) scores
decreased by 59.3% (37.6) and 87.2% (13.4) at Days 35 and 50, respectively.

Table 10: Pharmacokinetic Geometric Mean Ratios (Day 36/Day 1) for all analytes

Analyte Pharmacokinetic parameter Geometric Mean Ratio 90% ClI
Cmax 1.13 0.93-1.36
midazolam, n=13
AUC 56t 0.98 0.89-1.09
Cmax 0.98 0.83-1.15
omeprazole, n=13
AUC 56t 1.00 0.88-1.12
Cmax 0.96 0.83-1.11
warfarin, n=13
AUC a5t 0.90 0.83-0.98
Cmax 1.05 0.95-1.17
caffeine, n=12
AUC a5t 1.12 0.87-1.45
Cimax 1.22 1.05-1.41
metoprolol, n=13
AUC a5t 1.29 1.10-1.51
90% Cl, 90% confidence interval; AUC,,;, area under the plasma concentration-time curve from time zero to the time
of the last quantifiable concentration; C,,,, maximum observed plasma concentration

[0196] Conclusions: This study showed that blockade of IL-4/IL-13 signaling by dupilumab through IL-4Ra does not
have a meaningful effect on the activity of CYP3A, CYP2C19, CYP2C9, CYP1A2 or CYP2D6 in adult patients with
moderate to severe AD. Consistent with previous studies, dupilumab had an acceptable safety profile and provided
substantial clinical benefit to patients with AD.
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Claims

A pharmaceutical composition comprising an interleukin-4 receptor (IL-4R) inhibitor for use in a method of reducing
pruritus or treating atopic dermatitis (AD) or improving at least one AD-associated parameter in a patient having
moderate-to-severe AD who is a candidate for systemic therapy, wherein the patient has a history of inadequate
response or intolerance to a systemic immunosuppressant and/or wherein therapy with a systemic immunosup-
pressant is inadvisable; and wherein the method comprises administering to the patient a therapeutically effective
amount of said pharmaceutical composition comprising the IL-4R inhibitor, wherein the IL-4R inhibitor is an antibody
or antigen-binding fragment thereof that specifically binds IL-4R, wherein the antibody or antigen-binding fragment
thereof comprises three heavy chain complementarity determining regions (HCDR1, HCDR2, and HCDR3) and
three light chain complementarity determining regions (LCDR1, LCDR2, and LCDR3), whereinthe HCDR 1 comprises
the amino acid sequence of SEQ ID NO:3, the HCDR2 comprises the amino acid sequence of SEQ ID NO:4, the
HCDR3 comprises the amino acid sequence of SEQ ID NO:5, the LCDR1 comprises the amino acid sequence of
SEQ ID NO:6, the LCDR2 comprises the amino acid sequence of SEQ ID NO:7, and the LCDR3 comprises the
amino acid sequence of SEQ ID NO:8.

A pharmaceutical composition for use in the method of claim 1, wherein the patient, prior to or at the time of
administration ofthe IL-4R inhibitor, has oris diagnosed with a disease ordisorder selected from the group consisting
of food allergy, asthma, seasonal allergy, allergic rhinitis, house dust allergy, and allergic conjunctivitis.

A pharmaceutical composition for use in the method of claim 1 or 2, wherein the systemic immunosuppressant is
selected from the group consisting of cyclosporine A (CSA), methotrexate, mycophenolate mofetil, azathioprine,
systemic corticosteroids, and interferon-gamma, optionally wherein the systemicimmunosuppressantis cyclosporine
A (CSA).

A pharmaceutical composition for use in the method of any one of the preceding claims, wherein the systemic
immunosuppressant is CSA, wherein:

(a) the patient has no prior exposure to CSA, and CSA therapy is inadvisable due to a condition selected from
the group consisting of medical contraindications, hypersensitivity to CSA or excipients, use of a concomitant
medication prohibited with CSA, increased susceptibility to CSA-induced renal damage, increased susceptibility
to CSA-induced liver damage, and increased risk of serious infections; or

(b) the patient was previously exposed to CSA, and CSA therapy is inadvisable due to a condition selected
from the group consisting of intolerance, unacceptable toxicity, inadequate response, requirement for CSA at
adose >5 mg/kg/day of the patient’s body weight, and requirement of CSA administration for a duration > 1 year.

5. A pharmaceutical composition for use in the method of any one of claims 1 to 3, wherein the patient was previously

exposed to the systemic immunosuppressant and the systemic immunosuppressant should not be continued or
restarted due to:

(a) previous intolerance and/or unacceptable toxicity; or

(b) inadequate response defined as flare of AD on immunosuppressant tapering after a maximum of 6 weeks
of high dose (5 mg/kg/day) to maintenance dose (2 to 3 mg/kg/day) or a flare after a minimum of 3 months on
maintenance dose; or

(c) requirement for the immunosuppressant at doses or duration beyond that specified in the prescribing infor-
mation for the systemic immunosuppressant.

A pharmaceutical composition for use in the method of any one of the preceding claims, wherein the IL-4R inhibitor
is administered at a dose of about 50 - about 600 mg, optionally wherein the IL-4R inhibitor is administered at a
dose of about 300 mg.

A pharmaceutical composition for use in the method of any one of the preceding claims, wherein the IL-4R inhibitor
is administered at an initial dose followed by one or more secondary doses, wherein each secondary dose is
administered 1 to 4 weeks after the immediately preceding dose.

A pharmaceutical composition for use in the method of claim 7, wherein:

(a) the initial dose comprises about 50 - about 600 mg of the IL-4R inhibitor;
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(b) each secondary dose comprises about 25 - about 400 mg of the IL-4R inhibitor;

(c) the initial dose comprises about 600 mg of the IL-4R inhibitor, and each secondary dose comprises about
300 mg of the IL-4R inhibitor; or

(d) each secondary dose is administered one week after the immediately preceding dose or each secondary
dose is administered 2 weeks after the immediately preceding dose.

A pharmaceutical composition for use in the method of claim 1, wherein the IL-4R inhibitor is administered at an
initial dose followed by one or more secondary doses, wherein the initial dose comprises 600 mg ofthe [L-4R inhibitor
and each secondary dose comprises 300 mg of the IL-4R inhibitor, wherein each secondary dose is administered
two weeks after the immediately preceding dose.

A pharmaceutical composition for use in the method of any one of the preceding claims, wherein the IL-4R inhibitor
is administered subcutaneously.

A pharmaceutical composition for use in the method of any one of the preceding claims, wherein administration of
the IL-4R inhibitor results in improvement of an AD-associated parameter selected from the group consisting of:

(a) a decrease from baseline in Eczema Area and Severity Index (EASI) score of at least 75%;
(b) a decrease from baseline in Pruritus Numeric Rating Scale (NRS) score of at least 45%;

(c) a decrease from baseline in Scoring Atopic Dermatitis (SCORAD) score of at least 50%;

(d) a decrease from baseline in Investigator's Global Assessment (IGA) score of >2 points; and
(e) a decrease from baseline in NRS score of >3 points.

A pharmaceutical composition for use in the method of any one of the preceding claims, wherein:

(a) administration ofthe IL-4R inhibitorresults in an improvement in at least one patient-related outcome selected
from the group consisting of Global Individual Signs Score (GISS), Patient Oriented Eczema Measure (POEM),
Patient-assessed Hospital Anxiety and Depression Scale (HADS), and Patient-reported Dermatology Life Qual-
ity Index (DLQ);

(b) administration ofthe IL-4R inhibitorresults in adecrease inthe number of flares orexacerbations in the patient.

A pharmaceutical composition for use in the method of any one of the preceding claims, wherein the IL-4R inhibitor
is administered in combination with a second therapeutic agent or therapy, wherein the second therapeutic agent
or therapy is selected from the group consisting of topical corticosteroids, calcineurin inhibitors, and emollients.

A pharmaceutical composition for use in the method of claim 13, wherein:

(a) the topical corticosteroid (TCS) is selected from the group consisting of low-potency TCS, medium-potency
TCS, and high-potency TCS;

(b) the amount of TCS administered to the patient is gradually reduced following administration of the first dose
of the IL-4R inhibitor;

(c) the amount of TCS administered to the patient is reduced by least about 20% by 4 weeks following admin-
istration of the first dose of the IL-4R inhibitor; and/or

(d) the amount of TCS administered to the patient is reduced by about 50% by 4 weeks following administration
of the first dose of the IL-4R inhibitor.

A pharmaceutical composition for use in the method of any one of claims 1 to 14, wherein:
(a) the antibody or antigen-binding fragment thereof comprises a heavy chain variable region (HCVR) comprising
the amino acid sequence of SEQ ID NO: 1 and a light chain variable region (LCVR) comprising the amino acid
sequence of SEQ ID NO: 2; or
(b) the antibody or antigen-binding fragment thereof comprises a heavy chain comprising the amino acid se-

quence of SEQ ID NO: 9 and a light chain comprising the amino acid sequence of SEQ ID NO: 10.

A pharmaceutical composition for use in the method of any one of claims 1 to 15, wherein the IL-4R inhibitor is
dupilumab

A pharmaceutical composition for use in the method of any one of claims 1 to 16, wherein:
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(a) the IL-4R inhibitor is contained in a syringe; or

(b) the IL-4R inhibitor is contained in a vial; or

(c) the IL-4R inhibitor is contained in an autoinjector for subcutaneous delivery; or

(d) the IL-4R inhibitor is contained in a pen delivery device for subcutaneous delivery, optionally wherein the
pen delivery device is pre-filled.

Patentanspriiche

1.

Pharmazeutische Zusammensetzung, die einen Interleukin-4-Rezeptor (I,-4R)-Inhibitor zur Verwendung in einem
Verfahren zur Verminderung von Juckreiz oder zur Behandlung von atopischer Dermatitis (AD) oder zur Verbes-
serung mindestens eines AD-assoziierten Parameters bei einem Patienten mit mittel schwerer bis schwerer AD,
der ein Kandidat flir eine systemische Therapie ist, umfasst, wobei der Patient in der Vergangenheit unzureichend
auf ein systemisches Immunsuppressivum angesprochen oder dieses nicht vertragen hat und/oder wobei eine
Therapie mit einem systemischen Immunsuppressivum nicht ratsam ist, und wobei das Verfahren die Verabreichung
einer therapeutisch wirksamen Menge der pharmazeutischen Zusammensetzung, die den IL-4R-Inhibitor umfasst,
an den Patienten umfasst, wobei der IL-4R-Inhibitor ein Antikérper oder ein Antigen-bindendes Fragment davon ist,
der/das spezifisch IL-4R bindet, wobei der Antikérper oder das Antigen-bindende Fragment davon drei die Kom-
plementaritat der schweren Kette bestimmende Regionen (HCDR1, HCDR2 und HCDR3) und drei die Komplemen-
taritat der leichten Kette bestimmende Regionen (LCDR1, LCDR2 und LCDR3) umfasst, wobei HCDR1 die Amino-
sauresequenz von SEQ ID NO: 3 umfasst, HCDR2 die Aminos&uresequenz von SEQ ID NO: 4 umfasst, HCDR3
die Aminosduresequenz von SEQ ID NO: 5 umfasst, LCDR1 die Aminos&duresequenz von SEQ ID NO: 6 umfasst,
LCDR2 die Aminosiuresequenz von SEQ ID NO: 7 umfasst und LCDR3 die Aminosiuresequenz von SEQ ID NO:
8 umfasst.

Pharmazeutische Zusammensetzung zur Verwendung in dem Verfahren nach Anspruch 1, wobei der Patient vor
oder zum Zeitpunkt der Verabreichung des IL-4R-Inhibitors eine Krankheit oder Stérung hat oder damit diagnostiziert
wird, die aus der Gruppe ausgewahlt ist, die aus Nahrungsmittelallergie, Asthma, saisonaler Allergie, allergischer
Rhinitis, Hausstauballergie und allergischer Bindehautentziindung besteht.

Pharmazeutische Zusammensetzung zur Verwendung in dem Verfahren nach Anspruch 1 oder 2, wobei das sys-
temische Immunsuppressivum ausgewahlt ist aus der Gruppe bestehend aus Cyclosporin A (CSA), Methotrexat,
Mycophenolatmofetil, Azathioprin, systemischen Kortikosteroiden und Interferon-gamma, wobei das systemische
Immunsuppressivum optional Cyclosporin A (CSA) ist.

Pharmazeutische Zusammensetzung zur Verwendung in dem Verfahren nach einem der vorhergehenden Ansprii-
che, wobei das systemische Immunsuppressivum CSA ist, wobei:

(a) der Patient zuvor nicht mit CSA in Berlihrung gekommen ist und eine CSA-Therapie nicht ratsam ist aufgrund
eines Zustandes, der ausgewahlt ist aus der Gruppe bestehend aus medizinischen Kontraindikationen, Uber-
empfindlichkeit gegen CSA oder Hilfsstoffe, Verwendung einer mit CSA verbotenen Begleitmedikation, erhéhter
Anfalligkeit fir CSA-induzierte Nierenschaden, erhéhter Anfalligkeit flir CSA-induzierte Leberschaden und er-
héhtem Risiko fiir schwere Infektionen; oder

(b) der Patient zuvor mit CSA in Beriihrung gekommen ist und eine CSA-Therapie nicht ratsam ist aufgrund
eines Zustandes, der ausgewahlt ist aus der Gruppe bestehend aus Unvertraglichkeit, inakzeptabler Toxizitat,
unzureichendem Ansprechen, Erfordernis einer CSA-Dosis von >5 mg/kg/Tag des Kérpergewichts des Pati-
enten und Erfordernis der CSA-Verabreichung fiir eine Dauer von > 1 Jahr.

5. Pharmazeutische Zusammensetzung zur Verwendung in dem Verfahren nach einem der Anspriiche 1 bis 3, wobei

der Patient zuvor dem systemischen Immunsuppressivum ausgesetzt war und das systemische Immunsuppressi-
vum nicht fortgesetzt oder neu begonnen werden sollte aufgrund von:

(a) friherer Unvertraglichkeit und/oder inakzeptabler Toxizitat; oder

(b) unzureichendem Ansprechen, definiert als Ausbruch von AD der beim Absetzen des Immunsuppressivums
nach maximal 6 Wochen hoher Dosis (5 mg/kg/Tag) auf die Erhaltungsdosis (2 bis 3 mg/kg/Tag) oder ein
Ausbruch nach mindestens 3 Monaten unter der Erhaltungsdosis; oder

(c) Erfordernis des Immunsuppressivums in einer Dosis oder Dauer, die Uber die in den Informationen zum
Rezept fiir das systemische Immunsuppressivum angegebene hinausgeht.
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Pharmazeutische Zusammensetzung zur Verwendung in dem Verfahren nach einem der vorhergehenden Ansprii-
che, wobei der IL-4R-Inhibitor in einer Dosis von etwa 50 bis etwa 600 mg verabreicht wird, optional wobei der IL-
4R-Inhibitor in einer Dosis von etwa 300 mg verabreicht wird.

Pharmazeutische Zusammensetzung zur Verwendung in dem Verfahren nach einem der vorhergehenden Ansprii-
che, wobei der IL-4R-Inhibitor in einer Anfangsdosis verabreicht wird, gefolgt von einer oder mehreren Sekundar-
dosen, wobei jede Sekundardosis 1 bis 4 Wochen nach der unmittelbar vorhergehenden Dosis verabreicht wird.

Pharmazeutische Zusammensetzung zur Verwendung bei dem Verfahren nach Anspruch 7, wobei:

(a) die Anfangsdosis etwa 50 bis etwa 600 mg des IL-4R-Inhibitors umfasst,

(b) jede Sekundardosis etwa 25 bis etwa 400 mg des IL-4R-Inhibitors umfasst,

(c) die Anfangsdosis etwa 600 mg des IL-4R-Inhibitors umfasst, und jede Sekundardosis etwa 300 mg des IL-
4R-Inhibitors umfasst, oder

(d) jede Sekundéardosis eine Woche nach der unmittelbar vorhergehenden Dosis verabreicht wird oder jede
Sekundardosis 2 Wochen nach der unmittelbar vorhergehenden Dosis verabreicht wird.

Pharmazeutische Zusammensetzung zur Verwendung bei dem Verfahren nach Anspruch 1, wobei der IL-4R-Inhi-
bitor in einer Anfangsdosis, gefolgt von einer oder mehreren Sekundardosen, verabreicht wird, wobei die Anfangs-
dosis 600 mg des IL-4R-Inhibitors umfasst und jede Sekundairdosis 300 mg des IL-4R-Inhibitors umfasst, wobei
jede Sekundardosis zwei Wochen nach der unmittelbar vorhergehenden Dosis verabreicht wird.

Pharmazeutische Zusammensetzung zur Verwendung in dem Verfahren nach einem der vorhergehenden Ansprii-
che, wobei der IL-4R-Inhibitor subkutan verabreicht wird.

Pharmazeutische Zusammensetzung zur Verwendung in dem Verfahren nach einem der vorhergehenden Ansprii-
che, wobei die Verabreichung des IL-4R-Inhibitors zu einer Verbesserung eines AD-assoziierten Parameters flihrt,
ausgewahlt aus der Gruppe bestehend aus:

(a) einer Abnahme des Ekzemflachen- und Schweregradindex (EASI) von mindestens 75 % gegeniliber dem
Ausgangswert;

(b) einer Verringerung des Ergebnisses der Numerischen Pruritus-Ratingskala (NRS) von mindestens 45 %
gegeniliber dem Ausgangswert;

(c) einem Riickgang des Scoring Atopic Dermatitis (SCORAD) Scores von mindestens 50 % gegeniliber dem
Ausgangswert;

(d) einer Verringerung des Investigator's Global Assessment (IGA) um > 2 Punkte gegeniiber dem Ausgangs-
wert; und

(e) einer Verringerung des NRS-Scores um > 3 Punkte gegeniiber dem Ausgangswert.

Pharmazeutische Zusammensetzung zur Verwendung in dem Verfahren nach einem der vorhergehenden Ansprii-
che, wobei:

(a) die Verabreichung des IL-4R-Inhibitors zu einer Verbesserung mindestens eines patientenbezogenen Er-
gebnisses fiihrt, ausgewahlt aus der Gruppe bestehend aus Global Individual Signs Score (GISS), Patient
Oriented Eczema Measure (POEM), Patienten-bewerteter Hospital Anxiety and Depression Scale (HADS), und
Patientenberichteter Dermatology Life Quality Index (DLQI);

(b) die Verabreichung des IL-4R-Inhibitors zu einem Riickgang der Anzahl der Schiibe oder Exazerbationen
bei dem Patienten fiihrt.

Pharmazeutische Zusammensetzung zur Verwendung in dem Verfahren nach einem der vorhergehenden Ansprii-
che, wobei der IL-4R-Inhibitor in Kombination mit einem zweiten therapeutischen Mittel oder einer Therapie verab-
reicht wird, wobei das zweite therapeutische Mittel oder die Therapie ausgewahlt ist aus der Gruppe bestehend aus
topischen Kortikosteroiden, Calcineurin-Inhibitoren und Weichmachern.

Pharmazeutische Zusammensetzung zur Verwendung bei dem Verfahren nach Anspruch 13, wobei:

(a) das topische Kortikosteroid (TCS) aus der Gruppe ausgewahlt ist, die aus TCS mit niedriger Potenz, TCS
mit mittlerer Potenz und TCS mit hoher Potenz besteht;
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(b) die Menge des dem Patienten verabreichten TCS nach der Verabreichung der ersten Dosis des IL-4R-
Inhibitors allméhlich reduziert wird,

(c) die Menge an TCS, die dem Patienten verabreicht wird, bis 4 Wochen nach der Verabreichung der ersten
Dosis des IL-4R-Inhibitors um mindestens etwa 20 % reduziert wird, und/oder

(d) die Menge an TCS, die dem Patienten verabreicht wird, bis 4 Wochen nach der Verabreichung der ersten
Dosis des IL-4R-Inhibitors um etwa 50 % reduziert wird.

15. Pharmazeutische Zusammensetzung zur Verwendung in dem Verfahren nach einem der Anspriiche 1 bis 14, wobei:

(a)derAntikdrper oder das Antigen-bindende Fragmentdavon eine variable Region derschweren Kette (HCVR),
umfassend die Aminosduresequenz von SEQ ID NO: 1, und eine variable Region der leichten Kette (LCVR),
umfassend die Aminosduresequenz von SEQ ID NO: 2, umfasst, oder

(b) der Antikérper oder das Antigen-bindende Fragment davon eine schwere Kette, umfassend die Aminosau-
resequenz von SEQ ID NO: 9, und eine leichte Kette, umfassend die Aminosauresequenz von SEQ ID NO: 10,
umfasst.

16. Pharmazeutische Zusammensetzung zur Verwendung in dem Verfahren nach einem der Anspriiche 1 bis 15, wobei

der IL-4R-Inhibitor Dupilumab ist.

17. Pharmazeutische Zusammensetzung zur Verwendung in dem Verfahren nach einem der Anspriiche 1 bis 16, wobei:

(a) der IL-4R-Inhibitor in einer Spritze enthalten ist, oder

(b) der IL-4R-Inhibitor in einer Ampulle enthalten ist, oder

(c) der IL-4R-Inhibitor in einem Autoinjektor zur subkutanen Verabreichung enthalten ist, oder
(d)derIL-4R-Inhibitorin einem Stift zur subkutanen Verabreichung enthalten ist, wobeider Stift optional vorgefillt
ist.

Revendications

Composition pharmaceutique comprenant un inhibiteur de récepteur de l'interleukine 4 (IL-4R) a utiliser dans un
procédé de réduction du prurit ou de traitement de la dermatite atopique (DA) ou d’amélioration d’au moins un
parameétre associé a la DA chez un patient souffrant de DA modérée a sévére qui est un candidat a une thérapie
systémique, dans laquelle le patient a des antécédents de réponse inadéquate ou d’intolérance a un immunosup-
presseur systémique et/ou dans laquelle une thérapie avec un immunosuppresseur systémique n'est pas
souhaitable ; et dans laquelle le procédé comprend I'administration au patient d'une quantité thérapeutiquement
efficace de ladite composition pharmaceutique comprenant l'inhibiteur IL-4R, dans laquelle I'inhibiteur IL-4R est un
anticorps ou un fragment de liaison a I'antigéne de celui-ci qui lie spécifiquement IL-4R, dans laquelle I'anticorps
ou le fragment de liaison a I'antigéne de celui-ci comprend trois régions déterminant la complémentarité de chaine
lourde (HCDR1, HCDR2, et HCDR3) et trois régions déterminant la complémentarité de chaine légére (LCDR1,
LCDR2, et LCDR3), dans laquelle la HCDR1 comprend la séquence d'acides aminés de SEQ ID NO : 3, la HCDR2
comprend la séquence d'acides aminés de SEQ ID NO : 4, la HCDR3 comprend la séquence d'acides aminés de
SEQ ID NO: 5, la LCDR1 comprend la séquence d'acides aminés de SEQ ID NO: 6, la LCDR2 comprend la
séquence d’acidesaminésde SEQIDNO :7, etlaLCDR3 comprend la séquence d'acides aminés de SEQ ID NO : 8.

Composition pharmaceutique a utiliser dans le procédé de la revendication 1, dans laquelle le patient, avant ou au
moment de I'administration de l'inhibiteur IL-4R, est atteint ou présente un diagnostic d’une maladie ou d'un trouble
sélectionné dans le groupe constitué par une allergie alimentaire, 'asthme, une allergie saisonniére, la rhinite
allergique, I'allergie a la poussiére de maison, et la conjonctivite allergique.

Composition pharmaceutique a utiliser dans le procédé de la revendication 1 ou 2, dans laquelle I'immunosuppres-
seur systémique est sélectionné dans le groupe constitué de la cyclosporine A (CSA), du méthotrexate, du myco-
phénolate mofétil, de I'azathioprine, des corticostéroides systémiques et de l'interféron-gamma, éventuellement
dans laquelle I'immunosuppresseur systémique est la cyclosporine A (CSA).

Composition pharmaceutique a utiliser dans le procédé de I'une quelconque des revendications précédentes, dans
laquelle 'immunosuppresseur systémique est la CSA, dans laquelle :
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(a) le patient n'a pas d’exposition antérieure a la CSA, et la thérapie par CSA est déconseillée en raison d’'une
affection sélectionnée dans le groupe constitué des contre-indications médicales, de I'hypersensibilité a la CSA
ou aux excipients, de l'utilisation d'un traitement médicamenteux concomitant interdit avec la CSA, d’une pré-
disposition accrue aux Iésions rénales induites par la CSA, d’'une prédisposition accrue aux Iésions hépatiques
induites par la CSA, et d'un risque accru d'infections graves ; ou

(b) le patient a été précédemment exposé a la CSA, et la thérapie par CSA est déconseillée en raison d’'une
affection sélectionnée dans le groupe constitué d'une intolérance, d'une toxicité inacceptable, d’'une réponse
inadéquate, de la nécessité d'administrer la CSA a une dose > 5 mg/kg/jour de poids corporel du patient, et de
la nécessité d’administrer la CSA pendant une durée > 1 an.

Composition pharmaceutique a utiliser dans le procédé de I'une quelconque des revendications 1 a 3, dans laquelle
le patient a été précédemment exposé a lI'immunosuppresseur systémique et I'immunosuppresseur systémique ne
doit pas étre poursuivi ou repris en raison de :

(a) une intolérance précédente et/ou une toxicité inacceptable ; ou

(b) une réponse inadéquate définie comme une aggravation de la DA lors de la diminution progressive de
'immunosuppresseur aprés un maximum de 6 semaines de dose élevée (5 mg/kg/jour) jusqu’'a la dose d'en-
tretien (2 a 3 mg/kg/jour) ou une aggravation aprés un minimum de 3 mois a la dose d’entretien ; ou

(c) la nécessité d'utiliser I'immunosuppresseur a des doses ou pour une durée supérieures a celles spécifiées
dans les informations de prescription pour 'immunosuppresseur systémique.

Composition pharmaceutique a utiliser dans le procédé de I'une des revendications précédentes, dans laquelle
l'inhibiteur IL-4R est administré a une dose d'environ 50 a environ 600 mg, éventuellement dans laquelle l'inhibiteur
IL-4R est administré a une dose d’environ 300 mg.

Composition pharmaceutique a utiliser dans le procédé de I'une quelconque des revendications précédentes, dans
laquelle l'inhibiteur IL-4R est administré a une dose initiale suivie d'une ou de plusieurs doses secondaires, dans
laquelle chaque dose secondaire est administrée de 1 a 4 semaines aprés la dose immédiatement précédente.

Composition pharmaceutique a utiliser dans le procédé de la revendication 7, dans laquelle :

(a) la dose initiale comprend environ 50 a environ 600 mg de l'inhibiteur IL-4R ;

(b) chaque dose secondaire comprend environ 25 a environ 400 mg de l'inhibiteur IL-4R ;

(c) la dose initiale comprend environ 600 mg de l'inhibiteur IL-4R, et chaque dose secondaire comprend environ
300 mg de l'inhibiteur IL-4R ; ou

(d) chaque dose secondaire est administrée une semaine aprés la dose immédiatement précédente ou chaque
dose secondaire est administrée 2 semaines aprés la dose immédiatement précédente.

Composition pharmaceutique a utiliser dans le procédé de la revendication 1, dans laquelle l'inhibiteur IL-4R est
administré a une dose initiale suivie d’'une ou de plusieurs doses secondaires, dans laquelle ladose initiale comprend
600 mg de l'inhibiteur IL-4R et chaque dose secondaire comprend 300 mg de l'inhibiteur IL-4R, dans laquelle chaque
dose secondaire est administrée deux semaines aprés la dose immédiatement précédente.

Composition pharmaceutique a utiliser dans le procédé de I'une quelconque des revendications précédentes, dans
laquelle 'inhibiteur IL-4R est administré par voie sous-cutanée.

Composition pharmaceutique a utiliser dans le procédé de I'une quelconque des revendications précédentes, dans
laquelle I'administration de l'inhibiteur IL-4R entraine I'amélioration d'un paramétre associé a la DA sélectionné
dans le groupe constitué de :

(a) une diminution d’au moins 75 % du score de l'indice d’étendue et de gravité de I'eczéma (EASI) par rapport
a la valeur initiale ;

(b) une diminution d’'au moins 45 % du score de I'échelle d'évaluation numérique du prurit (NRS) par rapport
a la valeur initiale ;

(c) une diminution d’au moins 50 % du score de dermatite atopique (SCORAD) par rapport a la valeur initiale ;
(d) une diminution >2 points du score de |'évaluation globale par l'investigateur (IGA) par rapport a la valeur
initiale ; et

(e) une diminution > 3 points du score NRS par rapport a la valeur initiale.
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12. Composition pharmaceutique a utiliser dans le procédé de I'une quelconque des revendications précédentes, dans
laquelle :

(a) 'administration de l'inhibiteur IL-4R entraine une amélioration d’'au moins un résultat relatif au patient sé-
lectionné dans le groupe constitué du score global des signes individuels (GISS), de la mesure de I'eczéma
par le patient (POEM), de I'échelle d’anxiété et de dépression en milieu hospitalier évaluée parle patient (HADS),
et de l'indice de qualité de vie en dermatologie (DLQI) rapporté par le patient ;

(b) 'administration de l'inhibiteur IL-4R entraine une diminution du nombre d'aggravations ou d'exacerbations
chez le patient.

13. Composition pharmaceutique a utiliser dans le procédé de I'une quelconque des revendications précédentes, dans
laquelle l'inhibiteur IL-4R est administré en association avec un deuxiéme agent thérapeutique ou une deuxiéme
thérapie, dans laquelle le deuxiéme agent thérapeutique ou la deuxiéme thérapie est sélectionné dans le groupe
constitué de corticostéroides topiques, d'inhibiteurs de calcineurine, et d’émollients.

14. Composition pharmaceutique a utiliser dans le procédé de la revendication 13, dans laquelle :

(a) le corticostéroide topique (TCS) est sélectionné dans |le groupe constitué de TCS de faible puissance, de
TCS de puissance moyenne, et de TCS de forte puissance ;

(b) la quantité de TCS administrée au patient est progressivement réduite aprés I'administration de la premiére
dose de l'inhibiteur IL-4R ;

(c) la quantité de TCS administrée au patient est réduite d’au moins environ 20 % dans les 4 semaines aprés
I'administration de la premiére dose de l'inhibiteur IL-4R ; et/ou

(d) la quantité de TCS administrée au patient est réduite d’au moins environ 50 % dans les 4 semaines aprés
I'administration de la premiére dose de l'inhibiteur IL-4R.

15. Composition pharmaceutique a utiliserdans le procédé de l'une quelconque des revendications 1 a4 14, danslaquelle :

(a) I'anticorps ou fragment de liaison a 'antigéne de celui-ci comprend une région variable de chaine lourde
(HCVR) comprenant la séquence d’acides aminés de SEQ ID NO : 1 et une région variable de chaine Iégére
(LCVR) comprenant la séquence d'acides aminés de SEQ IDNO: 2 ; ou

(b) I'anticorps ou fragment de liaison a I'antigéne de celui-ci comprend une chaine lourde comprenant la sé-
quence d’acides aminés de SEQ ID NO : 9 et une chaine |égére comprenant la séquence d'acides aminés de
SEQ ID NO : 10.

16. Composition pharmaceutique a utiliser dans le procédé de I'une quelconque des revendications 1 a 15, dans laquelle
I'inhibiteur IL-4R est le dupilumab.

17. Composition pharmaceutique a utiliserdans le procédé de l'une quelconque des revendications 1 4 16, danslaquelle :

(a) l'inhibiteur IL-4R est contenu dans une seringue ; ou

(b) l'inhibiteur IL-4R est contenu dans un flacon ; ou

(c) l'inhibiteur IL-4R est contenu dans un auto-injecteur pour une administration par voie sous-cutanée ; ou
(d) 'inhibiteur IL-4R est contenu dans un stylo d’administration pour une administration par voie sous-cutanée,
éventuellement dans lequel le stylo d'administration est pré-rempli.
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