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HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlizght: do not include all the information needed to nse
DUPIKENT safely and effectively. See full prescribing information for
DUPTXENT.

DUPIXENT® (dupilumah) injection, for subcutaneous use
Initial U.5. Approval: 2017

RECENT MAJOR CHANGES
Indications and Usage, Atopic Dermatitis (1.1} 032019
Indications and Usage, Asthma (1.2} 1072018
Indications and Usage, CRSwHP (1.3) 062019
Dosage and Administration, Atopic Dermatitis (2.1; 2.4) 0372019
Dosage and Administration, Asthma (2.2; 2.4; 7.5) 1072018
Dosage and Administration, CRSwHNP (2.3; 2.4) 0612019
Warnings and Precautions (3.1; 3.2; 5.3; 5.4; 5.5; 5.6; 5.7} 1072018
Warnings and Precautions (3.2; 3.6) 0612019

——————— INDICATIONS AND USAGE

DUPHENT 1= an interleukm-4 receptor alpha antagonist mdicated:

» for the treatment of patients aged 12 vears and older with moderate-to-
severe atopic dermahitis whose disease 15 not adequately controlled wath
topical prescriphion therapies or when those therapies are not advisable.
DUPLKENT can be used with or without topical corticostereids. {1.1)

# a5 an add-on mammfenance freatment in patents with moderate-to-severs
asthma aged 12 vears and older with an eosinophilic phenotype or wath oral
corticosternid dependent asthma. (1.2}

Limitation of Use
Nt for the relief of acute bronchospasm or status asthmaticus. (1.2)

» a5 an add-on mainfenance freatment in adult patients with madequately

controlled chronic rhinosmusitis with nasal polyposis (CRSwHNF). (1.3)

DOSAGE AND ADMINISTRATION
Administer by subcutaneous injection. (2]
Atopic Dermatitiz
Adults
» The recommended dose 15 an inihal dose of 600 mg (two 300 mg injechons
1o different injection sites), followed by 300 mg given every other week.
(2.1}

Adolescents
Body Weight Imitial Dose Subsequent Doses
(every other week)
less than 60 kz | 400 mg (two 200 mg injections) 200 me
60 kg or more 500 mg (two 300 mg mjections) 300 mg
Asthma

* The recommended dose of DUPTHENT for adults and adolescents {12

vears of age and older) 1s:

o an mital dese of 400 mg (two 200 mg injections) followed by 200 mg
given every other week or

o an mnitial dose of 600 mg (two 300 mg injections) followed by 300 mg
given every other week

o for patients requiring concomitant oral corficosteroids or with co-morbid
moderate-to-severe atopic dermatiiis for which DUPTKENT 1= indicated,

start with an initial dose of 600 mg followed by 300 mg given every
other week (2.2)

Chronic Rhinosimnsitiz with Nasal Polyposiz
* The recommended dose of DUPLKENT for adult patients 15 300 mg given
every other week. (2.3}

—  DOSAGE FORMS AND STRENGTHS

« Injection: 300 mg/? ml salution in a single-dose pre-filled syringe with
needle shield (3)

« Injection: 200 mefl.14 ml. solufion in a single-dose pre-filled syringe with
needle shield (3)

CONTRAINDICATIONS
Enown hypersensitivity to DUPT{ENT or any of its excipients. {(4)

—————————— WARNINGS AND PRECAUTIONS

» MHyperzemsitivity: Hypersensitivity reactions (urticana, rash, erythema
nodosum, anaphylas, and serum sickness) have occwred after
admimstration of DUPTENT. Discontinue DUPTXENT in the event of a
hypersensiivity reaction. (3.1)

» Congunctivitis and Eeratitis: Patients should report new onset or worsening
eve symptoms to thewr healtheare provader. {5.2)

» Eosinophilic Conditions: Be alert to vasculific rash, worsening pulmonary
symptoms, and/or nenropathy, especially upon reduchion of oral
corticosterolds. (3.3}

s Reduction af Corticosteroid Dosage: Do not disconfinue systenae, topical,
or inhaled corficostercids abruptly upon inihation of therapy with
DUPLLENT. Decrease steroids gradually, if appropriate. (3.5)

* Parasitic (Helminth) Infections: Treat patients with pre-existing helmmth
infections before intiating therapy with DUPT{ENT. If pahents become
infected while receiving treatment with DUPC{ENT and do not respond to
anti-helminth treatment, discontimue treatment with DUPCIENT until the
infaction resobves. (3.7}

-ADVERSE REACTIONS
Atapic Dermatitiz: Most common adverse reactions (meidence =1%) are
imjecthion site reactions, conjunctivitis, blephants, oral herpes, keratitis, eye
pruritus, other herpes simplex virus infechion, and dry eye. (6.1)

Asthma: Most common adverse reactions (ncidence =1%) are injection site
reactions, oropharyngeal pain, and eosinophaha. (6.1)

Chronic Rhinosinusitis with Nasal Polyposiz: Most common adverse reactions
(incidence =1%) are injection site reactions, eosinophilia, insommia,
toothache, gastniis, arthralzia, and conjunctivibis. (6.1)

To report SUSPECTED ADVERSE REACTIONS, contact Regeneron at
1-844-387-4936 or FDA at 1-800-FDA-1088 or wow.fda. zov/medwatch.

DRUG INTERACTIONS
Live Faccines: Avoid use of live vaccines with DUPTENT. (7.1)

See 17 for PATIENT COUNSELING INFORMATION and FDA-

approved patient labeling.
Revised: 062019
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FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE
DUPIXENT is indicated for the following diseases:

1.1 Atopic Dermatitis

DUPIXENT 1s indicated for the treatment of patients aged 12 years and older with moderate-to-
severe atopic dermatitis whose disease 1s not adequately controlled with topical prescription
therapies or when those therapies are not advisable. DUPIXENT can be used with or without
topical corticosteroids.

1.2 Asthma

DUPIXENT is indicated as an add-on maintenance treatment 1n patients with moderate-to-severe
asthma aged 12 years and older with an eosmophilic phenotype or with oral corticosteroid
dependent asthma.

Linutation of Use
DUPIXENT 1s not ndicated for the relief of acute bronchospasm or status asthmaticus.

1.3 Chronic Rhinosinusitis with Nasal Polyposis

DUPIXENT 1s indicated as an add-on maintenance treatment in adult patients with inadequately
controlled chronic rhinosinusitis with nasal polyposis (CRSwNP).

2 DOSAGE AND ADMINISTRATION
DUPIXENT i1s administered by subcutaneous mjection.

2.1 Atopic Dermatitis
Dosing in Adults

The recommended dose of DUPIXENT for adult patients 1s an imtial dose of 600 mg (two
300 mg njections), followed by 300 mg given every other week.

Dosing in Adolescents
The recommended dose of DUPIXENT for patients 12 to 17 years of age 1s specified in Table 1.
Table 1: Dose of DUPIXENT for Subcutaneous Administration in Adolescent Patients
Bodv Weight Initial Dose Subseguent Doses (everv other week)
less than 60 kg 400 mge (two 200 mg injections) 200 mgz
60 kg or more 600 mg (two 300 mg injections) 300 mg
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Conconutant Topical Therapies

DUPIXENT can be used with or without topical corticosteroids. Topical calcineurin inhibitors
may be used, but should be reserved for problem areas only, such as the face, neck, intertriginous
and gemnital areas.

2.2 Asthma
The recommended dose of DUPIXENT for adults and adolescents (12 years of age and older) 1s:

e an mitial dose of 400 mg (two 200 mg injections) followed by 200 mg given every other
week or

e an mitial dose of 600 mg (two 300 mg injections) followed by 300 mg given every other
week

e for patients with oral corticosteroids-dependent asthma, or with co-morbid moderate-fo-
severe atopic dermatitis for which DUPIXENT 1s indicated, start with an imtial dose of
600 mg followed by 300 mg given every other week

2.3 Chronic Rhinosinusitis with Nasal Polyposis
The recommended dose of DUPIXENT for adult patients 1s 300 mg given every other week.

2.4 Important Administration Instructions

DUPIXENT is intended for use under the gudance of a healthcare provider. A patient may self-
mject DUPIXENT after traming in subcutaneous injection techmque using the pre-filled syringe.
Provide proper traiming to patients and/or caregivers on the preparation and admimstration of
DUPLXENT prior to use according to the “Instructions for Use™.

For atopic dermatitis and asthma patients taking an imtial 600 mg dose, admimster each of the
two DUPIXENT 300 mg injections at different mnjection sites.

For asthma patients taking an 1mitial 400 mg dose, admmster each of the two DUPIXENT 200
mg injections at different mjection sites.

Adminmister subcutaneous njection into the thigh or abdomen, except for the 2 inches (5 cm)
around the navel The upper arm can also be used if a caregiver adnumisters the injection.

Rotate the injection site with each injection. DO NOT 1nject DUPIXENT into skin that 1s tender,
damaged, brused, or scarred.

If a dose 1s missed, mnstruct the patient to adnunister the injection within 7 days from the nussed
dose and then resume the patient's original schedule. If the nussed dose 1s not adnumistered
within 7 days, instruct the patient to wait until the next dose on the original schedule.

The DUPIXENT “Instructions for Use™ contamns more detailed instructions on the preparation
and administration of DUPIXENT [see Instructions for Use].
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2.5 Preparation for Use of DUPIXENT Pre-filled Syringe with Needle
Shield

Before mjection, remove DUPIXENT pre-filled syringe from the refrigerator and allow
DUPIXENT to reach room temperature (45 minutes for the 300 mg/2 mL pre-filled syringe and
30 munutes for the 200 mg/1.14 mL pre-filled syringe) without removing the needle cap.

Inspect DUPIXENT visually for particulate matter and discoloration prior to adnumistration.
DUPIXENT 1s a clear to shightly opalescent, colorless to pale yellow solution. Do not use if the
liquud contains visible particulate matter, 1s discolored or cloudy (other than clear to shightly
opalescent, colorless to pale yellow). DUPIXENT does not contamn preservatives; therefore,
discard any unused product remaining in the pre-filled syringe.

3 DOSAGE FORMS AND STRENGTHS

DUPIXENT 1s a clear to slightly opalescent, colorless to pale yellow solution available as:
e Injection: 300 mg/2 mL in a single-dose pre-filled syringe with needle shield
¢ Injection: 200 mg/1.14 mL in a single-dose pre-filled syringe with needle shield

4 CONTRAINDICATIONS

DUPIXENT is contraindicated in patients who have known hypersensitivity to dupilumab or any
of its excipients [see Warnings and Precautions (5.1)].

5 WARNINGS AND PRECAUTIONS

5.1 Hypersensitivity

Hypersensitivity reactions, including generalized urticana, rash, erythema nodosum and serum
sickness or serum sickness-like reactions, were reported in less than 1% of subjects who received
DUPIXENT in climcal trials. Two subjects in the atopic dermatitis development program
experienced serum sickness or serum sickness-like reactions that were associated with high fiters
of antibodies to dupilumab. One subject in the asthma development program experienced
anaphylaxis [see Adverse Reactions (6.2)]. If a climcally sipmficant hypersensitivity reaction
occurs, mstitute appropnate therapy and discontinue DUPIXENT [see Adverse Reactions (6.1,

6.2)].

5.2 Conjunctivitis and Keratitis

Conjunctivitis and keratitis occurred more frequently n atopic dermatitis subjects who recerved
DUPIXENT. Conjunctivitis was the most frequently reported eye disorder. Most subjects with
conjunctivitis recovered or were recovering during the treatment period. Keratitis was reported
1n <1% of the DUPIXENT group (1 per 100 subject-years) and in 0% of the placebo group (0 per
100 subject-years) in the 16-week atopic dermatitis monotherapy trials. In the 52-week
DUPIXENT + topical corticosteroids (TCS) atopic dermatitis tnial, keratitis was reported n 4%
of the DUPIXENT + TCS group (12 per 100 subject-years) and in 0% of the placebo + TCS
group (0 per 100 subject-years). Most subjects with keratitis recovered or were recovering duning
the treatment period [see Adverse Reactions (6.1)].
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Among asthma subjects, the frequencies of conjunctivitis and keratitis were similar between
DUPIXENT and placebo [see Adverse Reactions (6.1)].

In subjects with CRSwNP, the frequency of conjunctivitis was 2% 1n the DUPIXENT group
compared to 1% in the placebo group in the 24-week safety pool; these subjects recovered. There
were no cases of keratitis reported in the CRSWNP development program [see 4dverse Reactions
(0.1)].

Advise patients to report new onset or worsening eye symptoms to their healthcare provider.

5.3 Eosinophilic Conditions

Patients being treated for asthma may present with serious systemuc eosmophilia sometimes
presenting with clinical features of eosinophilic pneumomia or vasculitis consistent with
epsmophilic granlomatosis with polyangiitis, conditions which are often treated with systenuc
corticosteroid therapy. These events may be associated with the reduction of oral corticosteroid
therapy. Physicians should be alert to vasculitic rash, worsening pulmonary symptoms, cardiac
complications, and/or neuropathy presenting in their patients with eosinophilia. Cases of
eosmophilic pneumonia were reported m adult patients who participated in the asthma
development program and cases of vascuhtis consistent with eosmophilic granulomatosis with
polyangutis have been reported with DUPIXENT in adult patients who participated in the
asthma development program as well as i adult patients with co-morbid asthma in the CRSWNP
development program A causal association between DUPIXENT and these conditions has not
been established.

5.4 Acute Asthma Symptoms or Deteriorating Disease

DUPIXENT should not be used to treat acute asthma symptoms or acute exacerbations. Do not
use DUPIXENT to treat acute bronchospasm or status asthmaticus. Patients should seek medical
advice 1f their asthma remains uncontrolled or worsens after mitiation of treatment with
DUPIXENT.

5.5 Reduction of Corticosteroid Dosage

Do not discontinue systemuc, topical, or inhaled corticosteroids abruptly upon mitiation of
therapy with DUPIXENT. Reductions in corticosteroid dose, if appropnate, should be gradual
and performed under the direct supervision of a physician. Reduction in corticosteroid dose may
be associated with systemic withdrawal symptoms and/or unmask conditions previously
suppressed by systemuc corticosteroid therapy.

5.6 Patients with Co-morbid Asthma

Advise patients with atopic dermatitis or CRSWINP who have co-morbid asthma not to adjust or
stop their asthma treatments without consultation with their physicians.

5.7 Parasitic (Helminth) Infections

Patients with known helminth mfections were excluded from participation m chinical studies. It 1s
unknown 1if DUPIXENT will influence the immune response against helnunth infections.
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Treat patients with pre-existing helmunth infections before initiating therapy with DUPIXENT. If
patients become infected while recerving treatment with DUPIXENT and do not respond to anti-
helminth treatment, discontinue treatment with DUPIXENT until the infection resolves.

6 ADVERSE REACTIONS

The following adverse reactions are discussed in greater detail elsewhere in the labeling:
e Hypersensitivity [see Warnings and Precautions (5.1)]
¢ Conjunctivitis and Keratitis [see Warnings and Precautions (5.2)]

6.1 Clinical Trials Experience

Because clinical trals are conducted under widely varying conditions, adverse reaction rates
observed m the climical tnials of a drug cannot be directly compared to rates in the climical tnials

of another drug and may not reflect the rates observed in practice.
Adults with Atopic Dermatitis

Three randomuzed, double-blind, placebo-controlled, multicenter trials (Trnals 1, 2, and 3) and
one dose-ranging trial (Trial 4) evaluated the safety of DUPIXENT in subjects with moderate-to-
severe atopic dermatitis. The safety population had a mean age of 38 years; 41% of subjects were
female, 67% were white, 24% were Asian, and 6% were black; i terms of co-morbid conditions,
48% of the subjects had asthma, 49% had allergic rflumtis, 37% had food allergy, and 27% had
allergic conjunctivitis. In these 4 trials, 1472 subjects were treated with subcutaneous injections
of DUPIXENT, with or without concomitant topical corticosteroids (TCS).

A total of 739 subjects were treated with DUPIXENT for at least 1 year in the development
program for moderate-to-severe atopic dermatitis.

Tnals 1, 2, and 4 compared the safety of DUPIXENT monotherapy to placebo through Week 16.
Tral 3 compared the safety of DUPIXENT + TCS to placebo + TCS through Week 52

Weeks 0to 16 (Tnals 1 to 4)

In DUPIXENT monotherapy trials (Trials 1, 2, and 4) through Week 16, the proportion of
subjects who discontinued treatment because of adverse events was 1.9% in both the
DUPIXENT 300 mg Q2W and placebo groups.

Table 2 summarizes the adverse reactions that occurred at a rate of at least 1% i the
DUPIXENT 300 mg Q2W monotherapy groups, and m the DUPIXENT + TCS group, all at a
higher rate than in their respective comparator groups during the first 16 weeks of treatment.
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Table 2: Adverse Reactions Occurring in =1% of the DUPIXENT Monotherapy
Group or the DUPIXENT + TCS Group in the Atopic Dermatitis Trials

through Week 16
Adverse Reaction DUPIXENT Monotherapy® DUPIXENT + TCS®
DUPIXENT Placebo DUPIXENT Placebo +
300 mg Q2W* 300 mg Q2W=+TCS TCS
N=5190 N=517 N=110 N=315
n (%) n (%) n (%a) n (%)
Injection site reaction 51 (10) 28 (5) 11 (10) 18 (6)
Conjunctivitis® 51 (10) 12 (2) 10 (9) 15 (5)
Blepharitis 2 (=1} 1({=1) 5(5) 2(1)
Oral herpes 2004 8(2) 3(3) 3(2)
Eeratitis® 1(=1) 0 44 0
Eve pruritus () 1({=1) 2(2) 2{1)
Other herpes simplex 10(2) 6(1) 1(1) 1(=1)
virus infection”
Drv eve 1(=1) 0 2(2) 1(=1)

* Pooled analysis of Trials 1, 2, and 4.

® Analysis of Trial 3 where subjects were on background TCS therapy.

¢ DUPIXENT 600 mg at Week 0, followed by 300 mg every two weeks.

4 Conjunctivitis cluster includes conjunctivitis, allergic conjunctivitis, bacterial conjunctivitis, viral conjunctivitis,
giant papillary conjunctivitis, eye irritation, and eye inflammation.

¢ Keratitis cluster includes keratitis, ulcerative keratifis, allergic keratitis, atopic keratoconjunctivitis, and
ophthalmic herpes simplex.

f Other herpes simplex virus infection cluster includes herpes simplex, genital herpes, herpes simplex otitis externa,
and herpes virus infection, but excludes eczema herpeticum.

Safety through Week 52 (Tnal 3):

In the DUPIXENT with conconutant TCS trial (Tral 3) through Week 52, the proportion of
subjects who discontinued treatment because of adverse events was 1.8% in DUPIXENT 300 mg
Q2W + TCS group and 7.6% in the placebo + TCS group. Two subjects discontinued
DUPIXENT because of adverse reactions: atopic dermatitis (1 subject) and exfoliative dermatitis
(1 subject).

The safety profile of DUPIXENT + TCS through Week 52 was generally consistent with the
safety profile observed at Week 16.

Adolescents with Atopic Dermatitis

The safety of DUPIXENT was assessed 1n a tnial of 250 subjects 12 to 17 years of age with
moderate-to-severe atopic dermatitis (Trial 6). The safety profile of DUPIXENT in these subjects
through Week 16 was simular fo the safety profile from studies in adults with atopic dermatitis.

The long-term safety of DUPIXENT was assessed in an open-label extension study in subjects
12 to 17 years of age with moderate-to-severe atopic dermatitis (Trnal 7). The safety profile of
DUPIXENT in subjects followed through Week 52 was similar to the safety profile observed at
Week 16 1n Tnial 6. The long-term safety profile of DUPIXENT observed in adolescents was
consistent with that seen in adults with atopic dermatitis.
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Asthma

A total of 2888 adult and adolescent subjects with moderate-to-severe asthma (AS) were
evaluated in 3 randomized, placebo-controlled, multicenter trials of 24 to 52 weeks duration (AS
Tnals 1, 2, and 3). Of these, 2678 had a history of 1 or more severe exacerbations m the year
prior to enrollment despite regular use of medium to high-dose inhaled corticosteroids plus an
additional controller(s) (AS Trals 1 and 2). A total of 210 subjects with oral corticosteroid-
dependent asthma recerving high-dose inhaled corticosteroids plus up to two additional
controllers were enrolled (AS Trnal 3). The safety population (AS Tnals 1 and 2) was 12-87
years of age, of which 63% were female, and 82% were white. DUPIXENT 200 mg or 300 mg
was admimstered subcutaneously Q2W, following an imtial dose of 400 mg or 600 mg,
respectively.

In AS Tnals 1 and 2, the proportion of subjects who discontinued treatment due to adverse
events was 4% of the placebo group, 3% of the DUPIXENT 200 mg Q2W group, and 6% of the
DUPIXENT 300 mg Q2W group.

Table 3 summarizes the adverse reactions that occurred at a rate of at least 1% 1n subjects treated
with DUPIXENT and at a higher rate than in their respective comparator groups in Asthma
Trnals 1 and 2.

Table 3: Adverse Reactions Occurring in 1% of the DUPIXENT Groups in Asthma
Trials 1 and 2 and Greater than Placebo (6 Month Safety Pool)
Adverse Reaction AS Trials 1 and 2
DUPIXENT DUPIXENT Placebo
200 mg Q2W 300 mg Q2W
N=TT9 N=T788 N=702
n (%) n (%) n (%)
Injection site reactions® 111 (14%) 144 (18%) 50 (6%)
Oropharyngeal pain 13 (2%) 19 (2%) 7 (1%)
Eosinophilia® 17 (2%) 16 (2%) 2 (<1%)

* Injection site reactions chister includes erythema, edema, pruritus, pain, and inflammation.
® Eosinophilia = blood eosinophils =3 000 cells/mcL., or deemed by the investigator to be an adverse event. None
met the criteria for serious eosinophilic conditions [see Warnings and Precautions (5.3)].

Injection site reactions were most common with the loading (imitial) dose.

The safety profile of DUPIXENT through Week 52 was generally consistent with the safety
profile observed at Week 24.

Chronic Rhinosinusitis with Nasal Polyposis

A total of 722 adult subjects with chronic rhinosinusitis with nasal polyposis (CRSWNP) were
evaluated in 2 randomized, placebo-controlled, multicenter trials of 24 to 52 weeks duration

(CSNP Tnals 1 and 2). The safety pool consisted of data from the first 24 weeks of treatment
from both studies.

In the safety pool, the proportion of subjects who discontinued treatment due to adverse events
was 5% of the placebo group and 2% of the DUPIXENT 300 mg Q2W group.
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Table 4 summarizes the adverse reactions that occurred at a rate of at least 1% i subjects treated
with DUPIXENT and at a higher rate than i their respective comparator group in CSNP Tnals 1
and 2.

Table 4: Adverse Reactions Occurring in =1%o of the DUPIXENT Group in CRSwNP
Trials 1 and 2 and Greater than Placebo (24 Week Safety Pool)

Adverse Reaction CSNP Trials 1 and 2
DUPIXENT Placebo
300 mg QIW

N=440 =182

n (%) n (%)

Injection site reactions® 28 (6%) 12 (4%)
Conjunctivitis® 7 (2%) 2 (1%)
Arthralgia 14 (3%) 3 (2%
Gastritis 7 (2%) 2 (1%
Insommnia 6 (1%) 0 (=1%)
Eosinophilia 5 (1%) 1 (<1%)
Toothache 5 (1%) 1 (=1%)

* Injection site reactions cluster inchudes injection site reaction, pain, bruising and swelling.

® Conjunctivitis cluster includes conjunctivitis, allergic conjunctivitis, bacterial conjunctivitis, viral conjunctivitis,
giant papillary conjunctivitis, eye irritation, and eye inflammation.

The safety profile of DUPIXENT through Week 52 was generally consistent with the safety

profile observed at Week 24.

Specific Adverse Reactions

Conjunctivitis

During the 52-week treatment period of concomutant therapy atopic dermatitis trial (Tral 3),
conjunctivitis was reported in 16% of the DUPIXENT 300 mg Q2W + TCS group (20 per 100
subject-years) and in 9% of the placebo + TCS group (10 per 100 subject-years). Among asthma
subjects, the frequency of conjunctivitis was similar between DUPIXENT and placebo. In the
52-week CRSwWNP study (CSNP Tmal 2), the frequency of conjunctivitis was 3% in the
DUPIXENT subjects and 1% in the placebo subjects; all of these subjects recovered. [see
Warnings and Precautions (5.2)].

Eczema Herpeticum and Herpes Zoster

The rate of eczema herpeticum was similar in the placebo and DUPIXENT groups in the atopic
dermatitis trials.

Herpes zoster was reported in <0.1% of the DUPIXENT groups (<1 per 100 subject-years) and
1n <1% of the placebo group (1 per 100 subject-years) in the 16-week atopic dermatitis
monotherapy trials. In the 52-week DUPIXENT + TCS atopic dermatitis trial, herpes zoster was
reported 1 1% of the DUPIXENT + TCS group (1 per 100 subject-years) and 2% of the placebo
+ TCS group (2 per 100 subject-years). Among asthma subjects the frequency of herpes zoster
was similar between DUPIXENT and placebo. Among CRSWNP subjects there were no reported
cases of herpes zoster or eczema herpeticum.
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Hypersensitivity Reactions
Hypersensitivity reactions were reported i <1% of DUPIXENT-treated subjects. These included
serum sickness reaction, serum sickness-like reaction, generalized urticaria, rash, erythema

nodosum, and anaphylaxis [see Confraindications (4), Warnings and Precautions (5.1), and
Adverse Reactions (6.2)].

Eosinophils

DUPLXENT-treated subjects had a greater mitial increase from baseline in blood eosmoplul
count compared to subjects treated with placebo. In subjects with atopic dermatitis, the mean and
median mcreases in blood eosmophils from baseline to Week 4 were 100 and 0 cells/mcL
respectively. In subjects with asthma, the mean and median increases m blood eosinophils from
baseline to Week 4 were 130 and 10 cells/mcL respectively. In subjects with CRSwWNP, the mean
and median increases i blood eosmophils from baseline to Week 16 were 150 and 50 cells/mcL,
respectively.

Across all indications, the mnecidence of treatment-emergent eosinophilia (=500 cells/mcL) was
similar in DUPIXENT and placebo groups. Treatment-emergent eosinophilia (=5,000 cells/mcL)
was reported 1 <2% of DUPIXENT-treated patients and <0.5% in placebo-treated patients.
Blood eosinophil counts declined to near baseline levels during study treatment [see Warnings
and Precautions (5.3)].

Cardiovascular

In the 1-year placebo controlled trial in subjects with asthma (AS Tnal 2), cardiovascular
thromboembolic events (cardiovascular deaths, non-fatal myocardial mfarctions, and non-fatal
strokes) were reported in 1 (0.2%) of the DUPIXENT 200 mg Q2W group, 4 (0.6%) of the
DUPIXENT 300 mg Q2W group, and 2 (0.3%) of the placebo group.

In the 1-year placebo controlled trial in subjects with atopic dermatitis (Trial 3), cardiovascular
thromboembolic events (cardiovascular deaths, non-fatal myocardial nfarctions, and non-fatal

strokes) were reported 1n 1 (0.9%) of the DUPIXENT + TCS 300 mg Q2W group, 0 (0.0%) of
the DUPIXENT + TCS 300 mg QW group, and 1 (0.3%) of the placebo + TCS group.

In the 24-week placebo controlled trial in subjects with CRSWNP (CSNP Tnal 1), cardiovascular
thromboembolic events (cardiovascular deaths, non-fatal myocardial infarctions, and non-fatal
strokes) were reported i 1 (0.7%) of the DUPIXENT group and 0 (0.0%) of the placebo group.
In the 1-year placebo controlled trial in subjects with CRSwWNP (CSNP Trial 2), there were no
cases of cardiovascular thromboembolic events (cardiovascular deaths, non-fatal myocardial
infarctions, and non-fatal strokes) reported in any treatment arm.

6.2 Immunogenicity

As with all therapeutic proteins, there 1s a potential for immunogenicity. The detection of
antibody formation 1s highly dependent on the sensitivity and specificity of the assay.
Additionally, the observed incidence of antibody (including neutralizing antibody) positivity in
an assay may be influenced by several factors, including assay methodology, sample handling,
timing of sample collection, concomitant medications, and underlying disease. For these reasons,
comparison of the incidence of antibodies to dupilumab 1n the studies described below with the
mcidence of antibodies 1 other studies or to other products may be misleading.
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Approximately 5% of subjects with atopic dermatitis, asthma, or CRSWNP who recerved
DUPLXENT 300 mg Q2W for 52 weeks developed antibodies to dupilumab; approximately 2%
exhibited persistent ADA responses, and approximately 2% had neutralizing antibodies.

Approximately 9% of subjects with asthma who received DUPIXENT 200 mg Q2W for 52
weeks developed antibodies to dupilumab; approximately 4% exhibited persistent ADA
responses, and approximately 4% had neutralizing antibodies.

Approximately 4% of subjects in the placebo groups i the 52-week studies were positive for
antibodies to DUPIXENT; approximately 2% exubited persistent ADA responses, and
approximately 1% had neutralizing antibodies.

Approzimately 16% of adolescent subjects with atopic dermatitis who received DUPIXENT 300
mg or 200 mg Q2W for 16 weeks developed antibodies to dupilumab; approximately 3%
exhibited persistent ADA responses, and approximately 5% had neutralizing antibodies.

Approximately 4% of adolescent subjects with atopic dermatitis in the placebo group were
posttive for antibodies to DUPIXENT; approximately 1% exlubited persistent ADA responses,
and approximately 1% had neutralizing antibodies.

The antibody fiters detected in both DUPTXENT and placebo subjects were mostly low. In
subjects who recerved DUPIXENT, development of high titer antibodies to dupilumab was
associated with lower serum dupilumab concentrations [see Clinical Pharmacology (12.3)].

Two subjects who experienced high titer antibody responses developed serum sickness or serum
sickness-like reactions during DUPIXENT therapy [see Warnings and Precautions (5.1)].

7 DRUG INTERACTIONS

7.1 Live Vaccines
Avoid use of live vaccines in patients treated with DUPIXENT.

7.2 Non-Live Vaccines

Immune responses to vaccination were assessed n a study in which subjects with atopic
dermatitis were treated once weekly for 16 weeks with 300 mg of dupilumab (twice the
recommended dosmg frequency). After 12 weeks of DUPIXENT admumistration, subjects were
vaccinated with a Tdap vaccine (Adacel®) and a meningococcal polysaccharide vaccine
(Menomune®). Antibody responses to tetanus toxoid and serogroup C meningococcal
polysaccharide were assessed 4 weeks later. Antibody responses to both tetanus vaccine and
meningococcal polysaccharide vaccine were sinular in dupilumab-treated and placebo-treated
subjects. Immune responses to the other active components of the Adacel and Menomune
vaccines were not assessed.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Pregnancy Exposure Repistry
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There 1s a pregnancy exposure registry that momtors pregnancy outcomes in women exposed to
DUPIXENT during pregnancy.

Please contact 1-877-311-8972 or go to https://mothertobaby org/ongomg-study/dupixent/ to
enroll in or to obtain nformation about the registry.

Rusk Summary

Available data from case reports and case series with DUPIXENT use in pregnant women have
not identified a drug-associated risk of major birth defects, miscarmage, or adverse maternal or
fetal outcomes. Human IgG antibodies are known to cross the placental barner; therefore,
DUPIXENT may be transmitted from the mother to the developing fetus. There are adverse
effects on maternal and fetal outcomes associated with asthma mn pregnancy (see Clinical
Considerations). In an enhanced pre- and post-natal developmental study, no adverse
developmental effects were observed in offspring born to pregnant monkeys after subcutaneous
admimstration of a homologous antibody against iterleukin-4-receptor alpha (IL-4Ra) during
organogenesis through parturition at doses up to 10-times the maximum recommended human
dose (MRHD) (see Data). The estimated background risk of major birth defects and miscarmage
for the indicated populations are unknown. All pregnancies have a background risk of birth
defect, loss or other adverse outcomes. In the U.S. general population, the estimated background
risk of major birth defects and miscarmage in clinically recognized pregnancies 1s 2% to 4% and
15% to 20%, respectively.

Clinical Considerations
Disease-Associated Maternal and/or Embryo-fetal Risk

In women with poorly or moderately controlled asthma, evidence demonstrates that there 1s an
mcreased risk of preeclampsia in the mother and prematunity, low birth weight, and small for
gestational age in the neonate. The level of asthma control should be closely monitored in
pregnant women and treatment adjusted as necessary to maintain optimal control.

Data
Animal Data

In an enhanced pre- and post-natal development toxicity study, pregnant cynomolgus monkeys
were administered weekly subcutaneous doses of homologous antibody agamnst IT.-4Ra up to 10
times the MRHD (on a mg/kg basis of 100 mg/kg/week) from the beginming of organogenesis to
parturition. No treatment-related adverse effects on embryo-fetal toxicity or malformations, or on
morphological, functional, or immunological development were observed in the infants from
birth through 6 months of age.

8.2 Lactation

Risk Summary

There are no data on the presence of dupilumab 1n human milk, the effects on the breastfed
mfant, or the effects on mulk production. Matemal IgG 1s known to be present i human mlk.

The effects of local gastrointestinal exposure and limited systemic exposure to dupilumab on the
breastfed infant are unknown. The developmental and health benefits of breastfeeding should be
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considered along with the mother’s clinical need for DUPIXENT and any potential adverse
effects on the breastfed child from DUPIXENT or from the underlying maternal condition.

8.4 Pediatric Use

Atopic Dermatitis

The safety and efficacy of DUPIXENT have been established in pediatric patients 12 years of
age and older with moderate-to-severe atopic dermatitis. A total of 251 adolescents ages 12 to 17
years old with moderate-to-severe atopic dermatifis were enrolled m Tnal 6. The safety and
efficacy were generally consistent between adolescents and adults [see Adverse Reactions (6.1)
and Clinical Studies (14.1)]. Safety and efficacy m pediatric patients (<12 years of age) with
atopic dermatitis have not been established.

Asthma

A total of 107 adolescents aged 12 to 17 years with moderate-to-severe asthma were enrolled in
AS Tnal 2 and recerved either 200 mg (N=21) or 300 mg (N=18) DUPIXENT (or matching
placebo either 200 mg [N=34] or 300 mg [N=34]) Q2W. Asthma exacerbations and lung
function were assessed 1n both adolescents and adults. For both the 200 mg and 300 mg Q2W
doses, improvements n FEV) (LS mean change from baseline at Week 12) were observed (0.36
L and 0.27 L, respectively). For the 200 mg Q2W dose, subjects had a reduction in the rate of
severe exacerbations that was consistent with adults. Safety and efficacy in pediatric patients
(<12 years of age) with asthma have not been established. Dupilumab exposure was higher in
adolescent patients than that in adults at the respective dose level which was mainly accounted
for by difference 1n body weight [see Clinical Pharmacology (12.3)].

The adverse event profile i adolescents was generally sinular to the adults [see Adverse
Reactions (6.1)].

CRSwNP
CRSwNP does not normally occur in children. Safety and efficacy in pediatric patients
(<18 years of age) with CRSwNP have not been established.

8.5 Geriatric Use

Of the 1472 subjects with atopic dermatitis exposed to DUPIXENT in a dose-ranging study and
placebo-controlled trials, 67 subjects were 65 years or older. Although no differences in safety or
efficacy were observed between older and younger subjects, the number of subjects aged 65 and
over 1s not sufficient to determune whether they respond differently from younger subjects [see
Clinical Pharmacology (12.3)].

Of the 1977 subjects with asthma exposed to DUPIXENT, a total of 240 subjects were 65 years
or older. Efficacy and safety in this age group was sinular to the overall study population.

Of the 440 subjects with CRSWINP exposed to DUPLXENT, a total of 79 subjects were 65 years
or older. Efficacy and safety in this age group were similar to the overall study population.
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10 OVERDOSE

There 1s no specific treatment for DUPIXENT overdose. In the event of overdosage, momitor the
patient for any signs or symptoms of adverse reactions and institute appropriate symptomatic
treatment immediately.

11 DESCRIPTION

Dupilumab, an interleukin-4 receptor alpha antagomst, 1s a human monoclonal antibody of the
IgG4 subclass that binds to the IL-4Ra subumt and inhibits IT-4 and IL-13 signaling. Dupilumab
has an approximate molecular weight of 147 kDa_

Dupilumab 1s produced by recombinant DNA technology in Chinese Hamster Ovary cell
suspension culture.

DUPIXENT (dupilumab) Injection 1s supplied as a sterile, preservative-free, clear to shghtly
opalescent, colorless to pale yellow solution for subcutaneous mjection. DUPIXENT is provided
as a single-dose pre-filled syringe with needle shield in a sihcomzed Type-1 clear glass syninge.
The needle cap 1s not made with natural rubber latex

Each 300 mg pre-filled syringe delivers 300 mg dupilumab in 2 mL which also contains L-
arginine hydrochlonde (10.5 mg), L-histidine (6.2 mg), polysorbate 80 (4 mg), sodium acetate (2
mg), sucrose (100 mg), and water for injection, pH 5.9.

Each 200 mg pre-filled syringe delivers 200 mg dupilumab in 1.14 ml, which also contams L.-
arginine hydrochloride (12 mg), L-lustidine (3.5 mg), polysorbate 80 (2.3 mg), sodium acetate
(1.2 mg), sucrose (57 mg), and water for mjection, pH 5.9.

12 CLINICAL PHARMACOLOGY

12.1 Mechanism of Action

Dupilumab 1s a human monoclonal IgG4 antibody that inlibits interlenkin-4 (IL.-4) and
mterleukin-13 (IL-13) signaling by specifically binding to the IL-4Ra subunit shared by the IL-4
and IT.-13 receptor complexes Dupilumab inhibits IT.-4 signaling via the Type I receptor and
both IL-4 and IT-13 signaling through the Type II receptor.

Inflammation 1s an important component mn the pathogenesis of asthma, atopic dermatitis, and
CRSwNP. Multiple cell types that express IL-4Ra (e.g., mast cells, eosinophils, macrophages,
lymphocytes, epithelial cells, goblet cells) and mflammatory mediators (e.g., histamine,
eicosanoids, leukotrienes, cytokines, chemokines) are mvolved in inflammation. Blocking IT-
4Ra with dupilumab inhibits IL-4 and IT-13 cytokine-induced inflammatory responses,
including the release of proinflammatory cytokines, chemokines, nitric oxide, and IgE; however,
the mechamsm of dupilumab action in asthma has not been defimtively established.

12.2 Pharmacodynamics

Consistent with inlibition of IL-4 and IT-13 signaling, dupilumab treatment decreased certain
biomarkers. In asthma subjects, fractional exhaled nitric oxide (FeNO) and circulating
concentrations of eotaxin-3, total IgE, allergen specific IgE, TARC, and periostin were decreased
relative to placebo. These reductions in biomarkers were comparable for the 300 mg Q2W and
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200 mg Q2W regimens. These markers were near maximal suppression after 2 weeks of
treatment, except for IgE which declined more slowly. These effects were sustained throunghout
treatment. The median percent reduction from baseline m total IgE concentrations with
dupilumab treatments was 52% at Week 24 (AS Tnal 1) and 70% at Week 52 (AS Tnal 2). For
FeNO, the mean percent reduction from baseline at Week 2 was 35% and 24% mn AS Tnals 1
and 2 respectively, and in the overall safety population, the mean FeNO level decreased to 20

ppb.

12.3 Pharmacokinetics

The pharmacokinetics of dupilumab 1s similar in subjects with atopic dermatitis, asthma, and
CRSwNP.

Absorption

Following an mitial subcutaneous (SC) dose of 600 mg, 400 mg, or 300 mg, dupilumab reached
peak mean + SD concentrations (Cmax) of 70.1+24.1 meg/mL., 41.8+12.4 meg/mL, or 30.5+£9.39
mecg/ml respectively, by approximately 1 week post dose. Steady-state concentrations were
achieved by Week 16 following the adnunistration of 600 mg starting dose and 300 mg dose
erther weekly (twice the recommended dosing frequency) or Q2W, or 400 mg starting dose and
200 mg dose Q2W, or 300 mg Q2W without a loading dose. Across climical trials, the mean +
SD steady-state trough concentrations ranged from 60.3+35.1 meg/mL to 80.2+35.3 meg/mL for
300 mg admumistered Q2W, from 1734759 meg/ml. to 193+77.0 meg/mL for 300 mg
admimstered weekly, and from 29.2+18.7 to 36.5+22.2 mg/L for 200 mg admimistered Q2W.

The bioavailability of dupilumab following a SC dose 15 similar between AD), asthma, and
CRSwNP patients, ranging between 61% and 64%.

Distribution

The estimated total volume of distribution was approximately 4.8+1.3 L.

Elimination

The metabolic pathway of dupilumab has not been characterized. As a human monoclonal IgG4
antibody, dupilumab 1s expected to be degraded into small peptides and amino acids via
catabolic pathways in the same manner as endogenous IgG. After the last steady-state dose of
300 mg Q2W, 300 mg QW, or 200 mg Q2W dupilumab, the median times to non-detectable
concentration (<78 ng/mL) are 10-12, 13, and 9 weeks, respectively.

Dose Linearity

Dupilumab exhibited nonlinear target-mediated pharmacokinetics with exposures mcreasing n a
greater than dose-proportional manner. The systemuc exposure increased by 30-fold when the

dose mcreased 8-fold following a single dose of dupilumab from 75 mg to 600 mg (1e., 0.25-
times to 2-times the recommended dose).

Weight
Dupilumab trough concentrations were lower i subjects with higher body weight.

Age
Based on population pharmacokinetic analysis, age did not affect dupilumab clearance.
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Immunogenicity
Development of antibodies to dupilumab was associated with lower serum dupilumab

concentrations. A few subjects who had high antibody titers also had no detectable serum
dupilumab concentrations.

Specific Populations
Geriatric Patients

In subjects who are 65 years and older, the mean + SD steady-state trough concentrations of
dupilumab were 69 4+31 4 meg/mL and 166623 meg/mL, respectively, for 300 mg
admimistered Q2W and weekly, and 39.7£21 7 meg/ml. for 200 mg administered QZW.

Pediatric Patients
Atopic Dermatitis

For adolescents 12 to 17 years of age with atopic dermatifis receiving every other week dosing
(Q2W) with either 200 mg (<60 kg) or 300 mg (=60 kg), the mean + SD steady-state trough
concentration of dupilumab was 54 5+27 0 meg/mlL..

Asthma

A total of 107 adolescents aged 12 to 17 years with asthma were enrolled in AS Tnal 2. The
mean + SD steady-state trough concentrations of dupilumab were 107+£51.6 meg/mL and
46.7+26 9 mecg/ml., respectively, for 300 mg or 200 mg admimstered Q2W.

Renal or Hepatic Impairment

No formal trial of the effect of hepatic or renal impairment on the pharmacokinetics of
dupilumab was conducted.
Drug Interaction Studies

An effect of dupilumab on the PK of co-administered medications is not expected. Based on the
population analysis, commonly co-administered medications had no effect on DUPIXENT
pharmacokinetics in patients with moderate-to-severe asthma

Cytochrome P450 Substrates

The effects of dupilumab on the pharmacokinetics of midazolam (metabolized by CYP3A4),
warfarin (metabolized by CYP2C9), omeprazole (metabolized by CYP2C19), metoprolol
(metabolized by CYP2D6), and caffeine (metabolized by CYP1A?2) were evaluated m a study
with 12-13 evaluable subjects with atopic dermatitis (a SC loading dose of 600 mg followed by
300 mg SC weekly for six weeks). No climcally significant changes in AUC were observed. The
largest effect was observed for metoprolol (CYP2D6) with an mncrease m AUC of 29%.

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility

Amimal studies have not been conducted to evaluate the carcinogenic or mutagenic potential of
dupilumab.
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No effects on fertility parameters such as reproductive organs, menstrual cycle length, or sperm
analysis were observed mn sexually mature mice that were subcutaneously admimistered a
homologous antibody against IL-4Ra at doses up to 200 mg/kg/week.

14 CLINICAL STUDIES

14.1 Atopic Dermatitis

Adults with Atopic Dermatitis

Three randomuzed, double-blind, placebo-controlled trials (Tnals 1, 2, and 3; NCT02277743,
02277769, and 02260986 respectively) enrolled a total of 2119 subjects 18 years of age and older
with moderate-to-severe atopic dermatifis (AD) not adequately controlled by topical
medication(s). Disease severity was defined by an Investigator’s Global Assessment (IGA) score
>3 1n the overall assessment of AD lesions on a severity scale of 0 to 4, an Eczema Area and
Seventy Index (EASI) score =16 on a scale of 0 to 72, and a mumimum body surface area
mvolvement of >10%. At baseline, 59% of subjects were male, 67% were whate, 52% of subjects
had a baseline IGA score of 3 (moderate AD), and 48% of subjects had a baseline IGA of

4 (severe AD). The baseline mean EASI score was 33 and the baseline weekly averaged Peak
Pruritus Numeric Rating Scale (NRS) was 7 on a scale of 0-10.

In all three trials, subjects in the DUPIXENT group received subcutaneous mnjections of
DUPIXENT 600 mg at Week 0, followed by 300 mg every other week (Q2W). In the
monotherapy trials (Trals 1 and 2), subjects recerved DUPIXENT or placebo for 16 weeks.

In the concomutant therapy trial (Tral 3), subjects received DUPIXENT or placebo with
concomutant topical corticosteroids (TCS) and as needed topical calcmeurin inhibitors for
problem areas only, such as the face, neck, intertriginous and genital areas for 52 weeks.

All three trials assessed the primary endpoint, the change from baseline to Week 16 in the
proportion of subjects with an IGA 0 (clear) or 1 (almost clear) and at least a 2-point
improvement. Other endpoints mncluded the proportion of subjects with EASI-75 (improvement
of at least 75% 1n EASI score from baseline), and reduction in itch as defined by at least a 4-
pomt improvement in the Peak Pruritus NES from baseline to Week 16.

Clinical Response at Week 16 (Trials 1. 2. and 3)

The results of the DUPIXENT monotherapy trials (Tnals 1 and 2) and the DUPIXENT with
concomitant TCS trial (Trial 3) are presented in Table 5.
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Table 5: Efficacy Results of DUPIXENT With or Without Concomitant TCS at Week

16 (FAS)
Trial 1 Trial 2 Trial 3
DUPIXENT | Placebo | DUPIXENT | Placebo | DUPIXENT | Placebo
300 mg Q2W 300 mg 300 mg Q2w | +TCS
QW +TCS
Number of subjects
randomized (FAS)® 224 224 233 236 106 315
IGA 0 or 1°* 38% 10% 36% 9% 39% 12%
EASL-T5¢ 51% 15% 44% 12% 69% 23%
EASI-O0¢ 36% 8% 30% 7% 40% 11%
Number of subjects with 200
baseline Peak Pruritus 213 212 225 21 102
NRS score =4
Peak Pruntus NRS
(=4-point improvement)*
41% 12% 36% 10% 59% 20%

* Full Analysis Set (FAS) includes all subjects randomized.

® Responder was defined as a subject with an IGA 0 or 1 (“clear” or “almost clear™) and a reduction of =2 points on
a 0-4 IGA scale.

¢ Subjects who received rescue treatment or with missing data were considered as non-responders.

Figure 1: Proportion of Subjects with >4-point Improvement on the Peak Pruritus
NRS in Trial 1° and Trial 2* Studies (FAS)®
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3In the primary analyses of the efficacy endpoints, subjects who received rescue treatment or with missing data were
considered non-responders.
® Full Analysis Set (FAS) includes all subjects randomized.
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In Tnal 3, of the 421 subjects, 353 had been on study for 52 weeks at the time of data analysis.
Of these 353 subjects, responders at Week 52 represent a mixture of subjects who maintained
therr efficacy from Week 16 (e.g., 53% of DUPIXENT IGA 0 or 1 responders at Week 16
remamed responders at Week 52) and subjects who were non-responders at Week 16 who later
responded to treatment (e.g_, 24% of DUPIXENT IGA 0 or 1 non-responders at Week 16 became
responders at Week 52). Results of supportive analyses of the 353 subjects in the DUPIXENT
with conconutant TCS trial (Tnal 3) are presented in Table 6.

Table 6: Efficacy Results (IGA 0 or 1) of DUPIXENT with Concomitant TCS at Week
16 and 52
DUPIXENT Placebo + TCS
300 mg Q2W + TCS
Number of Subjects? 80 264
Responder™ at Week 16 and 52 22% 7%
Responder at Week 16 but Non-responder at Week 52 20% T%
Non-responder at Week 16 and Responder at Week 52 13% 6%
Non-responder at Week 16 and 52 44% B0%
Overall Responder® Rate at Week 52 36% 13%

*In Trial 3, of the 421 randomized and treated subjects, 68 subjects (16%) had not been on study for 52 weeks at the
fime of data analysis.

® Responder was defined as a subject with an IGA 0 or 1 (“clear” or “almost clear”) and a reduction of =2 points on a
0-4 IGA scale.

¢ Subjects who received rescue treatment or with missing data were considered as non-responders.

Treatment effects in subgroups (weight, age, gender, race, and prior treatment, including
immunosuppressants) in Trials 1, 2, and 3 were generally consistent with the results in the
overall study population.

In Tnals 1, 2, and 3, a third randonuzed treatment arm of DUPIXENT 300 mg QW did not
demonstrate additional treatment benefit over DUPIXENT 300 mg Q2W.

Subjects 1n Trials 1 and 2 who had an IGA 0 or 1 with a reduction of >2 points were re-
randomized into Trial 5. Trial 5 evaluated multiple DUPIXENT monotherapy dose regimens for
maintaiming treatment response. The study included subjects randonuzed to continue with
DUPIXENT 300 mg Q2W (62 subjects) or switch to placebo (31 subjects) for 36 weeks. IGA 0
or 1 responses at Week 36 were as follows: 33 (53%) 1 the Q2W group and 3 (10%) in the
placebo group.

Adolescents with Atopic Dermatitis

The efficacy and safety of DUPIXENT monotherapy in adolescent subjects was evaluated 1n a
multicenter, randomized, double-blind, placebo-controlled trial (Tnal 6; NCT03054428) m 251
adolescent subjects 12 to 17 years of age, with moderate-to-severe AD defined by an IGA score
>3 (scale of 0 to 4), an EASI score >16 (scale of 0 to 72), and a minimum BSA imnvolvement of
>10%. Ehgible subjects enrolled mnto tlus trial had previous inadequate response to topical
medication.
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Subjects 1n the DUPIXENT group with baseline weight of <60 kg received an mitial dose of 400
mg at Week 0, followed by 200 mg Q2W for 16 weeks. Subjects with baseline weight of =60 kg
recerved an 1mtial dose of 600 mg at Week 0, followed by 300 mg Q2W for 16 weeks. Subjects
were permutted to recerve rescue treatment at the discretion of the investigator. Subjects who
received rescue freatment were considered non-responders.

In Tnal 6, the mean age was 145 years, the median weight was 59 4 kg, 41% of subjects were
female, 63% were White, 15% were Asian, and 12% were Black. At baseline 46% of subjects
had an IGA score of 3 (moderate AD), 54% had an IGA score of 4 (severe AD), the mean BSA
mvolvement was 57%, and 42% had received prior systemic immunosuppressants. Also, at
baseline the mean EASI score was 36, and the weekly averaged Peak Pruritus NRS was 8 on a
scale of 0-10. Overall, 92% of subjects had at least one co-morbid allergic condition; 66% had
allergic rhinitis, 54% had asthma, and 61% had food allergies.

The primary endpoint was the proportion of subjects with an IGA 0 (clear) or 1 (almost clear)
and at least a 2-point improvement from baseline to Week 16. Other evaluated outcomes
included the proportion of subjects with EASI-75 or EASI-90 (improvement of at least 75% or
90% in EASI from baseline, respectively), and reduction i itch as measured by the Peak Pruritus
NRS (>4-point improvement).

The efficacy results at Week 16 for Trial 6 are presented mn Table 7.
Table 7: Efficacy Results of DUPIXENT in Trial 6 at Week 16 (FAS)*

DUPIXENT? Placebo
200 mg (<60 ke) or 300 mg (>60 ke) Q2W | N=85*
N=§2*
IGA 0 or 1° 24% 2%
EASI-75¢ 42% 8%
EASI0(¢ 23% 2%
Peak Pruritus NRS (>4-point improvement)t 37% 5%

* Full Analysis Set (FAS) includes all subjects randomized.

® Responder was defined as a subject with an IGA 0 or 1 (“clear” or “almost clear™) and a reduction of =2 points on
a 04 IGA scale.

¢ Subjects who received rescue treatment or with missing data were considered as non-responders (59% and 21% in
the placebo and DUPTXENT arms, respectively).

4 At Week 0, subjects received 400 mg (baseline weight <60 kg) or 600 mg (baseline weight =60 kg) of
DUPLKENT.

A greater proportion of subjects randomized to DUPIXENT achieved an improvement in the
Peak Pruritus NRS compared to placebo (defined as >4-point improvement at Week 4). See

Figure 2.
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Figure 2: Proportion of Adolescent Subjects with =4-point Improvement on the Peak
Pruritus NRS in Trial 6* (FAS)®
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 In the primary analyses of the efficacy endpoints, subjects who received rescue treatment or with missing data
were considered non-responders.
® Full Analysis Set (FAS) includes all subjects randomized.

14.2 Asthma

The asthma development program included three randomuzed, double-blind, placebo-controlled,
parallel-group, multi-center trials (AS Trals 1, 2, and 3) of 24 to 52 weeks in treatment duration
which enrolled a total of 2888 subjects (12 years of age and older). Subjects enrolled 1n AS
Tnals 1 and 2 were required to have a history of 1 or more asthma exacerbations that required
treatment with systemic corticosteroids or emergency department visit or hospitalization for the
treatment of asthma in the year prior to trial entry. Subjects enrolled in AS Trial 3 required
dependence on daily oral corticosteroids in addition to regular use of high-dose mnhaled
corticosteroids plus an additional controller(s). In all 3 trials, subjects were enrolled without
requiring a minimum baseline blood eosinophil count. In AS Trials 2 and 3 subjects with
screening blood eosinophil level of >1500 cells/mcL (<1.3%) were excluded. DUPIXENT was
admimstered as add-on to background asthma treatment. Subjects continued background asthma

therapy throughout the duration of the studies, except in AS Trial 3 1n which OCS dose was
tapered as described below.

ASTnall

AS Tnal 1 was a 24-week dose-ranging study which included 776 subjects (18 years of age and
older). DUPIXENT compared with placebo was evaluated in adult subjects with moderate-to-
severe asthma on a medium or high-dose inhaled corticosteroid and a long acting beta agonist.
Subjects were randomized to receive either 200 mg (N=150) or 300 mg (N=157) DUPIXENT
every other week (Q2W) or 200 mg (N=154) or 300 mg (N=157) DUPIXENT every 4 weeks
followmg an imtial dose of 400 mg, 600 mg or placebo (IN=158), respectively. The primary
endpoint was mean change from baseline to Week 12 in FEV) (L) in subjects with baseline blood
epsmophils =300 cells/meL.. Other endpoimnts included percent change from baseline m FEV) and
annualized rate of severe asthma exacerbation events during the 24-week placebo controlled
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treatment period. Results were evaluated in the overall population and subgroups based on
baseline blood eosmophil count (=300 cells/mcl. and <300 cells/mcL.). Additional secondary
endpoints included responder rates in the patient reported Asthma Control Questionnaire (ACQ-
5) and Asthma Quahty of Life Questionnaire, Standardized Version (AQLQ(S)) scores.

AS Trial 2

AS Trnal 2 was a 52-week study whach included 1902 subjects (12 years of age and older).
DUPIXENT compared with placebo was evaluated in 107 adolescent and 1795 adult subjects
with moderate-to-severe asthma on a medium or high-dose mnhaled corticosteroid (ICS) and a
minimum of one and up to two additional controller medications. Subjects were randonuzed to
receive etther 200 mg (N=631) or 300 mg (N=633) DUPIXENT Q2W (or matching placebo for
erther 200 mg [N=317] or 300 mg [N=321] Q2W) following an 1mtial dose of 400 mg, 600 mg
or placebo respectively. The primary endpoints were the annualized rate of severe exacerbation
events during the 52-week placebo controlled period and change from baseline in pre-
bronchodilator FEV1 at Week 12 1n the overall population (unrestricted by muminmm baseline
blood eosmnophils count). Additional secondary endpoints included annualized severe
exacerbation rates and FEV) i patients with different baseline levels of blood eosinophils as
well as responder rates in the ACQ-5 and AQLQ(S) scores.

AS Tnal 3

AS Tnal 3 was a 24-week oral corticosteroid-reduction study in 210 subjects with asthma who
required daily oral corticosteroids m addition to regular use of high dose mhaled corticosteroids
plus an additional controller. After optimizing the OCS dose during the screening period,
subjects recerved 300 mg DUPIXENT (N=103) or placebo (N=107) once Q2W for 24 weeks
followmg an imtial dose of 600 mg or placebo. Subjects continued to receive their existing
asthma medicine during the study; however their OCS dose was reduced every 4 weeks during
the OCS reduction phase (Week 4-20), as long as asthma control was maintained. The pnmary
endpoint was the percent reduction of oral corticosteroid dose at Weeks 20 to 24 compared with
the baseline dose, while maimntaining asthma control in the overall population (unrestricted by
mimmum baseline blood eosmophils count). Additional secondary endpomnts included the
annualized rate of severe exacerbation events during treatment period and responder rate m the
ACQ-5 and AQLQ(S) scores.

The demographics and baseline characteristics of these 3 trials are provided in Table 8 below.
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Table 8: Demographics and Baseline Characteristics of Asthma Trials

Parameter Trial 1 Trial 2 Trial 3
(IN=776) (IN=19202) (IN=210)
Mean age (vears) (SD) 49(13) 48 (15) 51(13)
% Female 63 63 61
% White 78 83 94
Duration of Asthma (vears), mean (= SD) 22 (15) 21 (15) 20 (14
Never smoked (%a) 77 81 81
Mean exacerbations in previous year (= SD) 2.2 (2.1) 21(2.2) 2.1(2.2)
High dose ICS use (%2) 50 52 80
Pre-dose FEV) (L) at baseline (= SD) 1.84 (0.54) 1.78 (0.60) 1.58 (0.57)
Mean percent predicted FEV) at baseline (%) 61 (11) 58(14) 52(15)
(= 5D)
% Reversibility (= SD) 27 (13) 20 (22) 19 (23)
Atopic Medical History % Overall 73 78 72
(AD %, NP %, AR %1) (8.11,62) (10, 13. 69) (8. 21, 56)
Mean FeNO ppb (= SD) 39 (35) 35(33) 38 (31)
Mean total IrE IU/mL (= 5D) 435 (754) 432 (747) 431 (776)
Mean baseline blood Eosinophil count 350 (430) 360 (370) 350 (310)
(= SD) cellsmcL.

ICS = inhaled corticosteroid; FEV) = Forced expiratory volume in 1 second; AD = atopic dermatitis; NP = nasal
polyposis; AR = allergic rhinitis; FeNO = fraction of exhaled nitric oxide

Exacerbations

AS Tnals 1 and 2 evaluated the frequency of severe asthma exacerbations defined as
deterioration of asthma requiring the use of systenuc corticosteroids for at least 3 days or
hospitalization or emergency room visit due to asthma that required systemic corticosteroids. In
the primary analysis population (subjects with baseline blood eosinophil count of =300 cells/mecl.
mn AS Trnal 1 and the overall population in AS Trnal 2), subjects recerving either DUPIXENT
200 mg or 300 mg Q2W had sigmficant reductions in the rate of asthma exacerbations compared
to placebo. In the overall population in AS Tnal 2, the rate of severe exacerbations was 0.46 and
0.52 for DUPIXENT 200 mg Q2W and 300 mg Q2W, respectively, compared to matched
placebo rates of 0.87 and 0.97. The rate ratio of severe exacerbations compared to placebo was
0.52 (95% CI: 0.41, 0.66) and 0.54 (95% CI: 0.43, 0.68) for DUPIXENT 200 mg Q2W and 300
mg Q2W, respectively. Results in subjects with baseline blood eosmnophil counts =300 cells/mcL
m AS Trials 1 and 2 are shown in Table 9.

Response rates by baseline blood eosinophils for AS Trial 2 are shown in Figure 3. Pre-specified
subgroup analyses of AS Tnals 1 and 2 demonstrated that there were greater reductions in severe
exacerbations in subjects with higher baseline blood eosinophul levels. In AS Tral 2, reductions
mn exacerbations were significant in the subgroup of subjects with baseline blood eosmnophils
=150 cells/mcL. In subjects with baseline blood eosmnophil count <150 cells/mcL, simular severe
exacerbation rates were observed between DUPIXENT and placebo.
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In AS Tnal 2, the estimated rate ratio of exacerbations leading to hospitalizations and/or
emergency room visits versus placebo was 0.53 (95% CI: 0.28, 1.03) and 0.74 (95% CI: 0.32,
1.70) with DUPIXENT 200 mg or 300 mg Q2W, respectively.

Table 9: Rate of Severe Exacerbations in AS Trials 1 and 2
Trial Treatment Baseline Blood EOS =300 cells/mcL
(primary analysis population, Trial 1)
N Rate Rate Ratio (95% CT)
(95% CT)
ASTral 1 DUPIXENT 65 0.30 020
200 mg Q2W {0.13, 0.68) {0.11,0.76)
DUPIXENT o4 020 0.19
300 me Q2W {0.08. 0.52) {0.07.0.56)
Placebo 68 1.04
{0.57. 1.90)
AS Trial 2 DUPIXENT 264 0.37 034
200 mg Q2W (0,29, 0.48) {0.24, 0.48)
Placebo 148 1.08
{0.85.1.38)
DUPIXENT 297 040 033
300 mg Q2W {0.32,0.51) {0.23,045)
Placebo 142 124
{0.97.157

Figure 3: Relative Risk in Annualized Event Rate of Severe Exacerbations across
Baseline Blood Eosinophil Count (cells/mcL) in AS Trial 2
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The time to first exacerbation was longer for the subjects recerving DUPIXENT comypared to
placebo 1 AS Tral 2 (Figure 4).
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Figure 4: Kaplan Meier Incidence Curve for Time to First Severe Exacerbation in
Subjects with Baseline Blood Eosinophils 2300 cells/mcL (AS Trial 2)*
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* At the time of the database lock, not all patients had completed Week 52

Lung Function

Sigmficant mcreases in pre-bronchodilator FEV1 were observed at Week 12 for AS Trials 1 and
2 1n the primary analysis populations (subjects with baseline blood eosinophil count of =300
cells/mcL in AS Tnal 1 and the overall population in AS Trial 2). In the overall population in AS
Tnal 2, the FEV1 LS mean change from baseline was 0.32 L (21%) and 0.34 L (23%) for
DUPIXENT 200 mg Q2W and 300 mg Q2W, respectively, compared to matched placebo means
0f 0.18 L. (12%) and 0.21 L (14%). The mean treatment difference versus placebo was 0.14 L
(95% CI: 0.08, 0.19) and 0.13 L (95% CI: 0.08, 0.18) for DUPIXENT 200 mg Q2W and 300 mg
Q2W, respectively. Results in subjects with baseline blood eosinophil counts >300 cells/mcL n
AS Tnals 1 and 2 are shown 1n Table 10.

Improvements mn FEV1 by baseline blood eosinophils for AS Tnal 2 are shown mn Figure 5.
Subgroup analysis of AS Tnals 1 and 2 demonstrated greater improvement m subjects with
higher baseline blood eosmophils.
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Table 10: Mean Change from Baseline and vs Placebo in Pre-Bronchodilator FEV) at
Week 12 in AS Trials 1 and 2

Trial Treatment Baseline Blood EOS =300 cells/mcL
(primary analvsis population, Trial 1)
N LS Mean Change LS Mean
from baseline Difference vs. placebo
L (%) {95% CT)

ASTrial 1 | DUPIXENT 65 043(25.9) 0.26
200 mg Q2W (011, 0.40)
DUPIXENT 64 039(25.8) 021
300 mg Q2W {0.06.0.36)
Placebo 68 018 (10.2)

ASTrial 2 | DUPIXENT 264 043 (29.0) 021
200 mg Q2W {0.13.0.29)
Placebo 148 0.21(15.6)
DUPIXENT 277 0.47(32.5) 0.24
300 mg Q2W (0.16,0.32)
Placebo 142 0.22 (144

Figure 5: LS Mean Difference in Change from Baseline vs Placebo to Week 12 in Pre-
Bronchodilator FEV1 across Baseline Blood Eosinophil Counts (cells/mcL) in

AS Trial 2
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Mean changes in FEV1 over time 1n AS Tnial 2 are shown 1n Figure 6.
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Figure 6: Mean Change from Baseline in Pre-Bronchodilator FEV1 (L) Over Time in
Subjects with Baseline Blood Eosinophils 2300 cells/mcL (AS Trial 2)
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Additional Secondary Endpoints

ACQ-5 and AQLQ(S) were assessed m AS Tnal 2 at 52 weeks. The responder rate was defined
as an improvement in score of 0.5 or more (scale range 0-6 for ACQ-5 and 1-7 for AQLQ(S)).

e The ACQ-5 responder rate for DUPIXENT 200 mg and 300 mg Q2W 1in the overall
population was 69% vs 62% placebo (odds ratio 1.37; 95% CI: 1.01, 1.86) and 69% vs
63% placebo (odds ratio 1.28; 95% CI: 0.94, 1.73), respectively; and the AQLQ(S)
responder rates were 62% vs 54% placebo (odds ratio 1.61; 95% CI: 1.17, 2.21) and 62%
vs 57% placebo (odds ratio 1.33; 95% CI: 0.98, 1.81), respectively.

e The ACQ-5 responder rate for DUPIXENT 200 mg and 300 mg Q2W 1n subjects with
baseline blood eosmophils =300 cells/mel. was 75% vs 67% placebo (odds ratio: 1.46;
95% CI: 0.90, 2.35) and 71% vs 64% placebo (odds ratio: 1.39; 95% CT: 0.88, 2.19),
respectively; and the AQLQ(S) responder rates were 71% vs 55% placebo (odds ratio:
2.02; 95% CI: 1.24, 3.32) and 65% vs 55% placebo (odds ratio: 1.79; 95% CI: 1.13,
2.85), respectively.

Oral Corticosteroid Reduction (AS Trial 3)

AS Tnal 3 evaluated the effect of DUPIXENT on reducing the use of maintenance oral
corticosteroids. The basehne mean oral corticosteroid dose was 12 mg in the placebo group and
11 mg m the group recerving DUPIXENT. The primary endpoint was the percent reduction from
baseline of the final oral corticosteroid dose at Week 24 while maintaining asthma control.
Compared with placebo, subjects recerving DUPIXENT achieved greater reductions in daily
maintenance oral corticosteroid dose, while mamtaiming asthma control. The mean percent
reduction in daily OCS dose from baseline was 70% (median 100%) 1n subjects receiving
DUPIXENT (95% CI: 60%, 80%) compared to 42% (median 50%) in subjects receiving placebo
(95% CI: 33%, 51%). Reductions of 50% or lugher in the OCS dose were observed i 82 (80%)
subjects recerving DUPIXENT compared to 57 (53%) in those receiving placebo. The proportion
of subjects with a mean final dose less than 5 mg at Weeks 24 was 72% for DUPIXENT and
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37% for placebo (odds ratio 4.48 95% CI: 2.39, 8.39). A total of 54 (52%) subjects receiving
DUPLXENT versus 31 (29%) subjects in the placebo group had a 100% reduction in their OCS
dose.

In this 24-week trial, asthma exacerbations (defined as a temporary increase 1n oral corticosteroid
dose for at least 3 days) were lower in subjects recerving DUPIXENT compared with those
recerving placebo (annualized rate 0.65 and 1.60 for the DUPIXENT and placebo group,
respectively; rate ratio 0.41 [95% CI 0.26, 0.63]) and improvement mn pre-bronchodilator FEV1
from baseline to Week 24 was greater in subjects recerving DUPIXENT compared with those
recerving placebo (LS mean difference for DUPIXENT versus placebo of 0.22 L. [95% CI: 0.09
to 0.34 L]). Effects on lung function and on oral steroid and exacerbation reduction were simular
wrrespective of baseline blood eosinophil levels. The ACQ-5 and AQLQ(S) were also assessed 1n
AS Tnal 3 and showed improvements similar to those in AS Tnal 2.

14.3 Chronic Rhinosinusitis with Nasal Polyposis

The chronic rhinosmusitis with nasal polyposis (CRSwWNP) development program included two
randomized, double-blind, parallel-group, multicenter, placebo-controlled studies (CSNP Tmnal 1
and CSNP Tnal 2) n 724 subjects aged 18 years and older on background intranasal
corticosteroids (INCS). These studies included subjects with CRSwNP despite prior sino-nasal
surgery or treatment with, or who were meligible to receive or were intolerant to, systemic
corticosteroids in the past 2 years. Patients with chronic rhinosmnusitis without nasal polyposis
were not included in these trials. Rescue with systenuc corticosteroids or surgery was allowed
during the studies at the mvestigator’s discretion. In CSNP Tral 1, a total of 276 subjects were
randomized to receive either 300 mg DUPIXENT (N=143) or placebo (N=133) every other week
for 24 weeks. In CSNP Tnal 2, 448 subjects were randomized to recerve either 300 mg
DUPIXENT (N=150) every other week for 52 weeks, 300 mg DUPIXENT (N=145) every other
week until week 24 followed by 300 mg DUPIXENT every 4 weeks until week 52, or placebo
(N=153). All subjects had evidence of sinus opacification on the Lund Mackay (LMEK) sinus CT
scan and 73% to 90% of subjects had opacification of all sinuses. Subjects were stratified based
on their histories of prior surgery and co-morbid asthma/nonsteroidal anti-inflammatory drg
exacerbated respiratory disease (NSAID-ERD). A tfotal of 63% of subjects reported previous
sinus surgery, with a mean number of 2.0 prior surgeries, 74% used systemic corticosteroids in
the previous 2 years with a mean number of 1.6 systemic corficosteroid courses in the previous 2
years, 59% had co-morbid asthma, and 28% had NSAID-ERD.

The co-primary efficacy endpomts were change from baseline to Week 24 in bilateral
endoscopic nasal polyps score (NPS; 0-8 scale) as graded by central blinded readers, and change
from baseline to Week 24 in nasal congestion/obstruction score averaged over 28 days (NC; 0-3
scale), as determuned by subjects using a daily diary. For NPS, polyps on each side of the nose
were graded on a categorical scale (0=no polyps; 1=small polyps in the middle meatus not
reaching below the mferior border of the nmuddle turbinate; 2=polyps reaching below the lower
border of the middle turbinate; 3=large polyps reaching the lower border of the inferior turbinate
or polyps medial to the middle turbinate; 4=large polyps causing complete obstruction of the
inferior nasal cavity). The total score was the sum of the nght and left scores. Nasal congestion
was rated daily by the subjects on a 0 to 3 categorical severity scale (0=no symptoms; 1=puld
symptoms; 2=moderate symptoms; 3=severe symptoms).
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In both studies, key secondary end-points at Week 24 mcluded change from baseline in: LMK
simus CT scan score, daily loss of smell, and 22-1tem smo-nasal outcome test (SNOT-22). The
LMK sinus CT scan score evaluated the opacification of each sinus using a 0 to 2 scale
(O=normal; 1=partial opacification; 2=total opacification) denving a maxinmm score of 12 per
side and a total maximum score of 24 (higher scores indicate more opacification). Loss of smell
was scored reflectively by the patient every morming on a 0-3 scale (0=no symptoms, 1=muild
symptoms, 2=moderate symptoms, 3=severe symptoms). SNOT-22 mcludes 22 items assessing
symptoms and symptom impact associated with CRSwWINP with each item scored from 0 (no
problem) to 5 (problem as bad as 1t can be) with a global score ranging from 0 to 110. SNOT-22
had a 2 week recall period. In the pooled efficacy results, the reduction in the proportion of
subjects rescued with systemic corticosteroids and/or sino-nasal surgery (up to Week 52) were

evaluated.

The demographics and baseline characteristics of these 2 trials are provided in Table 11 below.

Table 11: Demographics and Baseline Characteristics of CRSwNP Trials
Parameter CSNP CSNP
Trial 1 Trial 2
(N=276) (N=448)
Mean age (years) (SD) 50 (13) 52(12)
% Male 57 62
Mean CRSwNP duration (years) (SD) 11(9) 11 (10)
Patients with = 1 prior surgery (%a) 72 58
Patients with systemic corticosteroid use in the previous 2 years (%a) 65 80
Mean Bilateral endoscopic NPS? (SD), range 0-8 58(1.3) 6.1(1.2)
Mean Nasal congestion (NC) score® (SD), range 0-3 2.4(0.6) 24(0.6)
Mean LMK sinus CT total score® (SD), range 0-24 19 (44) 18(38)
Mean loss of smell score® (AM), (SD) range 0-3 2.7 (0.5) 28(05)
Mean SNOT-22 total score® (SD), range 0-110 494(202) 519 (209)
Mean blood eosinophils (cells/meL) (SD) 440 (330) 430 (350)
Mean total IgE IU/mL (SD) 212 (276) 240 (342)
Atopic Medical History 75% 82%
% Overall
Asthma (%) 58 60
NSAID-ERD (%) 30 27

*Higher scores indicate greater disease severity

SD = standard deviation; AM = moming; NPS = nasal polyps score; SNOT-22 = 22-item sino-nasal outcome test;
NSAID-ERD = asthma/nonsteroidal anti-inflammatory drug exacerbated respiratory disease

Clinical Response (CSNP Tnal 1 and CSNP Tnal 2)
The results for primary endpoints in CRSwWNP studies are presented in Table 12
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Table 12: Results of the Primary Endpoints in CRSwWNP Trials
CSNP Trial 1 CSNP Trial 2
Placebo DUPIXENT LS mean Placebo DUPIXENT LS mean
{n=133) 300 mg Q2W difference vs. {n=153) 300 mg Q2W difference vs.
(n=143) Placebo (n=295) Placebo
(95% CT) (95% CT)
Primary Endpoints at Week 24
Scores |Baseline| LS | Baseline LS Baseline LS Baseli LS
mean | mean | mean mean mean | D€an mean
change change change change
-2.06 -1.80
NPS 5.86 0.17 5.64 -1.89 (-2.43,-1.60) 5.96 0.10 6.18 -1.71 (-2.10.-151)
-0.89 -0.87
NC 245 -0.45 2.26 -1.34 (-1.07. -0.71) 2.38 -0.38 246 -1.25 (-1.03.-0.71)

A reduction in score indicates improvement.
NPS = nasal polyps score; NC = nasal congestion/obstruction

Statistically sigmficant efficacy was observed in CSNP Tnal 2 with regard to improvement in

bilateral endoscopic NPS score at week 24 and week 52 (see Figure 7).

Figure 7:

LS Mean Change +:
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Simular results were seen in CSNP Tnal 1 at Week 24. In the post-treatment period when
subjects were off DUPIXENT, the treatment effect dumimished over time (see Figure 8).
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Figure 8: LS Mean Change from Baseline in Bilateral Nasal Polyps Score (NPS) up to
Week 48 in CSNP Trial 1 - ITT Population
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At Week 52, the LS mean difference for nasal congestion in the DUPIXENT group versus
placebo was -0.98 (95% CI-1.17, -0.79). In both studies, significant improvements in nasal
congestion were observed as early as the first assessment at Week 4. The LS mean difference for
nasal congestion at Week 4 in the DUPIXENT group versus placebo was -0.41 (95% CI: -0.52,
-0.30) in CSNP Trial 1 and -0.37 (95% CI: -0.46, -0.27) in CSNP Trial 2.

A significant decrease in the LME simus CT scan score was observed. The LS mean difference
for LMK sinus CT scan score at Week 24 in the DUPIXENT group versus placebo was -7.44
(95% CT- -8 35, -6.53) in CSNP Trial 1 and -5.13 (95% CI- -5.80, -4 46) in CSNP Trial 2. At
Week 52, in CSNP Tnal 2 the LS mean difference for LMK sinus CT scan score in the
DUPIXENT group versus placebo was -6.94 (95% CI: -7.87,-6.01).

Dupilumab significantly improved the loss of smell compared to placebo. The LS mean
difference for loss of smell at Week 24 in the DUPIXENT group versus placebo was -1.12 (95%
CI: -1.31,-0.93) in CSNP Trial 1 and -0.98 (95% CI- -1.15, -0.81) in CSNP Tnal 2. At Week 52
the LS mean difference for loss of smell in the DUPIXENT group versus placebo was -1.10
(95% CI -1.31, -0.89). In both studies, significant improvements in daily loss of smell severity
were observed as early as the first assessment at Week 4.

Dupilumab significantly decreased sino-nasal symptoms as measured by SNOT-22 compared to
placebo. The LS mean difference for SNOT-22 at Week 24 in the DUPIXENT group versus
placebo was -21.12 (95% CI: -25.17, -17.06) n CSNP Tral 1 and -17.36 (95% CI: -20.87, -
13.85) in CSNP Trial 2. At Week 52, the LS mean difference in the DUPIXENT group versus
placebo was -20.96 (95% CI -25.03, -16.89).

In the pre-specified multiphicity-adjusted pooled analysis of two studies, treatment with
DUPIXENT resulted in sigmficant reduction of systemic corticosteroid use and need for
sino-nasal surgery versus placebo (HR of 0.24; 95% CI: 0.17, 0.35) (see Figure 9). The

»
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proportion of subjects who required systenuc corticosteroids was reduced by 74% (HR of 0.26;
95% CI: 0.18, 0.38). The total number of systemic corticosteroid courses per year was reduced

by 75% (RR of 0.25; 95% CI: 0.17, 0.37). The proportion of subjects who required surgery was
reduced by 83% (HR of 0.17; 95% CI: 0.07, 0.46).

Figure 9: Kaplan Meier Curve for Time to First Systemic Corticosteroid Use and/or
Sino-Nasal Surgery During Treatment Period - ITT population CSNP Trial 1

and CSNP Trial 2 Pooled
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The effects of DUPIXENT on the primary endpoints of NPS and nasal congestion and the key

secondary endpoint of LMK smus CT scan score were consistent in patients with prior surgery
and without prior surgery.

In subjects with co-morbid asthma, improvements in pre-bronchodilator FEV) were similar to

patients in the asthma program.

16 HOW SUPPLIED/STORAGE AND HANDLING

16.1 How Supplied

DUPIXENT (dupilumab) Injection 1s a clear to slightly opalescent, colorless to pale yellow
solution, supplied mn single-dose pre-filled syringes with needle shield. Each pre-filled syringe
with needle shield 1s designed to deliver erther 300 mg of DUPIXENT in 2 mL (NDC 0024-
5914-00) or 200 mg of DUPIXENT m 1.14 mL solution (NDC 0024-5918-00).

DUPIXENT 1s available in cartons contaiming 2 pre-filled syringes with needle shield.
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Pack Size 300 mg/2 ml. Pre-filled Syringe with 200 mg/1.14 m1. Pre-filled Syringe with
Needle Shield Needle Shield

Pack of 2 syninges | NDC 0024-5914-01 NDC 0024-5918-01

16.2 Storage and Handling
DUPIXENT 1s sterile and preservative-free. Discard any unused portion.
Store refrnigerated at 36°F to 46°F (2°C to 8°C) 1n the original carton to protect from light.

If necessary, pre-filled syringes may be kept at room temperature up to 77°F (25°C) for a
maximum of 14 days. Do not store above 77°F (25°C). After removal from the refrigerator,
DUPLXENT must be used within 14 days or discarded.

Do not expose the pre-filled syringe to heat or direct sunlight.
Do NOT freeze. Do NOT shake.

17 PATIENT COUNSELING INFORMATION

Advise the patient to read the FDA-approved patient labeling (Patient Information and
Instructions for Use).

Pregnancy Repgistry

There 1s a pregnancy exposure registry that momtors pregnancy outcomes in women exposed to
DUPIXENT duning pregnancy. Encourage participation in the registry. [see Use in Specific
Populations (8.1)].

Admimstration Instructions

Provide proper training to patients and/or caregivers on proper subcutaneous injection technique,
mcluding aseptic techmque, and the preparation and admmstration of DUPIXENT prior to use.
Advise patients to follow sharps disposal recommendations [see Instructions for Use].

Hypersensitivity

Advise patients to discontinue DUPIXENT and to seek immediate medical attention if they
experience any symptoms of systemic hypersensitivity reactions [see Warnings and Precautions
(5.1)].

Conjunctivitis and Keratifis

Advise patients to consult their healthcare provider if new onset or worsening eye symptoms
develop [see Warnings and Precautions (5.2)].

Eosinophilic Condifions

Advise patients to notify their healthcare provider if they present with climical features of
epsmophilic pneumonia or vasculitis consistent with eosinophilic granulomatosis with
polyangutis [see Warnings and Precautions (5.3)].

Not for Acute Asthma Symptoms or Deteriorating Disease
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Inform patients that DUPIXENT does not freat acute asthma symptoms or acute exacerbations.
Inform patients to seek medical advice 1f their asthma remains uncontrolled or worsens after
mnitiation of treatment with DUPIXENT [see Warnings and Precautions (5.4)].

Reduction in Corticosteroid Dosage

Inform patients to not discontinue systemic or mhaled corticosteroids except under the direct
supervision of a physician. Inform patients that reduction m corticosteroid dose may be
associated with systemic withdrawal symptoms and/or unmask conditions previously suppressed
by systemic corticosteroid therapy [see Warnings and Precautions (3.5)].

Patients with Co-morbid Asthma

Advise patients with atopic dermatitis or CRSWINP who have co-morbid asthma not to adjust or
stop their asthma treatment without talking to their physicians [see Warnings and Precautions

(3.0)].

REGENERON SANOFI| GENZYME g

Manufactured by:
Regeneron Pharmaceuticals, Inc.

Tarrytown, NY 10591
U.S. License No. 1760

Marketed by:

sanofi-aventis U.S. LLC (Bnidgewater, NJ 08807) and

Regeneron Pharmaceuticals, Inc. (Tarrytown, NY 10591)

DUPIXENT? is a registered trademark of Sanofi Biotechnology

© 2019 Regeneron Pharmaceuticals, Inc. / sanofi-aventis U.S. LLC. All rights reserved.
Revised: June 2019

Page 35 of 35



ANNEX I

SUMMARY OF PRODUCT CHARACTERISTICS



Y’[’his medicinal product is subject to additional monitoring. This will allow quick identification of
new safety information. Healthcare professionals are asked to report any suspected adverse reactions.
See section 4.8 for how to report adverse reactions.

1. NAME OF THE MEDICINAL PRODUCT

Dupixent 300 mg solution for imection in pre-filled syringe

2. QUALITATIVE AND QUANTITATIVE COMPOSITION

Dupilumab 300 mg solution for injection in pre-filled syrinpe

Each single-use pre-filled syringe contains 300 mg of dupilumab in 2 ml solution (150 mg/ml).
Dupilumab is a fully human monoclonal antibody against interleukin (IL)-4 receptor alpha that mnhibats
IL-4/TL-13 signalling, produced 1n Chinese Hamster Ovary (CHO) cells by recombinant DNA
technology.

For the full list of excipients. see section 6.1.

i PHARMACEUTICAL FORM
Solution for injection (1mjection)

Clear to slightly opalescent, colourless to pale yellow solution, which 1s free from wvisible particulates.

4. CLINICAL PARTICULARS
4.1 Therapeutic indications

Atopic Dermatitis

Dupixent 1s indicated for the treatment of moderate-to-severe atopic dermatitis in adults and
adolescents 12 years and older who are candidates for systemic therapy.

Asthma

Dupixent 1s indicated in adults and adolescents 12 years and older as add-on maintenance treatment for
severe asthma with type 2 mflammation charactenised by raised blood eosinophils and/or raised FeNO
(see section 5.1), who are inadequately controlled with high dose ICS plus another medicinal product
for maintenance treatment.

Chronic thinosinusitis with nasal polyposis (CRSwWNP)

Dupixent 1s indicated as an add-on therapy with intranasal corticosteroids for the treatment of adults
with severe CRSWNP for whom therapy with systemic corticosteroids and/or surgery do not provide
adequate disease control

4.2 Posology and method of administration

Treatment should be imtiated by healthcare professionals expenenced in the diagnosis and treatment of
conditions for which dupilumab is indicated (see section 4.1).
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Posolo

Atapic Dermatitis

Adults
The recommended dose of dupilumab for adult patients 1s an initial dose of 600 mg (two 300 mg
injections), followed by 300 mg given every other week administered as subcutaneous mjection.

Adolescents
The recommended dose of dupilumab for adolescent patients 12 to 17 years of age is specified in
Table 1.

Table 1: Dose of dupilumab for subcutaneous administration in adolescent patients 12 years to
17 years of age with atopic dermatitis

Body Weight of Initial Dose Subsequent Doses
Patient {every other week)
less than 60 kg 400 mg (two 200 mg injections) 200 mg
60 kg or more 600 mg (two 300 mg injections) 300 mg

Dupilumab can be used with or without topical corticosteroids. Topical calcineurin inhibitors may be
used, but should be reserved for problem areas only, such as the face, neck, intertriginous and genital
areas.

Consideration should be given to discontinuing treatment in patients who have shown no response
after 16 weeks of treatment for atopic dermatitis. Some patients with initial partial response may
subsequently improve with continued treatment beyond 16 weeks. If dupilumab treatment interruption
becomes necessary, patients can still be successfully re-treated.

Asthma

The recommended dose of dupilumab for adults and adolescents (12 years of age and older) 1s:

» For patients with severe asthma and who are on oral corticosteroids or for patients with severe
asthma and co-morbid moderate-to-severe atopic dermatitis or adults with co-morbid severe
chronic rhinosinusitis with nasal polyposis, an initial dose of 600 mg (two 300 mg injections),
followed by 300 mg every other week administered as subcutaneous mjection.

» For all other patients, an imitial dose of 400 mg (two 200 mg imjections), followed by 200 mg
every other week admimistered as subcutaneous injection.

Patients receiving concomitant oral corticosteroids may reduce their steroid dose once clinical
improvement with dupilumab has occurred (see section 5.1). Steroid reductions should be
accomplished gradually (see section 4.4).

Dupilumab is intended for long-term treatment. The need for continued therapy should be considered

at least on an annual basis as deternuned by physician assessment of the patient’s level of asthma
control.

Chronic rhinosinusitis with nasal pelvposis (CRSwNP)

The recommended dose of dupilumab for adult patients 1s an initial dose of 300 mg followed by
300 mg given every other week.

Dupilumab is intended for long-term treatment. Consideration should be given to discontinuing
treatment in patients who have shown no response after 24 weeks of treatment for CRSWNP. Some
patients with initial partial response may subsequently improve with continued treatment beyond 24
weeks.
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Missed dose

If a dose 15 missed, administer the dose as soon as possible. Thereafter, resume dosing at the regular
scheduled time.

Special populations

Elderly patients (= 65 years)
No dose adjustment 15 recommended for elderly patients (see section 5.2).

Renal impairment
No dose adjustment is needed in patients with mild or moderate renal impairment. Very limited data
are available in patients with severe renal impairment (see section 5.2).

Hepatic impairment
No data are available in patients with hepatic impairment (see section 5.2).

Body weight
No dose adjustment for body weight 1s recommended for patients with asthma 12 years of age and
older or 1n adults with atopic dermatitis or CRSwWNP (see section 5.2).

For patients 12 to 17 years of age with atopic dermatitis, the recommended every other week dose 1s
200 mg (= 60 kg) or 300 mg (= 60 kg).

Paediatric patients
The safety and efficacy of dupilumab in children with atopic dermatitis below the age of 12 years have
not been established (see section 5.2). No data are available.

The safety and efficacy of dupilumab in children with severe asthma below the age of 12 years have
not been established (see section 5.2). No data are available.

CRSwNP does not normally occur in children. The safety and efficacy in children with CRSwNP
below the age of 18 years have not been established (see section 5.2). No data are available.

Method of adnunistration
Subcutaneous use

Dupilumab i1s administered by subcutaneous injection into the thigh or abdomen, except for the 5 cm
around the navel If somebody else admimisters the imjection, the upper arm can also be used.

For the imtial 600 mg dose, two 300 mg injections should be administered consecutively in different
imjection sites.

It 15 recommended to rotate the injection site with each imection. Dupilumab should not be injected
into skin that 1s tender, damaged or has bruises or scars.

A patient may self-imject dupilumab or the patient's caregiver may administer dupilumab 1f their
healthcare professional determunes that this 1s appropriate. Proper tramning should be provided to
patients and/or caregivers on the preparation and administration of dupilumab prior to use according to
the Instructions for Use (IFU) section in the package leaflet.

4.3 Contraindications

Hypersensitivity to the active substance or to any of the excipients listed in section 6.1.
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4.4 Special warnings and precautions for use

Dupilumab should not be used to treat acute asthma symptoms or acute exacerbations. Dupilumab
should not be used to treat acute bronchospasm or status asthmaticus.

Systemic, topical, or inhaled corticosteroids should not be discontinued abruptly upon initiation of
therapy with dupilumab. Reductions in corticosteroid dose, if appropriate, should be gradual and
performed under the direct supervision of a physician. Reduction in corticosteroid dose may be
associated with systemic withdrawal symptoms and/or unmask conditions previously suppressed by
systemic corticosteroid therapy.

Biomarkers of type 2 inflammation may be suppressed by systemic corticosteroid use. This should be
taken into consideration to determine type 2 status in patients taking oral corticosteroids (see section
5.1).

Traceability

In order to improve the traceability of biological medicinal products, the name and the batch number
of the adnumistered product should be clearly recorded.

Hypersensitivity

If a systemic hypersensitivity reaction (immediate or delayed) occurs, administration of dupilumab
should be discontinued immediately and appropriate therapy immitiated. Very rare cases of serum
sickness/serum sickness-like reactions have been reported in the atopic dermatitis development
program following the administration of dupilumab. Anaphylactic reaction has been reported very
rarely in the asthma development program following the administration of dupilumab (section 4_8).

Eosimnophilic conditions

Cases of eosinophilic pneumonia and cases of vasculitis consistent with eosinophilic granulomatosis
with polyangiitis (EGPA) have been reported with dupilumab in adult patients who participated in the
asthma development program. Cases of vasculitis consistent with EGPA have been reported with
dupilumab and placebo in adult patients with co-morbid asthma in the CRSwNP development program
Physicians should be alert to vasculitic rash, worsening pulmonary symptoms, cardiac complications,
and/or neuropathy presenting in their patients with eosinophilia. Patients being treated for asthma may
present with serious systemic eosinophilia sometimes presenting with clinical features of eosmnophilic
pneumonia or vasculitis consistent with eosmophilic granulomatosis with polyangiitis, conditions
which are often treated with systemic corticosteroid therapy. These events usually, but not always,
may be associated with the reduction of oral corticosteroid therapy.

Helminth infection

Patients with known helminth infections were excluded from participation 1n chinical studies.
Dupilumab may influence the immune response against helminth infections by mhibiting IL-4/TL-13
signaling. Patients with pre-existing helminth infections should be treated before imtiating dupilumab.

If patients become infected while receiving treatment with dupilumab and do not respond to anti-
helminth treatment, treatment with dupilumab should be discontinued until infection resolves.

Conjunctivitis related events

Patients treated with dupilumab who develop conjunctivitis that does not resolve following standard
treatment should undergo ophthalmological examination (section 4.8).

Atopic dermatitis or CRSWNP patients with comorbid asthma
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Patients on dupilumab for moderate-to-severe atopic dermatitis or severe CRSwNP who also have co-
morbid asthma should not adjust or stop their asthma treatments without consultation with their

physicians. Patients with comorbid asthma should be monitored carefully following discontinuation of
dupilumab.

Vaccinations

Live and live attenuated vaccines should not be given concurrently with dupilumab as clinical safety
and efficacy has not been established. Immune responses to TdaP vaccine and meningococcal
polysacchande vaccine were assessed, see section 4.5. It 1s recommended that patients should be
brought up to date with live and live attenuated immunisations in agreement with current
immunisation guidelines prior to treatment with dupilumab.

Sodium content

This medicinal product contains less than 1 mmol sodium (23 mg) per 300 mg dose, 1.e. essentially
“sodmm-free™.

4.5 Interaction with other medicinal products and other forms of interaction

Immune responses to vaccination were assessed in a study in which patients with atopic dermatitis
were treated once weekly for 16 weeks with 300 mg of dupilumab. After 12 weeks of dupilumab
administration, patients were vaccinated with a Tdap vaccine (T cell-dependent), and a meningococcal
polysacchande vaccine (T cellindependent) and immune responses were assessed 4 weeks later.
Antibody responses to both tetanus vaccine and meningococcal polysacchanide vaccine were similar in
dupilumab-treated and placebo-treated patients. No adverse interactions between either of the non-live
vaccines and dupilumab were noted 1n the study.

Therefore, patients receiving dupilumab may receive concurrent inactivated or non-live vaccinations.
For information on live vaccines see section 4.4.

In a clinical study of AD patients, the effects of dupilumab on the pharmacokinetics (PK) of CYP
substrates were evaluated. The data gathered from this study did not indicate clinically relevant effects
of dupilumab on CYP1A2, CYP3A, CYP2C19, CYP2D6, or CYP2C9 activity.

An effect of dupilumab on the PK of co-administered medications 1s not expected. Based on the
population analysis, commonly co-administered medications had no effect on dupilumab
pharmacokinetics on patients with moderate to severe asthma.

4.6 Fertility, pregnancy and lactation

Pregnancy

There are limited amount of data from the use of dupilumab in pregnant women. Animal studies do not
indicate direct or indirect harmful effects with respect to reproductive toxicity (see section 5.3).
Dupilumab should be used dunng pregnancy only if the potential benefit justifies the potential risk to
the foetus.

Breast-feeding

It 15 unknown whether dupilumab 1s excreted in human milk or absorbed systemucally after ingestion.
A decision must be made whether to discontinue breast-feeding or to discontinue dupilumab therapy
taking into account the benefit of breast feeding for the child and the benefit of therapy for the woman.

Fertility
Amnimal studies showed no impairment of fertility (see section 5.3).
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4.7 Effects on ability to drive and use machines

Dupilumab has no or negligible influence on the ability to drive or operate machinery.
4.8 TUndesirable effects

Atopic dermatitis

Adults with atopic dermatitis

Summary of the safety profile

The most common adverse reactions were injection site reactions, conjunctivitis, blepharitis, and oral
herpes. Very rare cases of serum sickness/serum sickness-like reactions have been reported 1n the
atopic dermatitis development program (see section 4.4).

In the monotherapy studies, the proportion of patients who discontinued treatment due to adverse
events was 1.9 % of the placebo group. 1.9 % of the dupilumab 300 mg Q2W group, 1.5 % of the
dupilumab 300 mg QW group. In the concomitant TCS study, the proportion of patients who
discontinued treatment due to adverse events was 7.6 % of the placebo + TCS group, 1.8 % of the
dupilumab 300 mg Q2W + TCS group, and 2.9 % of the dupilumab 300 mg QW + TCS group.

Tabulated list of adverse reactions

The safety of dupilumab was evaluated m four randomized, double-blind, placebo-controlled studies
and one dose-ranging study in patients with moderate-to-severe atopic dermatitis. In these 5 tnals,
1.689 subjects were treated with subcutaneous injections of dupilumab, with or without concomitant
topical corticosteroids (T'CS). A total of 305 patients were treated with dupilumab for at least 1 year.

Listed in Table 2 are adverse reactions observed in atopic dermatitis climcal trials presented by system
organ class and frequency, using the following categories: very commeon (= 1/10); common (= 1/100 to
= 1/10); uvncommeon (= 1/1,000 to < 1/100); rare (= 1/10,000 to < 1/1,000); very rare (=< 1/10,000).
Within each frequency grouping, undesirable effects are presented in order of decreasing seriousness.

Table 2: List of adverse reactions in atopic dermatitis

MedDRA System Frequency Adverse Reaction

Organ Class

Infections and Common Conjunctivitis

infestations Oral herpes

Blood and lymphatic | Common Eosinophilia

system disorders

Immune system Very rare Serum sickness/serum sickness-like reactions

disorders

Nervous system Common Headache

disorders

Eye disorders Common Comnjunctivitis allergic
Eve pruritus
Blepharitis

General disorders Very common Injection site reactions

and administration

site conditions

Adolescents with atopic dermatitis



The safety of dupilumab was assessed in a study of 250 patients 12 to 17 years of age with
moderate-to-severe atopic dermatitis (AD-1526). The safety profile of dupilumab in these
patients followed through week 16 was simlar to the safety profile from studies 1 adults with
atopic dermatitis.

The long-term safety of dupilumab was assessed in an open-label extension study in patients 12 to
17 years of age with moderate-to-severe atopic dermatitis (AD-1434). The safety profile of
dupilumab in patients followed through week 52 was similar to the safety profile observed at week
16 in AD-1526 study. The long-term safety profile of dupilumab observed in adolescents was
consistent with that seen in adults with atopic dermatitis.

Asthma

Summary of the safety profile

The most common adverse reaction was imjection site erythema. Anaphylactic reaction has been
reported very rarely in the asthma development program (see section 4.4).

In DRI12544 and QUEST studies, the proportion of patients who discontinued treatment due to
adverse events was 4.3% of the placebo group, 3.2% of the dupilumab 200 mg Q2W group, and 6.1%
of the dupilumab 300 mg Q2W group.

Tabulated list of adverse reactions

A total of 2,888 adult and adolescent patients with moderate-to-severe asthma were evaluated 1 3
randomised, placebo-controlled, multicentre trials of 24 to 52 weeks duration (DRI12544, QUEST,
and VENTURE). Of these, 2,678 had a listory of 1 or more severe exacerbations in the year prior to
enrolment despite regular use of medium-to-high dose inhaled corticosteroids plus an additional
controller(s) (DRI12544 and QUEST). A total of 210 patients with oral corticosteroid-dependent
asthma receiving high-dose inhaled corticosteroids plus up to two additional controllers were enrolled

(VENTURE).

Listed in Table 3 are adverse reactions observed in asthma clinical tnals presented by system organ
class and frequency, using the following categones: very common (= 1/10); common (= 1/100 to
= 1/10); uncommon (= 1/1,000 to < 1/100); rare (= 1/10,000 to < 1/1,000); wvery rare (< 1/10,000).
Within each frequency grouping, undesirable effects are presented in order of decreasing seriousness.

Table 3: List of adverse reactions in asthma

MedDRA System Frequency Adverse Reaction

Organ Class

Immune system Very rare Anaphylactic reaction

disorders

General disorders Very common Injection site erythema

and administration Common Injection site oedema

site conditions Common Injection site pain
Common Injection site pruritus




Chronic thinosinusitis with nasal polyposis (CRSwWNP)

Summary of the safety profile

The most common adverse reactions were injection site reaction and injection site swelling.

In the safety pool, the proportion of patients who discontinued treatment due to adverse events was
2.0% of the dupilumab 300 mg Q2W group and 4.6% of the placebo group.

Tabulated list of adverse reactions

A total of 722 adult patients with CRSWNP were evaluated in 2 randomised, placebo-controlled,
multicentre trials of 24 to 52 weeks duration (SINUS-24 and SINUS-52). The safety pool consisted of
data from the first 24 weeks of treatment.

Listed in Table 4 are adverse reactions observed in CRSwWNP clinical trials presented by system organ
class and frequency. using the following categories: very common (= 1/10); common (= 1/100 to

= 1/10); uncommeon (= 1/1,000 to < 1/100); rare (= 1/10,000 to < 1/1,000); very rare (< 1/10,000).
Within each frequency grouping, undesirable effects are presented in order of decreasing seriousness.

Table 4. List of adverse reactions in CRSwNP clinical studies

MedDRA System Frequency Adverse Reaction
Organ Class

Infections and Common Conjunctivitis
infestations

Blood and lymphatic | Common Eosinophilia

system disorders

General disorders Common Injection site reaction
and administration Injection site swelling

site conditions

Descrption of selected adverse reactions in atopic dermatitis_asthma _and CRSwINP indications

Hypersensitivity
Very rare cases of serum sickness/serum sickness-like reactions and anaphylactic reaction have been
reported following administration of dupilumab (see section 4.4).

Conjunctivitis and related events

Comnjunctivitis occurred more frequently 1n atopic dermatitis patients who received dupilumab. Most
patients with conjunctivitis recovered or were recovening dunng the treatment period. Among asthma
patients frequency of conjunctivitis was low and sumilar between dupilumab and placebo. Among
CERSwNP patients the frequency of conjunctivitis was higher m dupilumab than placebo, though lower
than that observed in atopic dermatitis patients (see section 4.4).

Eczema herpeticum

Eczema herpeticum was reported in < 1 % of the dupilumab groups and 1 < 1 % of the placebo group
in the 16-week atopic dermatitis monotherapy studies. In the 52-week atopic dermatitis dupilumab +
TCS study, eczema herpeticum was reported in 0.2 % of the dupilumab + TCS group and 1.9 % of the
placebo + TCS group.

Eosinophilia

Dupilumab-treated patients had a greater mean 1mtial increase from baseline 1n eosinophil count
compared to patients treated with placebo. Eosinophil counts declined to near baseline levels during
study treatment.
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Treatment-emergent eosmophilia (= 5,000 cells'mcl) was reported in < 2 % of dupilumab-treated
patients and < 0.5 % in placebo-treated patients.

Infections

In the 16-week atopic dermatitis monotherapy clinical studies. serious infections were reported in
1.0 % of patients treated with placebo and 0.5 % of patients treated with dupilumab. In the 52-week
atopic dermatitis CHRONOS study, serious infections were reported 1n 0.6 % of patients treated with
placebo and 0.2 % of patients treated with dupilumab.

No increase was observed in the overall incidence of infections with dupilumab compared to placebo
in the safety pool for CRSWNP clinical studies. In the 52-week SINUS-52 study, serious infections
were reported 1n 1.3% of patients treated with dupilumab and 1.3 % of patients treated with placebo.

Immunogenicity
As with all therapeutic proteins, there 1s a potential for immunogenicity with dupilumab.

Anti-Drug-Antibodies (ADA) responses were not generally associated with impact on dupilumab
exposure, safety, or efficacy.

Approximately 5 % of patients with atopic dermatitis, asthma, or CRSWNP who received dupilumab
300 mg Q2W for 52 weeks developed ADA to dupilumab; approximately 2 % exhibited persistent
ADA responses and approximately 2 % had neutralizing antibodies.

Approximately 9 % of patients with asthma who received dupilumab 200 mg Q2W for 52 weeks
developed antibodies to dupilumab; approximately 4 % exhibited persistent ADA responses and
approximately 4 % had neutralizing antibodies.

Across the 300 mg and 200 mg Q2W dosing regimens, approximately 4 % of patients with atopic
dermatitis, asthma, or CRSwWINP 1n the placebo groups in the 52 week studies were also positive for
antibodies to dupilumab; approximately 2 % exhibited persistent ADA response and approximately
1%% had neutralizing antibodies.

Less than 0.6% of patients exhibited high titer ADA responses associated with reduced exposure and

efficacy. In addition, there was one patient with serum sickness and one with serum sickness-like
reaction (< 0.1 %) associated with high ADA titers (see section 4.4).

Paediatric population

The safety profile observed in adolescents aged 12 to 17 years in atopic dermatitis clinical trials was
similar to that seen in adults.

A total of 107 adolescents aged 12 to 17 years with asthma were enrolled in the 52 week QUEST
study. The safety profile observed was similar to that seen in adults.

Reporting of suspected adverse reactions

Reporting suspected adverse reactions after authorisation of the medicinal product 1s important. It
allows continued monitoring of the benefit/nisk balance of the medicinal product. Healthcare
professionals are asked to report any suspected adverse reactions via the national reporting system
listed 1n Appendix V.

4.9 Overdose

There 1s no specific treatment for dupilumab overdose. In the event of overdosage, monitor the patient
for any signs or symptoms of adverse reactions and institute appropriate symptomatic treatment
immediately.
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5. PHARMACOLOGICAL PROPERTIES

5.1 Pharmacodynamic properties

Pharmacotherapeutic group: Other dermatological preparations, agents for dermatitis, excluding
corticosteroids, ATC code: D11AHOS

Mechanism of action

Dupilumab is a recombinant human IgG4 monoclonal antibody that inhibits interleukin-4 and
interleukin-13 signaling. Dupilumab inhibits IL.-4 signaling via the Type I receptor (IL-4Rw/yc), and
both IL-4 and IL-13 signaling through the Type I receptor (IL-4Ra/TL-13Ra). [L-4 and IL.-13 are
major drivers of human type 2 inflammatory disease, such as atopic dermatitis, asthma, and CRSwNP.
Blocking the IL-4/TL-13 pathway with dupilumab 1n patients decreases many of the mediators of type
2 inflammation.

Pharmacodyvnamic effects

In atopic dermatitis clinical trials, treatment with dupilumab was associated with decreases from
baseline in concentrations of type 2 immunity biomarkers, such as thymus and activation-regulated
chemokine (TARC/CCL17), total serum IgE and allergen-specific IgE in serum. A reduction of lactate
dehydrogenase (LDH), a biomarker associated with AD disease activity and seventy, was observed
with dupilumab treatment.

In asthma clinical trials. dupilumab treatment markedly decreased FeNO and circulating
concentrations of eotaxin-3, total IgE, allergen specific IgE. TARC, and periostin i asthma subjects
relative to placebo. These reductions in type 2 inflammatory biomarkers were comparable for the
200 mg Q2W and 300 mg Q2W regimens. These markers were near maximal suppression after 2
weeks of treatment, except for IgE which declined more slowly. These effects were sustamned
throughout treatment.

Climical efficacy and safety in atopic dermatitis

Adults with atopic dermatitis

The efficacy and safety of dupilumab as monotherapy and with concomitant topical corticosteroids
were evaluated in three pivotal randomused, double-blind. placebo-controlled studies (SOLO 1,

SOLO 2, and CHRONOS) in 2,119 patients 18 years of age and older with moderate to severe atopic
dermatitis (AD) defined by Investigator’s Global Assessment (IGA) score = 3, an Eczema Area and
Seventy Index (EASI) score =16, and a minimum body surface area (BSA) involvement of = 10 %.
Eligible patients enrolled into the three studies had previous madequate response to topical medication.

In all three studies, patients recerved 1) an initial dose of 600 mg dupilumab (two 300 mg mjections)
on day 1. followed by 300 mg once every two weeks (Q2W); 2) an initial dose of 600 mg dupilumab
on day 1. followed by 300 mg once weekly (QW); or 3) matching placebo. Dupilumab was
administered by subcutaneous (SC) imjection in all studies. If needed to control intolerable symptoms
of atopic dermatitis, patients were permitted to recerve rescue treatment (which included higher
potency topical steroids or systemic immunosuppressants) at the discretion of the investigator. Patients
who received rescue treatment were considered non-responders.

SOLO 1 enrolled 671 patients (224 to placebo. 224 to dupilumab 300 mg Q2W, and 223 to dupilumab
300 mg QW) and had a treatment period of 16 weeks.

SOLO 2 enrolled 708 patients (236 to placebo. 233 to dupilumab 300 mg Q2W, and 239 to dupilumab
300 mg QW) and had a treatment period of 16 weeks.
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CHRONOS enrolled 740 patients (315 to placebo + topical corticosteroad (TCS), 106 to dupilumab
300 mg Q2W + TCS, and 319 to dupilumab 300 mg QW + TCS) and had a treatment peniod of

52 weeks. Patients recerved dupilumab or placebo with concomitant use of TCS starting at baseline
using a standardized regimen. Patients were also permitted to use topical calcineurin inhibitors (TCT).

Endpaoints

In all three pivotal studies, the co-primary endpoints were the proportion of patients with IGA 0 or 1
(“clear” or “almost clear™) with a reduction of = 2 points on a 0-4 IGA scale and the proportion of
patients with improvement of at least 75 % 1n EASI (EASI-75) from baseline to week 16. Other
evaluated outcomes included the proportion of patients with improvement of at least 50 % and 90 % 1n
EASI (EASI-50 and EASI-90, respectively), reduction 1n itch as measured by the peak pruntus
Numerical Rating Scale (NES), and percent change in the SCORing Atopic Dermatitis (SCORAD)
scale from baseline to week 16. Additional secondary endpoints included mean change from baseline
to week 16 in the Patient Oriented Eczema Measure (POEM), Dermatology Life Quality Index
(DLQI), and Hospital Anxiety and Depression Scale (HADS) scores. In CHRONOS, efficacy was also
evaluated at week 52.

Baseline Characteristics

In the monotherapy studies (SOLO 1 and SOLO 2), across all treatment groups, the mean age was
38.3, the mean weight was 769 kg. 42.1% were female, 68.1% were white, 21.8% were Asian, and
6.8% were black. In these studies, 51.6 % of patients had a baseline IGA score of 3 (moderate AD),
48.3 % of patients had a baseline IGA of 4 (severe AD) and 32 4 % of patients had received prior
systemic immunosuppressants. The baseline mean EASI score was 33.0, the baseline weekly averaged
prurnitus NES was 7.4, the baseline mean SCORAD score was 678, the baseline mean POEM score
was 20.5, the baseline mean DLQI was 15.0, and the baseline mean HADS total score was 13.3.

In the concomitant TCS study (CHRONOS), across all treatment groups, the mean age was 37.1, the
mean weight was 74.5 kg 39.7 % were female, 66.2 % were white, 27 2 % were Asian, and 4.6 %
were black. In this study, 53.1 % of patients had a baseline IGA score of 3 and 46.9 % of patients had
a baseline IGA of 4 and 33.6 % of patients recerved prior systemic immunosuppressants. The baseline
mean EASI score was 32.5, the baseline weekly pruritus NES was 7.3, the baseline mean SCORAD
score was 66.4, the baseline mean POEM score was 20.1, the baseline mean DLQI was 14.5, and the
baseline mean HADS total score was 12.7.

Clinical Response

16-Week Monotherapy Studies (SOLO | and SOLO 2)

In SOLO 1 and SOLO 2, from baseline to week 16, a significantly greater proportion of patients
randomized to dupilumab achieved an IGA 0 or 1 response, EASI-75, and/or an improvement of =4
points on the pruritus NRS compared to placebo (see Table 5).

A sigmificantly greater proportion of patients randomized to dupilumab achieved a rapid improvement
in the pruritus NRS compared to placebo (defined as = 4-point improvement as early as week 2;

p = 0.01) and the proportion of patients responding on the pruntus NRS continued to increase through
the treatment period. The improvement in pruritus NES occurred in conjunction with the improvement
of objective signs of atopic dermatitis.

Figure 1 and Figure 2 show the mean percent change from baseline 1n EASI and the mean percent
change from baseline 1n NRS, respectively up to week 16.

Table 5: Efficacy results of dupilumab monotherapy at week 16 (FAS)

SOLO 1 (FAS) SOLO 2 (FAS)
Placebo Dupilumab Dupilumab Placebo Dupilumab Dupilumab
300 mg Q2W | 300 mg QW 300 mg Q2W | 300 mg QW
Patients 224 224 223 236 233 239
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SOLO 1 (FAS)® SOLO 2 (FAS)®
Placebo Dupilumab Dupilumab Placebo Dupilumab Dupilumab
300 mg Q2ZW | 300 mg QW 300 mg Q2ZW | 300 mg QW
randomised
IGA O or 1°, 103 % 370 % 372 % 85% 36.1 %° 36.4 %*
% tesponders"
EASI-50, 246 % 68.8 %* 61.0 %* 220% 65.2 %* 61.1 %*
% responders”
EASI-75, 147 % 513 % 525 %* 119 % 442 %° 481 %"°
% responders”
EASI-90, 7.6 % 357 % 332 % 72% 30.0 %* 30.5 %*
% responders”
EASL LS 376 % 723 %" -72.0 %" -309 % 671 % -69.1 %"
mean % (3.28) (2.63) (2.56) (2.97) (2.52) (2.49)
change from
baseline (+/-
SE)
SCORAD. LS| -2920% 577 %" -57.0 %" -19.7 % S11% 535 %
mean % (321) (2.11) (2.11) (2.52) (2.02) (2.03)
change from
baseline (+/-
SE)
Pruritus NRS, -26.1 % -51.0 %" 489 %" -154 % 443 %" 483 %"
LS mean % (3.02) (2.50) (2.60) (2.98) (2.28) (2.35)
change from
baseline (+/-
SE)
Number of 212 213 201 221 225 228
paftienis with
baseline
pruritus NRS
score =>4
Pruritus NES 123 % 408 %" 403 %’ 0.5% 360 % 39.0 %"
(= 4-point
improvement)
. %o
responders™*

LS = least squares; SE= standard error
*Full analysis set (FAS) includes all patients randomized.
® Responder was defined as a patient with IGA 0 or 1 (“clear” or “almost clear”) with a reduction
of = 2 points on a 0-4 IGA scale.
£ Patients who received rescue treatment or with missing data were considered as non-responders.

%2 significantly greater proportion of patients on dupilumab had improvement in pruritus NRS of = 4
points compared to placebo at week 2 (p <0.01).

# p-value <0.0001

Figure 1: Mean percent change from baseline in EASI in SOLO 1" and SOLO 2* (F AS}"
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-30.9%
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LS mean % Change fram Baseline
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47 1%
72.3%
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0 2 i & a 10 12 14 16 u} 2 4 4 g m 12 14 16
Waaks Weeks
—— Dupixent 300 mg Q2W, primary analysis (M=224) —— [upixent 300 mg CG2W, primary analysis (N=233)
== Placebo, primary analysis (H=224) == Flaceba, pnmary analysis (N=236)

LS = least squares

*In the primary analyses of the efficacy endpoints, patients who recerved rescue treatment or with
missing data were considered non-responders.

® Full analysis set (FAS) includes all patients randomized.

Figure 2: Mean percent change from baseline in NRS in SOLO 1" and SOLO 2° [FAS}'
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== Dupixent 300 mg O2W, prmary anabysis (N=224) == Dupixent 300 mg QAW pdmary analysis (=233
e Flaceba, prmary anabgsis [F=224) == Flaceb, primary analysis (H=226

LS = least squares

*In the primary analyses of the efficacy endpoints, patients who recerved rescue treatment or with
missing data were considered non-responders

® Full analysis set (FAS) includes all patients randomized.

Treatment effects in subgroups (weight, age, gender, race, and background treatment, including

immunosuppressants) in SOLO 1 and SOLO 2 were consistent with the results 1n the overall study
population.
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32-Week Concomitant TCS Studv (CHRONOS)

In CHR.ONOS, a significantly greater proportion of patients randomized to dupilumab 300 mg Q2W +

TCS achieved an IGA 0 or 1 response, EASI-75, and/or an improvement of = 4 points on the pruritis
NES from baseline to week 16 and week 52 compared to placebo + TCS (see Table 6).

A sigmificantly greater proportion of patients randomized to dupilumab + TCS aclieved a rapid
improvement in the pruritus NRS compared to placebo + TCS (defined as > 4-point improvement as
early as week 2; p < 0.05) and the proportion of patients responding on the pruritus NRS continued to
increase through the treatment period. The improvement in pruritus NRS occurred in conjunction with
the improvement of objective signs of atopic dermatitis.

Figure 3 and Figure 4 show the mean percent change from baseline 1n EASI and the mean percent

change from baseline 1n NRS, respectively. up to week 52 in CHRONOS.

Table 6: Efficacy results of dupilumab with concomitant TCS" at Week 16 and Week 52 in

CHRONOS
Week 16 (FAS) Week 52 (FAS Week 52)°
Placebo + | Dupilumab Dupilumab Placebo + | Dupilumab | Dupilumab
TCS  [300 mg Q2W +|300 mg QW + TCS 300mg  |300 mg QW +
TCS TCS Q2W + TCS TCS
Patients 315 106 310 264 80 270
randomized
IGA D or 15, ] 124 % 38.7 % 302 %t 12.5 % 36.0 % 40.0 %
%o responders
EASI-50, | 375% 802 % 78.1 % 200 9, 78.7 % 70.0 %
%o responders
EASI-75. | 2% 68.0 %" 63.0 %' 21.6 % 65.2 % 64.1 %
%o responders
EASI-00, . 111% 306 % 4339 155 % 50.6 % 50.7 %'
%o responders
EASL LS 484 % 80.5 %" - 60.0 % -840 %E 87.8 %"
mean % (3.82) (6.34) 81.5 % (5.78) (4.29) (6.73) (6.19)
change from
baseline (+/-
SE)
SCORAD. LS | 362% 63.0%' 650 % 473 % 697 %' 704 %
EE' %ﬁﬂ (1.66) (2.52) (1.49) (2.18) (3.06) (1.72)
change from
baseline (+/-
SE)
Pruritus NRS. | -30.3 % -56.6 %" 571 % 31.7% -57.0 % -56.5 %"
L:a;nfanﬁ;fn (2.36) (3.95) (2.11) (3.95) (6.17) (3.26)
change from
baseline (+/-
SE)
Number of 200 102 205 249 86 240
paftienis with
baseline
pruritus NRS
score= 4
. - 1] - 1] - o - 1] - 1] - o
Pruritus NRS 10.7 % 58.8 %' 50.8 % 12.0 % 51.2 % 300 %
(= 4-point
improvement)
L%
responders™ ®
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LS = least squares; SE = standard error
* All patients were on background topical corticosteroids therapy and patients were permutted to use
topical calcineurin imnhibitors.
® Full analysis set (FAS) includes all patients randomized. FAS week 52 includes all patients
randomized at least one year before the cutoff date of the pnmary analysis.
‘ Responder was defined as a patient with IGA 0 or 1 (“clear” or “almost clear”™) with a reduction of
= 2 points on a 0-4 IGA scale.
4 Patients who received rescue treatment or with missing data were considered as non-responders.
*a significantly greater proportion of patients on dupilumab had improvement in pruritus NRS of = 4
Foi.uts compared to placebo at week 2 (p < 0.05).

p-value < 0.0001
Ep-value = 0.0015
" p-value = 0.0003
'p-value = 0.0005
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Figure 3: Mean percent change from baseline in EASI in CHRONOS" (FAS Week 52]"

CHRONOS

LS mean % Change from Baseline

N - a -G0.9%
= - B - « -04.9%
o MR T T TR TR TR T S T T T S T T TR SR TR S T 1 P T T T
o0 2 4 & B 10 12 14 16 18 20 22 24 26 2B 30 32 34 34 38 40 42 44 44 48 50 52
Weeaks
—s— Dupixent 300 mg O2W + TCS, primary analysis (M=8%)
—s—  Flacaba + TCS, pimary analysis (M=264)

LS = least squares

*In the primary analyses of the efficacy endpoints, patients who recerved rescue treatment or with

mussing data were considered non-responders.

"FAS week 52 includes all patients randomized at least one year before the cutoff date of the primary

analysis.
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Figure 4: Mean percent change from baseline in NRS in CHRONOS" (FAS Week 52]"

CHRONOS

56 3%

L5 mean % Change from Baseline

2 4 4 B 1012 14 16 18 20 22 024 26 28 30 32 34 36 38 40 42 44 46 48 50 52

Week
—a— Dupixent 300 mg O2W + TCS, primary analysis (M=8%)
—a—FPlaceba + TCS, primary analysis ([M=264)

LS = least squares

*In the primary analyses of the efficacy endpoints, patients who received rescue treatment or with
missing data were considered non-responders.

®FAS week 52 includes all patients randomized at least one year before the cutoff date of the primary

analysis.

Treatment effects in subgroups (weight, age, gender, race, and background treatment, including
immunosuppressants) in CHRONOS were consistent with the results in the overall study population.

Clinical Response in Patients Not Adequately Controlled with, Intelerant to, or for whom Ciclosporin
Treatment was Inadvisable (CAFE study)

CAFE study evaluated the efficacy of dupilumab compared to placebo dunng a 16-week treatment
period, administered with concomitant TCS, in adult patients with AD who are not adequately
controlled with, or are intolerant to, oral ciclosponin, or when this treatment 15 currently
contraindicated or not medically advisable.

A total of 325 patients were enrolled, with 210 patients who were previously exposed to ciclosporin
and 115 patients who have never been exposed to ciclosporin because ciclosporin treatment was
medically inadvisable. The mean age was 38 4 years, 38.8 % were female, the baseline mean EASI
score was 33.1, the mean BSA was 55.7, the baseline weekly average pruritis WES was 6.4, the
baseline mean SCORAD score was 67.2, and the baseline mean DLQI was 13.8.

The primary endpoint was the proportion of patients with EASI-75 at week 16.
Primary and secondary endpoints for the 16 week CAFE study are summarized in table 7.
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Table 7: Results of the primary and secondary endpoints in CAFE study

Placebo + TCS Dupilumab Dupilumab
300 mg Q2W + TCS | 300 mg QW+TCS
Patients randomised 108 107 110
EASI-75, % responders 29.6 % 62.6 % 59.1%
EASL LS mean % change from -46.6 -798 -78.2
baseline {(+/- SE) (2.76) (2.59) (2.55)
Prunitus NRS, LS mean % 254 % -539% -51.7%
change from baseline (+/- SE) (3.39) (3.14) (3.09)
SCORAD. LS mean % change 295 % -62.4 % -583%
from baseline (+/- SE) (2.55) (2.48) (2.45)
DLQI. LS mean change from 4.5 95 -8.8
baseline (SE) (0.49) (0.46) (0.45)

(all p values <0.0001)

In the subgroup of patients resembling the CAFE study population within the 52 week CHRONQOS
study, 69.6 % of dupilumab 300 mg Q2W-treated patients reached EASI-75 vs 18.0 % placebo-treated
patients at week 16, and 52 4 % of dupilumab 300 mg Q2W-treated vs 18.6 % placebo-treated at
week 52. In this subset, the percent change of pruritus NRS from baseline was -51.4 % vs -30.2 %o at
week 16 and -54.8 % vs -30.9 % at week 52, for the dupilumab 300 mg Q2W and placebo groups
respectively.

Maintenance and Durability of Response (SOLO CONTINUE study)

To evaluate maintenance and durability of response, subjects treated with dupilumab for 16 weeks in
SOLO 1 and SOLO 2 studies who achieved IGA 0 or 1 or EASI-75 were re-randomized 1n SOLO
CONTINUE study to an additional 36-week treatment of dupilumab or placebo, for a cumulative 52-
week study treatment. Endpoints were assessed at weeks 51 or 52.

The co-primary endpoints were the difference between baseline (week 0) and week 36 in percent
change in EASI from SOLO 1 and SOLO 2 studies baseline and percentage of patients with EASI-75
at week 36 1n patients with EASI-75 at baseline.

Patients who continued on the same dose regimen received 1n the SOLO 1 and SOLO 2 studies (300
mg Q2W or 300 mg QW) showed the optimal effect in maintaining clinical response while efficacy for
other dose regimens diminished 1n a dose-dependent manner.

Primary and secondary endpoints for the 52 week SOLO CONTINUE study are summarnized 1n
table 8.
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Table 8: Results of the primary and secondary endpoints in SOLO CONTINUE study

Placebo Dupilumab 300 mg
Q8W Q4W Q2IW/QW

N=83 N=84 N=86 N=169
Co-Primary Endpoints
LS mean change (SE) between baseline 21.7 68 38 01"
and week 36 in percent change 1n EASI (3.13) (2.43) (2.28) (1.74)
Score from Parent Study baseline
Percent of patients with EASI-75 at week 24/79 45/82" 49/84" 116/162"
36 for patients with EASI-75 at baseline. (30.4%) (54.9%) (58.3%) (71.6%)
n (%)
Key Secondary Endpoints
Percent of patients whose IGA response 18/63 32/641 41/66° | 89/126 = |
at week 36 was maintained within 1 point (28.6) (50.0) (62.1) (70.6)

of baseline 1n the subset of patients with
IGA (0.1) at baseline, n (%)

T

Percent of patients with IGA (0.1) at 9/63 21/64 29/66° | 68/126 |
week 36 in the subset of patients with (14.3) (32.8) (43.9) (54.0)
IGA (0.1) at baseline, n (%)

Percent of patients whose peak pruritus 56/80 45/81 41/837 57/168 |
NRS imncreased by = 3 points from (70.0) (55.6) (49.4) (33.9)

baseline to week 35 in the subset of
patients with peak pruritus NES < 7 at
baseline, n (%o)

TP=0.05. P<00L P=000L  P<0.0001

In SOLO CONTINUE, a trend for increased treatment-emergent ADA positivity with increased dosing
intervals was observed. Treatment-emergent ADA: QW: 1.2%; Q2W: 4.3%; Q4W: 6.0%; Q8W-
11.7%. ADA responses lasting more than 12 weeks: QW: 0.0%; Q2W: 1 4% Q4W: 0.0%; Q8W-

2. 6%.

Quality of Life/Patient-Reported Outcomes in Atopic Dermatitis

In both monotherapy studies (SOLO 1 and SOLO 2), both dupilumab 300 mg Q2W and 300 mg QW
groups significantly improved patient-reported symptoms and the impact of AD on sleep and health-
related quality of life as measured by POEM and DLQI total scores, respectively, at 16 weeks
compared to placebo. A significantly larger proportion of patients administered dupilumab groups had
clinically meaningful reductions in POEM and DLQI total score (each defined as = 4 points
improvement) from baseline to week 16 compared to placebo group. In addition, anxiety and
depression symptoms as measured by the HADS total score were significantly reduced in the
dupilumab groups compared to placebo at 16 weeks. In a subset of patients with HADS-anxiety or
HADS-depression subscale scores = B at baseline (the cut-off value for anxiety or depression), a larger
proportion of patients in the dupilumab groups achieved HADS-anxiety and HADS-depression scores
= § at week 16 compared to placebo (See Table 9).
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Table 9: Additional secondary endpoint results of dupilumab monotherapy at Week 16

Monotherapy

SOLO 1 at Week 16 SOLO 2 at Week 16

Placebo Dupilumab Dupilumab Placebo Dupilumab Dupilumab
300 mg Q2W | 300 mg QW 300 mg Q2W | 300 mg QW

Pnﬁems_ 224 224 223 236 233 239
randomized

DLQL LS mean 53 93 00 36 03 95"

change from i .
baseline (SE) (050) (0.40) (0.40) (0.50) (0.38) (0.39)

POEM. LS
mean change 5.1 11.6° -11.0° 33 -10.2* 11.3°
from baseline (0.67) (0.49) (0.50) (0.55) (0.49) (0.52)
(SE)

HADS. LS
mean change 30 52 52° 08 517 58
from baseline (0.65) (0.54) (0.51) (0.44) (0.39) (0.38)
(SE)

Number of
paftienis with
DLOI =4 at
baseline

213 200 200 225 223 234

DLQI

(= 4-point
improvement),
% responders

305 % 64.1 %" 584 %' 27.6 % 73.1 %" 62.0 %"

Number of
paftienis with

POEM =4 art
baseline

223 222 222 234 233 230

POEM

(= 4-point
improvement),
% responders

269 % 67.6 %" 63.1 %" 244 % 7.7 %" 64.0 %"

Number of
paftienis with

HADS anxiety
=8 or HADS- 97 100 102 115 1290 136
depression = §

aft baseline

Patients
achieving
HADS-anxiety
and HADS-

depression score
= 8., %

124 % 41.0 %' 36.3 %" 6.1 % 395 %' 412%"

LS = least squares; SE = standard error
*p-value < 0.0001
®p-value < 0.001

In the concomitant TCS study (CHRONOS), dupilumab 300 mg Q2W + TCS and dupilumab 300 mg
QW + TCS improved patient-reported symptoms and the impact of AD on sleep and health-related
quality of life as measured by POEM and DLQI total scores. respectively, at 52 weeks compared to
placebo + TCS. A larger proportion of patients administered dupilumab 300 mg Q2W + TCS and

300 mg QW + TCS had clinically meaningful reductions in POEM and DLQI total score (each defined
as = 4-point improvement) from baseline to week 52 compared to the placebo + TCS. In addition,
dupilumab 300 mg Q2W + TCS and 300 mg QW + TCS reduced anxiety and depression as measured
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by the HADS total score at 52 weeks compared to placebo + TCS. In a post-hoc analysis in a subset of
patients with HADS-anxiety or HADS-depression subscale scores =8 at baseline (the cut-off value for
anxiety or depression), a larger proportion of patients i the dupilumab 300 mg Q2W + TCS and

300 mg QW + TCS groups achieved HADS-anxiety and HADS-depression scores < 8 at week 52
compared to placebo + TCS (See Table 10).

Table 10: Other secondary endpoint results of dupilumab with concomitant TCS at Week 16 and
Week 52 in CHRONOS

Concomitant Use of TCS

CHRONOS at Week 16

CHRONOS at Week 52

Placebo

Dupilumab
300 mg Q2W +
TCS

Dupilumab
300 mg QW +
TCS

Placebo
+ICS

Dupilumab
300 mg Q2W
+TCS

Dupilumab

300 mg QW
+TCS

Patients
randomized

315

106

319

264

80

270

DLQI, LS mean

change from
baseline (SE)

5.8
(0.34)

-10.0*
(0.50)

-10.7
(0.31)

72
(0.40)

114
(0.57)

L1
(0.36)

POEM. LS
mean change
from baseline
(SE)

-53
(0.41)

127
(0.64)

-12.9°
(0.37)

7.0
(0.57)

-14.2°
(0.78)

-132°
(0.45)

HADS. LS
mean change
from baseline
(SE)

4.0
(0.37)

49
(0.58)

54
(0.35)

38
(0.47)

5.5¢
(0.71)

50°
(0.42)

Number of
paftienis with
DLOI =4 at
baseline

300

100

311

254

85

264

DLQI

(= 4-point
improvement),
% responders

43.0 %

81.0 %

74.3 %"

303 %

80.0 %"

63.3 %"

Number of
paftienis with
POEM =4 at
baseline

312

106

318

261

89

269

POEM

(= 4-point
improvement),
% responders

369 %

774 %"

77.4 %"

26.1 %

76.4 %"

64.7 %"

Number of
paftienis with
HADS_anxiety
=8 or HADSY
depression = §
at baseline

148

59

154

133

53

138

Patients
achieving
HADS-anxiety

264 %

475 %"

47 4%"°

18.0 %

43 49%"°

449 %"°
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and HADS-
depression < 8,
%o

LS = least squares; SE = standard error
* p-value < 0.0001

®p-value < 0.001

‘p-value <0.05

Adolescents with atopic dermatitis

The efficacy and safety of dupilumab monotherapy in adolescent patients was evaluated in a
multicentre, randomised, double-blind, placebo-controlled study (AD-1526) in 251 adolescent
patients 12 to 17 years of age with moderate-to-severe atopic demmatiis (AD) defined by
Investigator's Global Assessment (IGA) score =3 in the overall assessment of AD lesions on a
severity scale of 0 to 4, an Eczema Area and Seventy Index (EASI) score =16 on a scale of 0 to
72, and a mummum body surface area (BSA) mvolvement of =10%. Eligible patients enrolled
into this study had previous inadequate response to topical medication.

Patients received 1) an mitial dose of 400 mg dupilumab (two 200 mg injections) on day 1,
followed by 200 mg once every other week (Q2W) for patients with baseline weight of <60 kg or
an initial dose of 600 mg dupilumab (two 300 mg injections) on day 1, followed by 300 mg Q2W
for patients with baseline weight of = 60 kg; 2) an initial dose of 600 mg dupilumab (two 300 mg
injections) on day 1, followed by 300 mg every 4 weeks (Q4W) regardless of baseline body
weight; or 3) matching placebo. Dupilumab was admimistered by subcutaneous (SC) injection. If
needed to control intolerable symptoms, patients were permitted to receive rescue treatment at the
discretion of the investigator. Patients who received rescue treatment were considered non-
responders.

In this study, the mean age was 14.5 years, the median weight was 59 4 kg, 41.0 % were female,
62.5% were White, 15.1% were Asian_ and 12.0% were Black. At baseline 46.2% of patients had
a baseline IGA score of 3 (moderate AD), 53.8% of patients had a baseline IGA of 4 (severe
AD), the mean BSA mvolvement was 56.5%, and 42 4 % of patients had received prior systemic
immunosuppressants Also at baseline the mean Eczema Area and Seventy Index (EASI) score
was 35.5, the baseline weekly averaged pruritus Numerical Rating Scale (NRS) was 7.6, the
baseline mean SCORing Atopic Dermatitis (SCORAD) score was 70.3, the baseline mean Patient
Ornented Eczema Measure (POEM) score was 21.0, and the baseline mean Children Dermatology
Life Quality Index (CDLQI) was 13.6. Overall, 92.0% of patients had at least one co-morbid
allergic condition; 65.6% had allergic thinttis, 53.6% had asthma. and 60.8% had food allergies.
The co-pnmary endpoint was the proportion of patients with IGA 0 or 1 (“clear” or “almost
clear”™) least a 2-point improvement and the proportion of patients with EASI-75 (improvement
of at least 75% in EASI), from baseline to week 16. Other evaluated outcomes included the
proportion of subjects with EASI-50 or EASI-90 (improvement of at least 50% or 90% in EASI
from baseline respectively), reduction in 1tch as measured by the peak pruritus NRS, and percent
change in the SCORAD scale from baseline to week 16. Additional secondary endpoints
mcluded mean change from baseline to week 16 in the POEM and CDLQI scores.

Clinical Response

The efficacy results at week 16 for adolescent atopic dermatitis study are presented in Table 11.
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Table 11: Efficacy results of dupilumab in the adolescent atopic dermatitis study at Week 16
(FAS)

AD-1526(FAS)"
Placebo Dupilumab
200 mg (<60 kg) and
300 mg (=60 kg)
Q2W
Patients randomised 85° 82°

IGAQor lb, % responders” 2 4% 24 4%
EASI-50, % responders” 12 9% 61.0%
EASI-75. % responders” 8.2% 41.5%
EASI-90, % responders” 2 4% 23 2%
EASI LS mean % change from baseline (+/-SE) -23.6% -65.9%

(5.49) (3.99)
SCORAD, LS mean % change from baseline -17.6% -51.6%
(+/- SE) (3.76) (3.23)
Pruritus NRS, LS mean % change from baseline -19.0% -47.9%
(+/- SE) (4.09) (3.43)
Pruritus NRS (>4-point improvement), % 4.8% 36.6%
responders”
BSA LS mean % change from baseline -11.7% -30.1%
(+/- SE) (2.72) (2.34)
CDLQIL LS mean change from baseline 5.1 8.5
(+/-SE) (0.62) (0.50)
CDLQL, (=6-point improvement), % responders 19.7% 60.6%
POEM, LS mean change from baseline 38 -10.1
(+/- SE) (0.96) (0.76)
POEM, (=6-point improvement), % responders 9 5% 63 4%

*Full Analysis Set (FAS) includes all patients randomised.

E Responder was defined as a subject with IGA 0 or 1 (“clear”™ or “almost clear™) with a reduction of =2 points on
a 04 IGA scale.

* Patients who received rescue treatment or with missing data were considered as non-responders (58 8% and
20.7% in the placebo and dupilumab arms, respectively).

All p—values <0.0001

A larger percentage of patients randonused to placebo needed rescue treatment (topical corticosteroids,
systemic corticosteroids, or systemic non-steroidal immunosuppressants) as compared to the
dupilumab group (58.8% and 20.7%, respectively).

A sigmificantly greater proportion of patients randomised to dupilumab achieved a rapid improvement
in the pruntus NRS compared to placebo (defined as >=4-point improvement as early as week 4;
nominal p<0.001) and the proportion of patients responding on the prunitus NES continued to increase
through the treatment period (see Figure 5). The improvement in pruritus NRS occurred in comjunction
with the improvement of objective signs of atopic dermatitis.
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Figure 5: Proportion of adolescent patients with =4-point improvement on the pruritus NRS in
AD-1526 study® (FAS)®
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*In the primary analyses of the efficacy endpoints. subjects who received rescue treatment or with
missing data were considered non-responders.
®Full Analysis Set (FAS) includes all subjects randomised.

The dupilumab group significantly improved patient-reported symptoms, the impact of AD on sleep
and health-related quality of ife as measured by POEM, SCORAD, and CDLQI scores at 16 weeks
compared to placebo.

The long-term efficacy of dupilumab 1n adolescent patients with moderate-to-severe AD who had
participated in previous clinical trials of dupilumab was assessed in open-label extension study (AD-
1434). Efficacy data from this study suggests that clinical benefit provided at week 16 was sustamed
through week 52.

Clinical efficacy and safetv in asthma

The asthma development program included three randomised, double-blind, placebo-controlled,
parallel-group, multi-centre studies (DRI12544, QUEST, and VENTURE) of 24 to 52 weeks in
treatment duration which enrolled a total of 2, 888 patients (12 years of age and older). Patients were
enrolled without requiring a minimum baseline blood eosinophil or other type 2 mflammatory
biomarker (e.g. FeNO or IgE) level. Asthma treatment guidelines define type 2 inflammation as
eosinophilia = 150 cells/mecl. and/or FeNO = 20 ppb. In DRT12544 and QUEST, the pre-specified
subgroup analyses included blood eosinophils = 150 and = 300 cells/mel., FeNO = 25 and = 50 ppb.

DRI12544 was a 24-week dose-ranging study which included 776 patients (18 years of age and older).
Dupilumab compared with placebo was evaluated in adult patients with moderate to severe asthma on
a medmm-to-high dose inhaled corticosteroid and a long acting beta agonist. The primary endpoint
was change from baseline to week 12 in FEV; (L). Annualized rate of severe asthma exacerbation
events dunng the 24-week placebo controlled treatment period was also determined. Results were
evaluated in the overall population (unrestricted by minimum baseline eosmnophils or other type 2
inflammatory biomarkers) and subgroups based on baseline blood eosinophils count.

QUEST was a 52-week confirmatory study which included 1.902 patients (12 years of age and older).
Dupilumab compared with placebo was evaluated in 107 adolescent and 1,795 adult patients with
persistent asthma on a medium-to-high dose inhaled corticosteroid (ICS) and a second controller
medication. Patients requiring a third controller were allowed to participate 1n this tnal. Patients were
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randomised to recerve etther 200 mg (N=631) or 300 mg (N=633) Dupixent every other week (or
matching placebo for either 200 mg (N =317) or 300 mg (N=321) every other week) following an
initial dose of 400 mg, 600 mg or placebo respectively. The pnmary endpoints were the annualized
rate of severe exacerbation events during the 52-week placebo controlled peniod and change from
baseline in pre-bronchodilator FEV; at week 12 in the overall population (unrestnicted by mimimum
baseline eosinophils or other type 2 inflammatory biomarkers) and subgroups based on baseline blood
eosinophils and FeNO.

VENTURE was a 24-week oral corticosteroid-reduction study in 210 patients with asthma unrestricted
by baseline type 2 biomarker levels who required daily oral corticosteroids 1n addition to regular use of

high dose inhaled corticosteroids plus an additional controller. After optimizing the OCS dose duning
the screening period, patients recerved 300 mg dupilumab (n=103) or placebo (n=107) once every
other week for 24 weeks following an initial dose of 600 mg or placebo. Patients continued to receive
their existing asthma medicine during the study; however their OCS dose was reduced every 4 weeks
dunng the OCS reduction phase (week 4-20), as long as asthma control was maintained. The primary
endpoint was the percent reduction in oral corticosteroid dose assessed in the overall population, based
on a comparison of the oral corticosteroid dose at weeks 20 to 24 that maintained asthma control with
the previously optimized (at baseline) oral corticosteroid dose.

The demographics and baseline charactenistics of these 3 studies are provided in Table 12 below.

Table 12: Demographics and Baseline Characteristics of Asthma Trials

Parameter DRI12544 QUEST VENTURE
(n="776) (n=1902) (n=210)

Mean age (years) (SD) 48.6 (13.0) 479(153) 51.3(12.6)
% Female 63.1 629 60.5
% White 782 829 038
Duration of Asthma (years), mean + 5D 2203 (1542) 2094 (1536) 19.95 (13.90)
Never smoked, (%) 774 807 805
Mean exacerbations in previous year + 5D 217(2.14) 2.09(2.15) 2.00(2.16)
High dose ICS use (%)° 405 515 886
Pre-dose FEV, (L) at baseline +5D 1.84(0.59) 1.78 (0.60) 1.58(0.57)
Mean percent predicted FEV at baseline 60.77 (10.72) 5843 (13.52) 52.18(15.18)
(Ya)(= SD)
% Reversibility (= SD) 26.85(15.43) 26.29 (21.73) 1947 (23.25)
Mean ACQ-5 score (= SD) 2.74(0.81) 276 (0.77) 2.50(1.16)
Mean AQLQ score (= 5D) 402 (1.09) 429 (1.05) 435(1.17)
Atopic Medical History % Overall 729 777 724
(AD %, NP %, AR %) (8.0, 106, 61.7) (103,127, 68.6) (7.6,21.0,55.7)
Mean FeNO ppb (= 5D) 39.10 (35.09) 3497 (32.85) 37.61 (31.38)

% patients with FeNO ppb

=25 400 40.6 543

=50 21.6 205 2512
Mean total IgE IU/mL (+ SD) 435.05 (753.88) 432 40 (746.66) 43058 (775.96)
Mean baseline Eosinophil count (= SD) 350 (430) 360 (370) 350 (310)
cells'mecL
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% patients with EOS
=150 cells/mecL.
= 300 cells/mcL

778
41.9

714
437

714
424

ICS = inhaled corticosteroid; FEV, = Forced expiratory volume in 1 second; ACQ-5 = Asthma Control
Questionnaire-5; AQLQ = Asthma Quality of Life Questionnaire; AD = atopic dermatitis; NP = nasal polyposis;
AR = allergic rhinitis; FeNO = fraction of exhaled mitric oxide; EOS = blood eosinophil
*The population in dupilumab asthma trials included patients on medium and high dose ICS. The medium ICS
dose was defined as equal to 500 mcg fluticasone or equivalent per day.

Exacerbations

In the overall population in DRI12544 and QUEST subjects recerving either dupilumab 200 mg or
300 mg every other week had significant reductions in the rate of severe asthma exacerbations
compared to placebo. There were greater reductions in exacerbations in subjects with higher baseline

levels of type 2 inflammatory biomarkers such as blood eosinophils or FeNO (Table 13 and Table 14).

Table 13: Rate of Severe Exacerbations in DRI12544 and QUEST (Baseline Blood Eosinophil

Levels = 150 and = 300 cells/mcL)

Treatment Baseline Blood EOS
=150 cells/mcL =300 cells/mcL.
Exacerbations per Year % Exacerbations per Year %
N Rate Rate Reduction | N Rate Rate Reduction
(95% CTI) Ratio (95% CT) Ratio
{95%CT) (95%CT)

All Severe Exacerbations
DRI12544 study
Dupilumab 120 0.29 0.28* T2% 65 030 029 71%
200 mg (0.16, 0.53) (0.14, 0.55) (0.13,0.68) | (0.11,0.76)
QIW
Dupilumab 129 028 027 T3% 64 0.20 0.19" 81%
300 mg (0.16, 0.50) (0.14, 0.52) (0.08, 0.52) | (0.07,0.56)
QIW
Placebo 127 1.05 68 1.04

(0.69, 1.60) (0.57,1.900)
QUEST study
Dupilumab 437 0.45 0.44° 56% 264 037 0.34° 66%
200 mg (0.37,0.54) (0.34,0.58) (0.29,0.48) | (0.24,0.48)
QIW
Placebo 232 1.01 148 1.08

(0.81,1.25) (0.85,1.38)
Dupilumab 452 0.43 040° 60% 277 0.40 033 67%
300 mg (0.36, 0.53) (0.31,0.53) (0.32,0.51) | (0.23,0.45)
Q2W
Placebo 237 1.08 142 1.24

(0.88, 1.33) (0.97,1.57)

*p-value = 0.0003, t'p—va]us: = 0.0001, “p-value = 0.0116, dp—value =0.0024, *p-value <0.0001
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Table 14 Rate of Severe Exacerbations in QUEST Defined by Baseline FeNO Subgroups

Treatment Exacerbations per Year Percent Reduction
N | Rate (95% CT) | Rate Ratio (95%CT)

FeNO =25 ppb

Dupitumab 200 mg Q2W | 299 035(0.27,045) 0.35 (0.25, 0.509* 65%

Placebo 162 1.00 (0.78, 1.30)

Dupitumab 300 mg Q2W | 310 043 (0.35,054) 039 (0.28. 0.54)" 61%

Placebo 172 1.12 (0.88, 1.43)

FeNO = 50 ppb

Dupitlumab 200 mg Q2W | 119 0.33 (0.22, 048) 031(0.18.0.52)" 69%

Placebo 71 1.057(0.72. 1.55)

Dupitlumab 300 mg Q2W | 124 0.39(0.27, 0.558) 031 (0.19.0.49)" 69%

Placebo 75 1.27 (0.90, 1.80)

*p-value <0.0001

In the pooled analysis of DRI112544 and QUEST. hospitalizations and/or emergency room visits due to
severe exacerbations were reduced by 25.5% and 46.9% with dupilumab 200 mg or 300 mg every
other week, respectively.

Lung Function

Climcally significant increases in pre-bronchodilator FEV; were observed at week 12 for DRI12544
and QUEST. There were greater improvements in FEV; in the subjects with higher baseline levels of
type 2 inflammatory biomarkers such as blood eosinophils or FeNO (Table 15 and Table 16).

Significant improvements in FEV; were observed as early as week 2 following the first dose of
dupilumab for both the 200 mg and 300 mg dose strengths and were maintained through week 24

(DRI12544) and week 52 1n QUEST (see Figure 6).

Figure 6: Mean Change from Baseline in Pre-Bronchodilator FEV; (L) Over Time (Baseline
Eosinophils = 150 and = 300 cells/mcL and FeNO = 25 ppb) in QUEST

QUEST: Blood Eosinophils QUEST: Blood Eosinophils QUEST: FelNO =25 pph
= 150 cells/mcL = 300 cells/mcL

WWimg
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Table 15: Mean Change from Baseline in Pre-Bronchodilator FEV; at Week 12 in DRT112544 and
QUEST (Baseline Blood Eosinophil Levels = 150 and = 300 cells/mcL)

Treatment Baseline Blood EOS
=150 cells/mcL = 300 cells/mcL
N LSMean A | LS Mean N LS mean A | LS Mean
From Difference From Difference
baseline vs. placebo baseline vs. placebo
L (%) (95% CI) L (%) (95% CT)
DRI12544 study
Dupilumab | 120 | 032 (18.25) 023" 65 | 043(259) 0.26°
200 mg (0.13,0.33) (0.11, 0.40)
Q2w
Dupilumab | 129 | 0.26(17.1) 0.18° 64 | 039(258) 0.21¢
300 mg (0.08, 0.27) (0.06, 0.36)
Qzw
Placebo 127 | 0.09 (4.36) 68 | 0.18(102)
QUEST study
Dupilumab | 437 | 0.36(23.6) 0.17 264 | 043 (29.0) 021"
200 mg (0.11, 0.23) (0.13. 0.29)
Qzw
Placebo 232 | 018(124) 148 | 0.21(15.6)
Dupilumab | 452 | 0.37(25.3) 0.15° 277 | 047(32.5) 0.24°
300 mg (0.09, 0.21) (0.16, 0.32)
Q2w
Placebo 237 | 022(142) 142 | 022(144)

*p-value <0.0001, “p-value = 0.0004, ‘p-value = 0.0008, p-value = 0.0063, "p-value <0.0001

Table 16: Mean Change from Baseline in Pre-Bronchodilator FEV; at Week 12 and Week 52 in
QUEST by Baseline FeNO Subgroups

Treatment At Week 12 At Week 52
N LS Mean A LS Mean Difference | LS Mean A LS Mean Difference
From baseline L. | vs. placebo (95% From baseline 1. | vs. placebo (95%
(%0) CI (%0) Ch
FeNO = 25 ppb
Dupitumab 288 0.44 (29.0%) 0.23 (0.15, 0.31)* 0.49 (31.6%) 0.30 (0.22, 0.39)
200 mg Q2W
Placebo 157 0.21 (14.1%) 0.18 (13.2%)
Dupilumab 205 0.45 (29 8%) 0.24 (0.16, 0.31)" 0.45 (30.5%) 0.23 (0.15, 0.31)°
300 mg Q2W
Placebo 167 0.21 (13.7%) 0.22(13.6%)
FeNO = 50 ppb
Dupilumab 114 0.53 (33.5%) 030 (0.17, 0.44) 0.59 (36.4%) 0.38 (0.24, 0.53)"
200 mg Q2W
Placebo 69 0.23 (14.9%) 0.21 (14.6%)
Dupilumab 113 0.59 (37.6%) 0.39 (0.26, 0.52)" 0.55(35.8%) 0.30 (0.16, 0.44)
300 mg Q2W
Placebo 73 0.19 (13.0%) 0.25 (13.6%)

*p-value < 0.0001

Quality of Life/Patient-Reported Outcomes in Asthma
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Pre-specified secondary endpoint of ACQ-5 and AQLQ(S) responder rates were analysed at 24 weeks
(DRI12544 and VENTURE) and at 52 weeks (QUEST). The responder rate was defined as an
improvement in score of 0.5 or more (scale range 0-6 for ACQ-5 and 1-7 for AQLQ(S)).
Improvements in ACQ-5 and AQLQ(S) were observed as early as week 2 and maintained for 24
weeks in DRI12544 study and 52 weeks in QUEST study. Similar results were observed 1n
VENTURE. The ACQ-5 and AQLQ(S) responder rate results in patients with elevated baseline
biomarkers of type 2 inflammation in QUEST at week 52 are presented in Table 17.

Table 17: ACQ-5 and AQLQ(S) Responder Rates at Week 52 in QUEST

PRO Treatment EOS EOS FeNO
= 150 cells/mcL = 300 cells/mcL =25 ppb
N | Responder | N Responder N Responder
rate % rate (%) rate (%)
ACQS Dupilumab 395 729 239 745 262 744
200 mg Q2W
Placebo 201 642 124 66.9 141 65.2
Dupilumab 408 70.1 248 710 277 758
300 mg Q2W
Placebo 217 64.5 129 64.3 159 64.2
AQLQ(S) | Dupilumab 395 66.6 239 711 262 67.6
200 mg Q2W
Placebo 201 532 124 548 141 54.6
Dupilumab 408 62.0 248 64.5 277 653
300 mg Q2W
Placebo 217 539 129 55.0 159 58.5
Oral Corticosteroid Reduction Study (VENTURE)

VENTURE evaluated the effect of dupilumab on reducing the use of maintenance oral corticosteroids.
Baseline characteristics are presented in Table 12. All patients were on oral corticosteroids for at least
6 months prior to the study initiation. The baseline mean oral corticosteroid use was 11.75 mg in the
placebo group and 10.75 mg in the group receiving dupilumab.

In this 24-week trial, asthma exacerbations (defined as a temporary increase in oral corticosteroid dose
for at least 3 days) were reduced by 59% in subjects receiving dupilumab compared with those
receiving placebo (annualized rate 0.65 and 1.60 for the dupilumab and placebo group, respectively;
rate ratio 0.41 [95% CI 0.26, 0.63]) and improvement in pre-bronchodilator FEV; from baseline to
week 24 was greater in subjects recerving dupilumab compared with those recerving placebo (LS mean
difference for dupilumab versus placebo of 0.22 L [95% CI: 0.09 to 0.34 L]). Effects on lung function,
on oral steroid and exacerbation reduction were similar irrespective of baseline levels of type 2
inflammatory biomarkers (e.g. blood eosinophils, FeNQ). The ACQ-5 and AQLQ(S) were also
assessed in VENTURE and showed improvements similar to those in QUEST.

The results for VENTURE by baseline biomarkers are presented in the Table 18.



Table 18: Effect of dupilumab on OCS dose reduction, VENTURE (Baseline Blood Eosinophil
Levels = 150 and = 300 cells/mcL and FeNO = 25 ppb)

Baseline Blood EOS Baseline Blood EOS FeNO = 15 pph
= 150 cells/mecLL = 300 cells/mcL
Dupilumah Placebo | Dupilumab Placebo Dupilumah Placebo
300 mg QIW N=69 300 mg QIW N=i1 300 mg QIW N=5T7
N=81 N=48 N=57
Primary endpoint (week 24)
Percent reduction in OCS from baseline
Mean overall percent reduction 7501 4651 79534 4271 17.46 4293
from baselme (%)
Difference (% [95% CIJ) 293" 36.83° 34.53°
{Dupilumab vs. placebo) (13.67,43.12) (1894 54.71) (19.08, 49.97)
Median % reduction in daily 100 50 100 30 100 50
OCS dose from baseline
Percent reduction from baseline
100% 543 333 60.4 317 526 281
=00% 380 348 66.7 341 54.4 208
=T73% 728 449 771 415 137 368
=350% 827 351 854 53.7 86.0 309
=0% 877 66.7 854 63.4 89.5 66.7
No reduction or any increase in 123 333 146 36.6 10.5 333
OCS dose, or dropped out of
study
Secondary endpoint (week 24)"
Proportion of patients 7 44 24 40 79 34
achieving a reduction of OCS
dose to =3 mg/day
0dds ratio (95% CI) 429° 8.04° 721°
(2.04,9.04) (2.71,23.82) (2.69, 19.28)
"Model estimates by logistic regression
"p-value <0.0001
“p-value =0.0001
4p-value =0.0002

Clinical efficacy in chronic thinosinusitis with nasal polyposis (CRSwINE)

The chronic thinosinusitis with nasal polyposis (CRSWNP) development program included two
randomised, double-blind, parallel-group, multicentre, placebo-controlled studies (SINUS-24 and
SINUS-52) in 724 patients aged 18 years and older on background intranasal corticosteroids (INCS).
These studies included patients with severe CRSwNP despite prior sino-nasal surgery or treatment
with, or who were mneligible to receive, systemic corticosteroids in the past 2 years. Rescue with
systemic corticosteroids or surgery was allowed duning the studies at the investigator’s discretion. In
SINUS-24, a total of 276 patients were randomised to receive either 300 mg dupilumab (N=143) or
placebo (N=133) every other week for 24 weeks. In SINUS-52, 448 patients were randomuised to
receive either 300 mg dupilumab (N=150) every other week for 52 weeks. 300 mg dupilumab (N=145)
every other week until week 24 followed by 300 mg dupilumab every 4 weeks until week 52, or
placebo (N=153). All patients had evidence of sinus opacification on the Lund MacKay (LMEK) sinus
CT scan and 73% to 90% of patients had opacification of all sinuses. Patients were stratified based on
their histories of prior surgery and co-morbid asthma/nonsteroidal anti-inflammatory drug exacerbated
respiratory disease (NSAID-ERD).

The co-primary efficacy endpoints were change from baseline to week 24 in bilateral endoscopic nasal
polyps score (NPS) as graded by central blinded readers, and change from baseline to week 24 1n nasal
congestion/obstruction score averaged over 28 days (NC), as determined by patients using a daily
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diary. For NPS, polyps on each side of the nose were graded on a categornical scale (0=no polyps;
1=small polyps in the middle meatus not reaching below the inferior border of the middle turbinate;
2=polyps reaching below the lower border of the muddle turbinate; 3=large polyps reaching the lower
border of the inferior turbinate or polyps medial to the middle turbinate; 4=large polyps causing
complete obstruction of the inferior nasal cavity). The total score was the sum of the right and left
scores. Nasal congestion was rated daily by the subjects on a 0 to 3 categorical severnity scale (0=no
symptoms; 1=mild symptoms; 2=moderate symptoms; 3=severe symptoms).

In both studies, key secondary end-points at week 24 included change from baseline in: LMK sinus CT
scan score, total symptoms score (TSS), University of Pennsylvania smell identification test (UPSIT),
daily loss of smell, and 22-1tem Sino-Nasal Outcome Test (SNOT-22). In the pool of the two studies,
the reduction 1n the proportion of patients rescued with systemic corticosteroid and/or sino-nasal
surgery as well as the improvement in FEV; in the asthma subgroup were evaluated. Additional
secondary endpoints included 6-1item Asthma Control Questionnaire (ACQ-6) 1n the co-morbid asthma

subgroup.

The demographics and baseline charactenistics of these 2 studies are provided in Table 19 below.

Table 19: Demographics and Baseline Characteristics of CRSwNP Studies
Parameier SINUS-24 SINUS-52
(N=276) (N=448)
Mean age (years) (SD) 50.49 (13.39) 5195 (12.45)
% Male 572 623
Mean CRSwNP duration (years)(SD) 11.11 (9.16) 10.94 (9.63)
Patients with = 1 prior surgery (%) 717 583
Patients with systemic corticosteroid use in the previous 2 64.9 80.1
years (%)
Mean Bilateral endoscopic NPS®(SD), range 0-8 5.75(1.28) 6.10 (1.21)
Mean Nasal congestion (NC) score® (SD) range 03 235(0.57) 243 (0.59)
Mean LMK sinus CT total score®(SD), range 024 19.03 (4.44) 17.96 (3.76)
Mean Smell test (UPSIT) score” (SD), range 0—40 14.56 (8.48) 13.61 (8.02)
Mean loss of smell score® (AM). (SD) range 0—3 2.71 (0.54) 2.75(0.52)
Mean SNOT-22 total score” (SD). range 0—110 49 40 (20.20) 51.86 (20.90)
Mean Rhinosinusitis severty scale” (VAS), (SD) 0-10 cm 7.68 (2.05) 8.00 (2.08)
Mean blood eosinophils (cells/mcL)(SD) 437 (333) 431 (353)
Mean total IgE IU/mL (SD) 211.97 239 84
(275.73) (341.53)
Atopic (type 2 inflammatory disease) Medical History
% Overall 75.4% 82 4%
Asthma (%) 583 59.6
Mean FEV; (L)(SD) 2.69 (0.96) 257 (0.83)
Mean FEV, percent predicted (%)(SD) 85.30 (20.23) 83.39 (17.72)
Mean ACQ-6 score” (SD) 1.62 (1.14) 1.58 (1.09)
NSAID-ERD (%) 304 26.8

*Higher scores indicate greater disease severity except UPSIT where higher scores indicate lower disease
severity; SD=standard deviation; AM = moming: NP5 = nasal polyps score; UPSIT = University of

Pennsylvania smell identification test; SNOT-22 = 22-item Sino-Nasal Outcome Test; VAS = visual analogue
scale; FEV; = Forced expiratory volume in 1 second; ACQ-6 = Asthma Control Questionnaire-6; NSAID-ERD=

aspirin/nonsteroidal anti-inflammatory dmg exacerbated respiratory disease

Clinical Response (SINUS-24 and SINUS-52)

The results for primary and secondary endpoints in CRSwWNP studies are presented in the Table 20.
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Table 20: Results of the Primary and Secondary Endpoints in CRSwNP trials

SINUS -24 SINUS -52
Placebo Dupilumab LS mean Placebo Dupilumab LS mean
{n=133) 300mg Q2W difference vs. (n=153) 300meg Q2W difference vs.
(n=143) Placebo (n=295) Placebo
(95%CT) (95%CT)
Primary Endpoints at Week 24
Baseline| LS |Baseline| LS Baseli LS Baseline L5
Scores mean | mean | mean | mean mean mean
change change change change
-2.06 -1.80
NPS 5.86 0.17 5.64 -1.89 (-243.-1.69) 596 0.10 6.18 -1.71 (-2.10,-151)
0.89 0.87
NC 245 045 226 -1.34 (-1.07.-0.71) 238 038 246 -1.25 (-1.03.-0.71)
Kev Secondary Endpoints at Week 24
Baseline LS Baseline LS Baseline LS Baseline LS
Scores mean mean | T mean mean
change change change change
LMK
sinus CT -744 -5.13
ccan 1955 | 074 | 1855 | -8.18 (-8.35. 6.53) 17.65 0.09 18.12 521 (-5.80, 4.46)
SCOTE
Total
-2.61 2.4
symptom | 7.28 -1.17 6.82 377 (3.04,-217) 7.08 -1.00 7.30 345 (-2.87.2.00)
SCOTE
10.56 10.52
UPSIT 1444 | 0.70 1468 | 1126 (8.79.12.34) 13.78 -0.81 13.53 | (8.98.12.07)
Loss of -1.12 -0.98
el 273 029 270 -1.41 (-131,-093) 272 0.23 2797 -121 (-1.15.-081)
-21.12 -17.36
SNOT-22 | 50.87 | 931 480 |-3043 (-25.17, -17.06) 5348 | -1040 51.02 -27.77 (2087, -13.85)
-3.20 -2.93
VAS 796 -134 742 -4.54 (-3.79, -2.60) 798 -1.39 8.01 432 (-345. -2.40)

A reduction in score indicates improvement, except UPSIT where an increase indicates improvement.
Total symptom score is a composite severity score consisting of the sum of daily symptoms of NC, loss of smell,
and anterior/posterior thinorrhoea.
NC = nasal congestion, NPS = nasal polyposis score; LME = Lund-MacKay total CT score; UPSIT = University
of Pennsylvania smell identification test; SNOT-22 = 22-item Sino-Nasal Outcome Test; TSS = total symptom

score; VAS = visual analogue scale for rhinosimisitis
(all p values <0.0001, nominal for VAS)

The results of SINUS-52 study at week 52 are presented in Table 21.




Table 21: Results of the efficacy at week 52 in SINUS-52 study

Placebo Dupilumab LS mean Dupilumab LS mean
{n=153) 300meg Q2W difference vs. 300mg Q2W-Q4W difference vs.
(n=150) Placebo (n=145) Placebo (95%CT)
Baseline | LS mean | Baseline | LS mean (95%CT) Baseline | LS mean
mean change mean change mean chanpe

-2.40 6.29 -2.06 -221

NPS 5.96 0.15 6.07 -2.24 (277.2.02) (:2.59.-183)
-0.98 244 -148 -1.10

NC 238 037 248 -1.35 (-1.17.-0.79) (-129.-0.91)
LMEK sinus CT -6.94 17 81 -5.60 -5.71

scan score 17.65 0.11 18.42 -6.83 (-7.87.-6.01) (-6.64. 4.77)
Total symptom -2.85 728 -4.16 -322

score 7.08 0.4 731 3.7 (-3.35,-2.35) (-3.73.2.72)
1030 13.60 099 10.76

UPSIT 13.78 -0.77 13.46 053 (8.50. 12.10) (895, 12.57)
272 -0.19 281 -1.29 -1.10 273 -149 -1.30

Loss of Smell (-1.31, 0.80) (-1.51, -1.00)
-20.96 51.89 -30.52 -21.65

SNOT-22 53.48 -8.88 50.16 -20 84 (:25.03.-16.89) (:25.71.-17.58)

-381 7.78 -4.30 -346

VAS 7.98 -093 824 -4.74 (446.3.17) (4.10,-2.81)

A reduction in score indicates improvement, except UPSIT where an increase indicates improvement.

Total symptom score is a composite severity score consisting of the sum of daily symptoms of NC, loss of smell,
and anterior/posterior thinorrhoea.

NC = nasal congestion, NP5 = nasal polyposis score; LMK = Lund-MacKay total CT score; UPSIT = University
of Pennsylvania smell identification test; SNOT-22 = 22-item Sino-Nasal Outcome Test; TSS = total symptom
score; VAS = visual analogue scale for rhinosimisitis

(all p values <20.0001)

Statistically significant and clinically meaningful efficacy was observed in SINUS-24 with regard to
improvement in bilateral endoscopic NPS score at week 24. In the post-treatment period when patients
were off dupilumab. the treatment effect diminished over time (see Figure 7a). Stmilar results were
also seen in SINUS-52 at both week 24 and week 52 with a progressive improvement over time (see
Figure 7b).

Figure 7. .S mean change from baseline in bilateral nasal polyvps score (NP5) in SINUS-24 and
SINUS-52 - ITT population.

Figure 7a. SINUS-24 Figure 7b. SINUS-52
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In both studies, significant improvements in NC and daily loss of smell severity were observed as
early as the first assessment at week 4. The LS mean difference for NC at week 4 in the dupilumab
group versus placebo was -0.41 (95% CI: -0.52, -0.30) 1n SINUS-24 and -0.37 (95% CL -0.46, -0.27)
in SINUS-52. The LS mean difference for loss of smell at week 4 1n the dupilumab group versus
placebo was -0 34 (95% CI: -0.44, -0.25) in SINUS-24 and -0.31 (95% CI: -0.41_ -0.22) 1n SINUS-52_
A reduction in the proportion of patients with anosmia was observed 1n SINUS-24 and SINUS-52. At
baseline, 74% to 79% of patients had anosmia, which was reduced to 24% 1n SINUS-24 and 30% in
SINUS-52 at week 24, compared to no change in placebo. Improvement in nasal peak inspiratory flow
(NPIF) was observed in SINUS-24 and SINUS-52 at week 24. The LS mean difference in the
dupilumab group versus placebo was 40 4 Limuin (95% CI: 30.4, 50.4) and 36.6 L/min (95% CI: 28.0,

45.3), respectively.

Among the patients with rhinosinusitis VAS score =7 at baseline, a hugher percentage of patients
achieved VAS=<7 i the dupilumab group compared with the placebo group (83.3% versus 39 4% in
SINUS-24 and 75.0% versus 39.3% in SINUS-52) at week 24.

In the pre-specified multiplicity-adjusted pooled analysis of two studies, treatment with dupilumab
resulted m significant reduction of systemic corticosteroid use and need for sino-nasal surgery versus
placebo (HE. of 0.24; 95% CI: 0.17, 0.35) (see Figure8). The proportion of patients who required
systemic corticosteroids was reduced by 74% (HR of 0.26; 95% CI: 0.18, 0.38). The total number of
systemic corticosteroid courses per year was reduced by 75% (RR of 0.25; 95% CI: 0.17, 0.37). The
mean individual annualised prescribed total dose of systemic corticosteroids (in mg) during the
treatment period was 71% lower in the pooled dupilumab group compared with the pooled placebo
group (60.5 [531.3] mg versus 209.5 [497 2] mg, respectively). The proportion of patients who
required surgery was reduced by 83% (HR of 0.17; 95% CI: 0.07, 0.46).

Figure 8. Kaplan Meier Curve for time to first systemic corticosteroid use and/or sino-nasal
surgery during treatment period - ITT population [SINUS-24 and SINUS-52 pooled]
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The effects of dupilumab on the pnmary endpoints of NPS and nasal congestion and the key secondary
endpoint of LMK sinus CT scan score were consistent in patients with prior surgery and without prior

SULgery.

In patients with co-morbid asthma, significant improvements in FEV; and ACQ-6 were observed at
week 24 urespective of baseline blood eosinophils levels. The pooled LS Mean change from baseline
in FEV; at week 24 for dupilumab 300 mg Q2W was 0.14 vs -0.07 L for placebo, for a difference of
0.21 L (95% CI: 0.13, 0.29). In addition, improvements in FEV; were noted from the first
post-baseline assessment, at week 8 in SINUS-24 and week 4 1n SINUS-52. Improvements in ACQ-6
in patients with co-morbid asthma were observed in both studies. A response was defined as an
improvement in score of 0.5 or more. The LS mean difference in the dupilumab group versus placebo
at week 24 was -0.76 (95% CI: -1.00 to -0.51) 1n SINUS-24 and -0.94 (95% CI: -1.19, -0.69) i
SINUS-52.

The ACQ-6 responder rate for dupilumab 300 mg Q2W for SINUS-24 at week 24 was 56% versus
28% 1n placebo (odds ratio 3.17; 95% CI: 1.65, 6.09). The ACQ-6 responder rate for dupilumab 300
mg Q2W for SINUS-52 was 46% versus 14% placebo at week 52 (odds ratio 7.02; 95% CI: 3.10,
15.90).

In patients with NSAID-ERD, the effects of dupilumab on the primary endpoints of NPS and NC and
the key secondary endpoint of LMK sinus CT scan score were consistent with that observed in the
overall CRSwWNP population.

Paediatric population

A total of 107 adolescents aged 12 to 17 years with moderate to severe asthma were enrolled 1n
QUEST study and recerved erther 200 mg (N=21) or 300 mg (N=18) dupilumab (or matching placebo
either 200 mg [N=34] or 300 mg [N=34]) every other week. Efficacy with respect to severe asthma
exacerbations and lung function was observed in both adolescents and adults. For both the 200 mg and
300 mg every other week doses. sigmificant improvements in FEV; (LS mean change from baseline at
eek 12) were observed (0.36 L and 0.27 L, respectively). For the 200 mg every other week dose,
patients had a reduction in the rate of severe exacerbations that was consistent with adults. Safety and
efficacy in paediatric patients (< 12 years of age) with severe asthma have not been established. The
adverse event profile in adolescents was generally similar to the adults.

The European Medicines Agency has deferred the obligation to submit the results of studies with
dupilumab in one or more subset of the paediatric population in atopic dermatitis and asthma (see
section 4.2 for information on paediatric use). The European Medicines Agency has waived the
obligation to submit the results of studies with dupilumab in all subsets of the paediatric population 1n
the treatment of nasal polyposis (see section 4.2 for information on paediatric use).

5.2 Pharmacokinetic properties
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The pharmacokinetics of dupilumab 1s simlar in patients with atopic dermatitis, asthma, and
CRSwNP.

Absorption

After a single subcutaneous (SC) dose of 75-600 mg dupilumab, median times to maximum
concentration in serum (fy) Were 3-7 days. The absolute bioavailability of dupilumab following a SC
dose 15 similar between AD, asthma, and CRSwNP patients, ranging between 61% and 64 %, as
deternuned by a population pharmacokinetics (PK) analysis.

Steady-state concentrations were achieved by week 16 following the administration of 600 mg starting
dose and 300 mg dose every other week or 300 mg dose every other week without a loading dose.
Across climcal trials, the mean +5D steady-state trough concentrations ranged from 69.2+36.9 mcg/ml
to 80.2+35.3 mcg/ml for 300 mg dose and from 29 2+18.7 to 36.5+22 2 mcg/ml for 200 mg dose
administered every other week.

Distribution

A volume of distibution for dupilumab of approximately 4.6 L was estimated by population PK
analysis, indicating that dupilumab 1s distnibuted primarily in the vascular system.

Biotransformation

Specific metabolism studies were not conducted because dupilumab 15 a protein. Dupilumab 1s
expected to degrade to small peptides and individual amino acids.

Elimination

Dupilumab elimination 1s mediated by parallel linear and nonlinear pathways. At higher
concentrations, dupilumab elimination 1s primanly through a non-saturable proteolytic pathway, while
at lower concentrations, the non-linear saturable IL4R o target-mediated elimination predominates.
After the last steady state dose, the median time for dupilumab concentrations to decrease below the
lower limit of detection, estimated by population PK analysis, was 9 weeks for the 200 mg Q2W, 10-
11 weeks for the 300 mg Q2W regimen and 13 weeks for the 300 mg QW regimen.

Linearity/non-linearity

Due to nonlinear clearance, dupilumab exposure, as measured by area under the concentration-time
curve, increases with dose in a greater than proportional manner following single SC doses from 75-
600 mg.

Special populations

Gender
Gender was not found to be associated with any clinically meamingful impact on the systemic exposure
of dupilumab determined by population PK analysis.

Elderly patients

Of the 1.472 patients with atopic dermatitis exposed to dupilumab in a phase 2 dose-ranging study or
phase 3 placebo-controlled studies, a total of 67 were 65 years or older. Although no differences in
safety or efficacy were observed between older and younger adult atopic dermatitis patients, the
number of patients aged 65 and over 1s not sufficient to determine whether they respond differently
from younger patients.
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Age was not found to be associated with any climcally meaningful impact on the systemic exposure of
dupilumab determined by population PK analysis. However, there were only 61 patients over 65 years
of age included mn this analysis.

Of the 1,977 patients with asthma exposed to dupilumab, a total of 240 patients were 65 years or older
and 39 patients were 75 years or older. Efficacy and safety in this age group were similar to the overall
study population.

There were only 79 patients older than 65 years with CRSwWNP exposed to dupilumab among them 11
patients were 75 years and older.

Race

Race was not found to be associated with any clinically meamngful impact on the systemic exposure
of dupilumab by population PK analysis.

Hepatic impairment

Dupilumab, as a monoclonal antibody, is not expected to undergo significant hepatic elimination. No
climcal studies have been conducted to evaluate the effect of hepatic impairment on the
pharmacokinetics of dupilumab.

Renal impairment

Dupilumab, as a monoclonal antibody, 15 not expected to undergo significant renal elimination. No
clinical studies have been conducted to evaluate the effect of renal impairment on the
pharmacokinetics of dupilumab. Population PK analysis did not identify mild or moderate renal
impairment as having a chinically meaningful influence on the systemic exposure of dupilumab. Very
limited data are available in patients with severe renal impairment.

Body Weight

Dupilumab trough concentrations were lower in subjects with higher body weight with no meaningful
impact on efficacy. There were only 6 patients exposed to dupilumab with body weight =130 kg in
CERSwNP clinical studies.

Paediatric population
The pharmacokinetics of dupilumab in paediatric patients (< 12 years of age) with atopic dermatitis
has not been studied.

For adolescents 12 to 17 years of age with atopic dermatitis receiving every other week dosing (Q2W)
with either 200 mg (<60 kg) or 300 mg (=60 kg), the mean +5D steady state trough concentration of
dupilumab was 54.5+27.0 mcg/ml.

A total of 107 adolescents aged 12 to 17 years with asthma were enrolled in QUEST study. The mean
+5D steady-state trough concentrations of dupilumab were 107+51.6 meg/mL and 46 7+26 9 mcg/ml.,
respectively, for 300 mg or 200 mg administered every other week. No age-related pharmacokinetic
difference was observed in adolescent patients after correction for body weight.

CRSwNP does not normally occur in children. The pharmacokinetics of dupilumab in paediatric
patients (<18 years of age) with CRSwNP has not been studied.
5.3 Preclinical safety data

Non-clinical data reveal no special hazard for humans based on conventional studies of repeated dose
toxicity (including safety pharmacology endpoints) and toxicity to reproduction and development.

The mutagenic potential of dupilumab has not been evaluated; however monoclonal antibodies are not
expected to alter DNA or chromosomes.
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Carcinogenicity studies have not been conducted with dupilumab. An evaluation of the available
evidence related to IL-4Ra inhibition and amimal toxicology data with surrogate antibodies does not
suggest an increased carcinogenic potential for dupilumab.

During a reproductive toxicology study conducted in monkeys. using a surrogate antibody specific to
the monkey IL-4Ra. no fetal abnormalities were observed at dosages that saturate the IL-4Ra.

An enhanced pre- and post-natal developmental study revealed no adverse effects in matemnal animals
or their offspring up to 6 months post-partum/post-birth.

Fertility studies conducted in male and female mice using a surrogate antibody against IL-4R.o« showed
no impairment of fertility (see section 4.6).

o. PHARMACEUTICAL PARTICULARS
6.1 List of excipients

arginine hydrochloride

histidine

polysorbate 80 (E433)

sodium acetate trihydrate

glacial acetic acid (E260)

suCrose

water for ijjections

6.2 Incompatibilities

In the absence of compatibility studies, this medicinal product must not be mixed with other medicinal
products.

6.3  Shelf life

30 months.

If necessary, pre-filled syringes may be kept at room temperature up to 25°C for a maximum of

14 days. Do not store above 25°C. If the carton needs to be removed permanently from refrigerator,

the date of removal may be recorded on the outer carton. After removal from the refrigerator, Dupixent
must be used within 14 days or discarded.

6.4 Special precautions for storage

Store 1n a refnigerator (2°C - 8°C).

Do not freeze.

Store in the oniginal carton 1n order to protect from light.

6.5 Nature and contents of container

2 ml solution in a siliconised type-1 clear glass pre-filled syringe with or without needle shield. with a
fixed 27 gauge 12.7 mm (% inch), thin wall stainless steel staked needle.

Dupixent 300 mg solution for injection 1n pre-filled syninge

Pack size:
. 1 pre-filled syringe

39



. 2 pre-filled syringes
. Multipack contaiming 3 (3 packs of 1) pre-filled syringes
. Multipack contaiming 6 (3 packs of 2) pre-filled syninges

Not all pack sizes may be marketed.
6.6 Special precautions for disposal and other handling

The mstructions for the preparation and administration of Dupixent in a pre-filled syninge are given in
the package leaflet.

The solution should be clear to shightly opalescent, colourless to pale yellow. If the solution 1s cloudy,
discoloured or contains visible particulate matter, the solution should not be used.

After removing the 300 mg pre-filled syringe from the refrigerator, 1t should be allowed to reach room
temperature up to 25°C by waiting for 45 min before injecting Dupixent.

The pre-filled syringe should not be exposed to heat or direct sunlight and should not be shaken.

Any unused medicinal product or waste material should be disposed of 1n accordance with local
requirements. After use, place the pre-filled syringe into a puncture-resistant contamner and discard as
required by local regulations. Do not recycle the container. Keep the container out of sight and reach
of children.

7. MAREKETING AUTHORISATION HOLDER

sanofi-aventis groupe
54, rue La Boétie
75008 Paris

France

8. MAREKETING AUTHORISATION NUMEBER(S)

EU/1/17/1229/001
EU/1/17/1229/002
EU/1/17/1229/003
EU/1/17/1229/004
EU/1/17/1229/005
EU/1/17/1229/006
EU/1/17/1229/007
EU/1/17/1229/008

9. DATE OF FIRST AUTHORISATION/RENEWAL OF THE AUTHORISATION

Date of first authorisation: 26 September 2017

10. DATE OF REVISION OF THE TEXT

Detailed information on this medicinal product 1s available on the website of the European Medicines
Agency http://www.ema europa_eu
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Y’[’his medicinal product is subject to additional monitoring. This will allow quick identification of
new safety information. Healthcare professionals are asked to report any suspected adverse reactions.
See section 4.8 for how to report adverse reactions.

1. NAME OF THE MEDICINAL PRODUCT

Dupixent 200 mg solution for imection in pre-filled syringe

Dupixent 200 mg solution for imjection in pre-filled pen

2. QUALITATIVE AND QUANTITATIVE COMPOSITION

Dupilumab 200 mg solution for injection in pre-filled syringe

Each single-use pre-filled syninge contains 200 mg of duptlumab in 1.14 ml solution (175 mg/ml).
Dupilumab 200 mg solution for injection in pre-filled pen

Each single-use pre-filled pen contains 200 mg of dupilumab in 1.14 ml solution (175 mg/ml).
Dupilumab 1s a fully human monoclonal antibody against interleukin (11.)-4 receptor alpha that inhibits
IL-4/TL-13 signalling, produced 1n Chinese Hamster Ovary (CHO) cells by recombinant DNA
technology.

For the full list of excipients. see section 6.1.

i PHARMACEUTICAL FORM
Solution for injection (1mjection)

Clear to slightly opalescent. colourless to pale yellow solution, which 1s free from visible particulates.

4. CLINICAL PARTICULARS
4.1 Therapeutic indications
Atopic dermatitis

Dupixent 1s indicated for the treatment of moderate-to-severe atopic dermatitis in adulis and
adolescents12 years and older who are candidates for systemic therapy.

Asthma

Dupixent 1s indicated in adults and adolescents 12 years and older as add-on maintenance treatment for
severe asthma with type 2 inflammation characterised by raised blood eosinophils and/or raised FeNO
(see section 5.1), who are inadequately controlled with high dose ICS plus another medicinal product
for maintenance treatment.

4.2 Posology and method of administration

Treatment should be imtiated by healthcare professionals expenenced in the diagnosis and treatment of
conditions for which dupilumab is indicated (see section 4.1).
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Posolo

Atopic Dermatitis
Adolescents

The recommended dose of dupilumab for adolescent patients 12 to 17 years of age is specified in
Table 1.

Table 1: Dose of dupilumab for subcutaneous administration in adolescent patients 12 years to
17 years of age with atopic dermatitis

Body Weight of Initial Dose Subsequent Doses
Patient {every other week)
less than 60 kg 400 mg (two 200 mg injections) 200 mg
60 kg or more 600 mg (two 300 mg injections) 300 mg
Adults

The recommended dose of dupilumab for adult patients 1s an initial dose of 600 mg (two 300 mg
injections), followed by 300 mg given every other week administered as subcutaneous mjection.

Dupilumab can be used with or without topical corticosteroids. Topical calcineurin inhibitors may be
used, but should be reserved for problem areas only, such as the face, neck, intertriginous and genital
areas.

Consideration should be given to discontinuing treatment in patients who have shown no response
after 16 weeks of treatment for atopic dermatitis. Some patients with initial partial response may
subsequently improve with continued treatment beyond 16 weeks. If dupilumab treatment interruption
becomes necessary, patients can still be successfully re-treated.

Asthma

The recommended dose of dupilumab for adults and adolescents (12 years of age and older) 1s:

. An initial dose of 400 mg (two 200 mg mjections), followed by 200 mg given every other week
administered as subcutaneous imection.

. For patients with severe asthma and who are on oral corticosteroids or for patients with severe
asthma and co-morbid moderate-to-severe atopic dermatitis or adults with co-morbid severe
chronic rthinosinusitis with nasal polyposis. an mnitial dose of 600 mg (two 300 mg 1mjections),
followed by 300 mg every other week administered as subcutaneous injection.

Patients receiving concomitant oral corticosteroids may reduce their steroid dose once climical
improvement with dupilumab has occurred (see section 5.1). Steroid reductions should be

accomplished gradually (see section 4.4).
Dupilumab is intended for long-term treatment. The need for continued therapy should be considered

at least on an annual basis as deternuned by physician assessment of the patient’s level of asthma
control.

Missed dose

If a dose 15 missed, administer the dose as soon as possible. Thereafter, resume dosing at the regular
scheduled time.

Special populations

Elderly patients (= 65 years)
No dose adjustment 15 recommended for elderly patients (see section 5.2).
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Renal impairment
No dose adjustment is needed in patients with mild or moderate renal impairment. Very limited data
are available in patients with severe renal impairment (see section 5.2).

Hepatic impairment
No data are available in patients with hepatic impairment (see section 5.2).

Body weight
No dose adjustment for body weight 1s recommended for patients with asthma 12 years of age and
older or 1n adults with atopic dermatitis (see section 5.2).

For patients 12 to 17 years of age with atopic dermatitis, the recommended every other week dose 1s
200 mg (<60 kg) or 300 mg (=60 kg).

Paediatric patients

The safety and efficacy of dupilumab in children with atopic dermatitis below the age of 12 years have
not been established (see section 5.2). No data are available.

The safety and efficacy of dupilumab in children with severe asthma below the age of 12 years have
not been established (see section 5.2). No data are available.

Method of adnunistration

Subcutaneous use

Dupilumab i1s administered by subcutaneous injection into the thigh or abdomen, except for the 5 cm
around the navel. If somebody else admimisters the injection, the upper arm can also be used.

For the imtial 400 mg dose, two 200 mg injections should be administered consecutively in different
imjection sites.

It 15 recommended to rotate the injection site with each imection. Dupilumab should not be injected
into skin that 1s tender, damaged or has bruises or scars.

A patient may self-inject dupilumab or the patient's caregiver may administer dupilumab 1f their
healthcare professional determunes that this 1s appropriate. Proper training should be provided to
patients and/or caregivers on the preparation and administration of dupilumab prior to use according to
the Instructions for Use (IFU) section in the package leaflet.

4.3 Contraindications
Hypersensitivity to the active substance or to any of the excipients hsted in section 6.1.
4.4 Special warnings and precautions for use

Dupilumab should not be used to treat acute asthma symptoms or acute exacerbations. Dupilumab
should not be used to treat acute bronchospasm or status asthmaticus.

Systemic, topical, or inhaled corticosteroids should not be discontinued abruptly upon inttiation of
therapy with dupilumab. Reductions in corticosteroid dose, if appropriate, should be gradual and
performed under the direct supervision of a physician. Reduction in corticosteroid dose may be
associated with systemic withdrawal symptoms and/or unmask conditions previously suppressed by
systemic corticosteroid therapy.

Biomarkers of type 2 inflammation may be suppressed by systemic corficosteroid use. This should be
taken into consideration to determine type 2 status in patients taking oral corticosteroids (see section
5.1).
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Traceabality

In order to improve the traceability of biological medicinal products, the name and the batch number
of the adnumistered product should be clearly recorded.

Hypersensitivity

If a systemic hypersensitivity reaction (immediate or delayed) occurs, administration of dupilumab
should be discontinued immediately and appropriate therapy immitiated. Very rare cases of serum
sickness/serum sickness-like reactions have been reported in the atopic dermatitis development
program following the administration of dupilumab. Anaphylactic reaction has been reported very
rarely in the asthma development program following the administration of dupilumab (section 4_8).

Eosimmophilic conditions

Cases of eosinophilic pneumonia and cases of vasculitis consistent with eosinophilic granulomatosis
with polyangiitis have been reported with dupilumab in adult patients who participated in the asthma
development program. Physicians should be alert to vasculitic rash, worsening pulmonary symptoms,
cardiac complications, and/or neuropathy presenting in their patients with eosinophilia. Patients being
treated for asthma may present with serious systemic eosinophilia sometimes presenting with clinical
features of eosinophilic pneumonia or vasculitis consistent with eosinophilic granulomatosis with
polyangiitis, conditions which are often treated with systemic corticosteroid therapy. These events
usually, but not always, may be associated with the reduction of oral corticosteroid therapy.

Helminth infection

Patients with known helminth infections were excluded from participation 1n chinical studies.
Dupilumab may influence the immune response against helminth infections by mhibiting IL-4/TL-13
signaling. Patients with pre-existing helminth infections should be treated before imtiating dupilumab.
If patients become infected while receiving treatment with dupilumab and do not respond to anti-
helminth treatment, treatment with dupilumab should be discontinued until infection resolves.

Conjunctivitis related events

Patients treated with dupilumab who develop conjunctivitis that does not resolve following standard
treatment should undergo ophthalmological examination (section 4.8).

Atopic dermatitis patients with comorbid asthma

Patients on dupilumab for moderate-to-severe atopic dermatitis who also have comorbid asthma
should not adjust or stop their asthma treatments without consultation with their physicians. Patients
with comorbid asthma should be monitored carefully following discontinuation of dupilumab.

Vaccinations

Live and live attenuated vaccines should not be given concurrently with dupilumab as clinical safety
and efficacy has not been established. Immune responses to TdaP vaccine and meningococcal
polysacchande vaccine were assessed, see section 4.5. It 1s recommended that patients should be
brought up to date with live and live attenuated immunisations in agreement with current
immunisation guidelines prior to treatment with dupilumab.

Sodium content

This medicinal product contains less than 1 mmol sodium (23 mg) per 200 mg dose, 1.e. essentially
“sodmm-free™.
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4.5 Interaction with other medicinal products and other forms of interaction

Immune responses to vaccination were assessed in a study in which patients with atopic dermatitis
were treated once weekly for 16 weeks with 300 mg of dupilumab. After 12 weeks of dupilumab
administration, patients were vaccinated with a Tdap vaccine (T cell-dependent), and a memingococcal
polysacchande vaccine (T cellindependent) and immune responses were assessed 4 weeks later.
Antibody responses to both tetanus vaccine and meningococcal polysacchanide vaccine were similar in
dupilumab-treated and placebo-treated patients. No adverse interactions between either of the non-live
vaccines and dupilumab were noted 1n the study.

Therefore, patients receiving dupilumab may receive concurrent inactivated or non-live vaccinations.
For information on live vaccines see section 4.4.

In a clinical study of AD patients, the effects of dupilumab on the pharmacokinetics (PK) of CYP
substrates were evaluated. The data gathered from this study did not indicate clinically relevant effects
of dupilumab on CYP1A2, CYP3A, CYP2C19, CYP2D6, or CYP2C9 activity.

An effect of dupilumab on the PK of co-administered medications 1s not expected. Based on the
population analysis, commonly co-administered medications had no effect on dupilumab
pharmacokinetics on patients with moderate to severe asthma.

4.6  Fertility, pregnancy and lactation

Pregnancy

There are limited amount of data from the use of dupilumab in pregnant women. Animal studies do not
indicate direct or indirect harmful effects with respect to reproductive toxicity (see section 5.3).

Dupilumab should be used dunng pregnancy only if the potential benefit justifies the potential risk to
the foetus.

Breast-feeding

It 15 unknown whether dupilumab 1s excreted in human milk or absorbed systemucally after ingestion.
A decision must be made whether to discontinue breast-feeding or to discontinue dupilumab therapy
taking into account the benefit of breast feeding for the child and the benefit of therapy for the woman.

Eertility

Amnimal studies showed no impairment of fertility (see section 5.3).

4.7 Effects on ability to drive and use machines

Dupilumab has no or negligible influence on the ability to drive or operate machinery.
4.8 TUndesirable effects

Atopic dermatitis

Adults with atopic dermatitis

Summary of the safety profile

The most common adverse reactions were injection site reactions, conjunctivitis, blephartis, and oral
herpes. Very rare cases of serum sickness/serum sickness-like reactions have been reported in the
atopic dermatitis development program (see section 4.4).
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In the monotherapy studies, the proportion of patients who discontinued treatment due to adverse
events was 1.9 % of the placebo group. 1.9 % of the dupilumab 300 mg Q2W group, 1.5 % of the
dupilumab 300 mg QW group. In the concomutant TCS study, the proportion of patients who
discontinued treatment due to adverse events was 7.6 % of the placebo + TCS group, 1.8 % of the
dupilumab 300 mg Q2W + TCS group, and 2.9 % of the dupilumab 300 mg QW + TCS group.

Tabulated list of adverse reactions

The safety of dupilumab was evaluated m four randomized, double-blind, placebo-controlled studies
and one dose-ranging study in patients with moderate-to-severe atopic dermatitis. In these 5 trials,
1.689 subjects were treated with subcutaneous injections of dupilumab, with or without concomitant
topical corticosteroids (T'CS). A total of 305 patients were treated with dupilumab for at least 1 year.

Listed in Table 2 are adverse reactions observed in atopic dermatitis climcal trials presented by system
organ class and frequency, using the following categories: very commeon (= 1/10); common (= 1/100 to
= 1/10); uncommon (= 1/1,000 to < 1/100); rare (= 1/10,000 to < 1/1,000); wvery rare (< 1/10,000).
Within each frequency grouping, undesirable effects are presented in order of decreasing seriousness.

Table 2: List of adverse reactions in atopic dermatitis

MedDRA System Frequency Adverse Reaction

Organ Class

Infections and Common Conjunctivitis

infestations Oral herpes

Blood and lymphatic | Common Eosinophilia

system disorders

Immune system Very rare Serum sickness/serum sickness-like reactions

disorders

Nervous system Common Headache

disorders

Eye disorders Common Conjunctivitis allergic
Eve pruritus
Blepharitis

General disorders Very common Injection site reactions

and administration

site conditions

Adolescents with atopic dermatitis

The safety of dupilumab was assessed in a study of 250 patients 12 to 17 years of age with
moderate-to-severe atopic dermatitis (AD-1526). The safety profile of dupilumab in these
patients followed through week 16 was similar to the safety profile from studies in adults with
atopic dermatitis.

The long-term safety of dupilumab was assessed in an open-label extension study in patients 12 to
17 vwears of age with moderate-to-severe atopic demmatitis (AD-1434). The safety profile of
dupilumab in patients followed through week 52 was similar to the safety profile observed at week
16 in AD-1526 study. The long-term safety profile of dupilumab observed in adolescents was
consistent with that seen in adults with atopic dermatitis.

Asthma

Summary of the safety profile

The most common adverse reaction was injection site erythema. Anaphylactic reaction has been
reported very rarely in the asthma development program (see section 4.4).
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In DRI12544 and QUEST studies, the proportion of patients who discontinued treatment due to
adverse events was 4.3% of the placebo group, 3.2% of the dupilumab 200 mg Q2W group, and 6.1%
of the dupilumab 300 mg Q2W group.

Tabulated list of adverse reactions

A total of 2 888 adult and adolescent patients with moderate-to-severe asthma were evaluated 1 3
randomised, placebo-controlled, multicentre trials of 24 to 52 weeks duration (DRI12544, QUEST,
and VENTURE). Of these, 2,678 had a listory of 1 or more severe exacerbations in the year prior to
enrolment despite regular use of medium-to-high dose inhaled corticosteroids plus an additional
controller(s) (DRI12544 and QUEST). A total of 210 patients with oral corticosteroid-dependent
asthma receiving high-dose inhaled corticosteroids plus up to two additional controllers were enrolled

(VENTURE).

Listed in Table 3 are adverse reactions observed in asthma clinical tnals presented by system organ
class and frequency, using the following categones: very common (= 1/10); common (= 1/100 to
= 1/10); uncommon (= 1/1,000 to < 1/100); rare (= 1/10,000 to < 1/1,000); wvery rare (< 1/10,000).
Within each frequency grouping, undesirable effects are presented in order of decreasing seriousness.

Table 3: List of adverse reactions in asthma

MedDRA System Frequency Adverse Reaction

Organ Class

Immune system Very rare Anaphylactic reaction

disorders

General disorders Very common Injection site erythema

and administration Common Injection site oedema

site conditions Common Injection site pain
Common Injection site pruritus

Description of selected adverse reactions in atopic dermatitis and asthma indications

Hypersensitivity
Very rare cases of serum sickness/serum sickness-like reactions and anaphylactic reaction have been
reported following administration of dupilumab (see section 4.4).

Conjunctivitis and related events

Comnjunctivitis occurred more frequently 1n atopic dermatitis patients who received dupilumab. Most
patients with conjunctivitis recovered or were recovening dunng the treatment period. Among asthma
patients frequency of conjunctivitis was low and simmlar between dupilumab and placebo (see section
4.4).

Eczema herpeticum

Eczema herpeticum was reported in < 1 % of the dupilumab groups and 1 < 1 % of the placebo group
in the 16-week atopic dermatitis monotherapy studies. In the 52-week atopic dermatitis dupilumab +
TCS study, eczema herpeticum was reported 1 0.2 % of the dupilumab + TCS group and 1.9 % of the
placebo + TCS group.

Eosinophilia

Dupilumab-treated patients had a greater mean 1mitial increase from baseline 1n eosinophil count
compared to patients treated with placebo. Eosinophil counts declined to near baseline levels during
study treatment.

Treatment-emergent eosmophilia (= 5,000 cells'mcl) was reported in < 2 % of dupilumab-treated
patients and < 0.5 % in placebo-treated patients.
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Infections

In the 16-week atopic dermatitis monotherapy clinical studies. serious infections were reported in
1.0 % of patients treated with placebo and 0.5 % of patients ireated with dupilumab. In the 52-week
atopic dermatitis CHRONOS study, serious infections were reported 1n 0.6 % of patients treated with
placebo and 0.2 % of patients treated with dupilumab.

Immunogenicity
As with all therapeutic proteins, there 1s a potential for immunogenicity with dupilumab.

Anti-Drug-Antibodies (ADA) responses were not generally associated with impact on dupilumab
exposure, safety, or efficacy.

Approximately 6 % of patients with atopic dermatitis or asthma who recerved dupilumab 300 mg
Q2W for 52 weeks developed ADA to dupilumab; approximately 2 % exhibited persistent ADA
responses and approximately 2 % had neutralizing antibodies.

Approximately 9 % of patients with asthma who recerved dupilumab 200 mg Q2W for 52 weeks
developed antibodies to dupilumab; approximately 4 % exhibited persistent ADA responses and
approximately 4 % had neutralizing antibodies.

Approximately 5 % of patients in the placebo groups in the 52 week studies were also positive for

antibodies to dupilumab; approximately 2 % exhibited persistent ADA response and approximately
1% had neutralizing antibodies.

Less than 0.4 % of patients exhibited high titer ADA responses associated with reduced exposure and
efficacy. In addition, there was one patient with serum sickness and one with serum sickness-like
reaction (< 0.1 %) associated with high ADA titers (see section 4.4).

Paediatnic population

The safety profile observed in the adolescents aged 12 to 17 years in atopic dermatitis clinical trials
was similar to that seen in adults.

A total of 107 adolescents aged 12 to 17 years with asthma were enrolled in the 52 week QUEST
study. The safety profile observed was similar to that seen in adults.

Reporting of suspected adverse reactions

Reporting suspected adverse reactions after authorisation of the medicinal product 1s important. It
allows continued monitoring of the benefit/nisk balance of the medicinal product. Healthcare
professionals are asked to report any suspected adverse reactions via the national reporting system

listed in Appendix V.

4.9 Overdose

There 1s no specific treatment for dupilumab overdose. In the event of overdosage, monitor the patient
for any signs or symptoms of adverse reactions and institute appropriate symptomatic treatment
immediately.

5. PHARMACOLOGICAL PROPERTIES

5.1 Pharmacodynamic properties

Pharmacotherapeutic group: Other dermatological preparations, agents for dermatitis. excluding

corticosteroids, ATC code: D11AHOS
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Mechanism of action

Dupilumab 1s a recombinant human IgG4 monoclonal antibody that inhibits interlenkin-4 and
interleukin-13 signaling. Dupilumab inhibits IL.-4 signaling via the Type I receptor (IL-4Rw/yc), and
both IL-4 and IL-13 signaling through the Type I receptor (IL-4Ra/TL-13Ra). [L-4 and IL.-13 are
major drivers of human type 2 inflammatory disease, such as atopic demmatitis and asthma. Blocking
the IL-4/TL.-13 pathway with dupilumab in patients decreases many of the mediators of type 2
inflammation.

Pharmacodyvnamic effects

In atopic dermatitis clinical trials, treatment with dupilumab was associated with decreases from
baseline in concentrations of type 2 immunity biomarkers, such as thymus and activation-regulated
chemokine (TARC/CCL17), total serum IgE and allergen-specific IgE in serum. A reduction of lactate
dehydrogenase (LDH), a biomarker associated with AD disease activity and seventy, was observed
with dupilumab treatment.

In asthma clinical trials. dupilumab treatment markedly decreased FeNO and circulating
concentrations of eotaxin-3, total IgE, allergen specific IgE. TARC, and periostin i asthma subjects
relative to placebo. These reductions in type 2 inflammatory biomarkers were comparable for the
200 mg Q2W and 300 mg Q2W regimens. These markers were near maximal suppression after 2
weeks of treatment, except for IgE which declined more slowly. These effects were sustained
throughout treatment.

Climical efficacy and safetv 1n atopic dermatitis
Adolescents with atopic dermatitis

The efficacy and safety of dupilumab monotherapy in adolescent patients was evaluated in a
multicentre, randomised, double-blind, placebo-controlled study (AD-1526) in 251 adolescent
patients 12 to 17 years of age with moderate-to-severe atopic demmatiis (AD) defined by
Investigator's Global Assessment (IGA) score =3 in the overall assessment of AD lesions on a
severity scale of 0 to 4, an Eczema Area and Seventy Index (EASI) score =16 on a scale of 0 to
72, and a mummum body surface area (BSA) mvolvement of =10%. Eligible patients enrolled
into this study had previous inadequate response to topical medication.

Patients received 1) an mitial dose of 400 mg dupilumab (two 200 mg injections) on day 1,
followed by 200 mg once every other week (Q2W) for patients with baseline weight of <60 kg or
an imitial dose of 600 mg dupilumab (two 300 mg injections) on day 1, followed by 300 mg Q2W
for patients with baseline weight of = 60 kg; 2) an initial dose of 600 mg dupilumab (two 300 mg
injections) on day 1, followed by 300 mg every 4 weeks (Q4W) regardless of baseline body
weight; or 3) matching placebo. Dupilumab was admimistered by subcutaneous (SC) injection. If
needed to control intolerable symptoms, patients were permitted to receive rescue treatment at the
discretion of the investigator. Patients who received rescue treatment were considered non-
responders.

In this study, the mean age was 14.5 years, the median weight was 59 4 kg, 41.0 % were female,
62.5% were White, 15.1% were Asian_ and 12.0% were Black. At baseline 46.2% of patients had
a baseline IGA score of 3 (moderate AD), 53.8% of patients had a baseline IGA of 4 (severe
AD), the mean BSA mvolvement was 56.5%, and 42 4 % of patients had received prior systemic
immunosuppressants -Also at baseline the mean Eczema Area and Severity Index (EASI) score
was 35.5, the baseline weekly averaged pruritus Numerical Rating Scale (NRS) was 7.6, the
baseline mean SCORing Atopic Dermatitis (SCORAD) score was 703, the baseline mean Patient
Ornented Eczema Measure (POEM) score was 21.0, and the baseline mean Children Dermatology
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Life Quality Index (CDLQI) was 13.6. Overall, 92.0% of patients had at least one co-morbad
allergic condition; 65.6% had allergic thinitis, 53.6% had asthma, and 60.8% had food allergies.
The co-pnimary endpoint was the proportion of patients with IGA 0 or 1 (“clear” or “almost
clear™) least a 2-point improvement and the proportion of patients with EASI-75 (improvement
of at least 75% in EASI), from baseline to week 16. Other evaluated outcomes mncluded the
proportion of subjects with EASI-50 or EASI-90 (improvement of at least 50% or 90% in EASI
from baseline respectively). reduction in 1tch as measured by the peak prunitus NRS, and percent
change in the SCORAD scale from baseline to week 16. Additional secondary endpoints
imncluded mean change from baseline to week 16 1 the POEM and CDLQI scores.

Clinical Response

The efficacy results at week 16 for adolescent atopic dermatitis study are presented in Table 4.

Table 4: Efficacy results of dupilumab in the adolescent atopic dermatitis study at Week 16
(FAS)

AD-1526(FAS)”
Placebo Dupilumab
200 mg (=60 kg) and
300 mg (=60 kg)
Q2W
Patients randomised 85° 82°

IGAQor lb, % responders” 2 4% 24 4%
EASI-50, % responders” 12 9% 61.0%
EASI-75. % responders” 8.2% 41.5%
EASI-90, % responders” 2 4% 23 2%
EASI LS mean % change from baseline (+/-SE) -23.6% -65.9%

(5.49) (3.99)
SCORAD, LS mean % change from baseline -17.6% -51.6%
(+/- SE) (3.76) (3.23)
Pruritus NRS, LS mean % change from baseline -19.0% -47.9%
(+/- SE) (4.09) (3.43)
Pruritus NRS (>4-point improvement), % 4.8% 36.6%
responders”
BSA LS mean % change from baseline -11.7% -30.1%
(+/- SE) (2.72) (2.34)
CDLQIL LS mean change from baseline 5.1 8.5
(+/-SE) (0.62) (0.50)
CDLQL, (=6-point improvement), % responders 19.7% 60.6%
POEM, LS mean change from baseline 38 -10.1
(+/- SE) (0.96) (0.76)
POEM, (=6-point improvement), % responders 9 5% 63 4%

*Full Analysis Set (FAS) includes all patients randomised.

E Responder was defined as a subject with IGA 0 or 1 (“clear”™ or “almost clear™) with a reduction of =2 points on
a 04 IGA scale.

* Patients who received rescue treatment or with missing data were considered as non-responders (58 8% and
20.7% in the placebo and dupilumab arms, respectively).

All p —values <20.0001

A larger percentage of patients randonused to placebo needed rescue treatment (topical corticosteroids,
systemic corticosteroids, or systemic non-steroidal immunosuppressants) as compared to the
dupilumab group (58.8% and 20.7%, respectively).

A sigmificantly greater proportion of patients randomised to dupilumab achieved a rapid improvement
in the pruntus NRS compared to placebo (defined as >=4-point improvement as early as week 4;
nominal p<0.001) and the proportion of patients responding on the prunitus NES continued to increase
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through the treatment period (see Figure 1). The improvement in pruritus NRS occurred in conmjunction
with the improvement of objective signs of atopic dermatitis.

Figure 1: Proportion of adolescent patients with =4-point improvement on the pruritus NRS in
AD-1526 study® (FAS)®
100 p
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*In the primary analyses of the efficacy endpoints, subjects who received rescue treatment or with
missing data were considered non-responders.
®Full Analysis Set (FAS) includes all subjects randomised.

The dupilumab group significantly improved patient-reported symptoms, the impact of AD on sleep
and health-related quality of ife as measured by POEM, SCORAD, and CDLQI scores at 16 weeks
compared to placebo.

The long-term efficacy of dupilumab 1n adolescent patients with moderate-to-severe AD who had
participated in previous clinical trials of dupilumab was assessed in open-label extension study (AD-
1434). Efficacy data from this study suggests that clinical benefit provided at week 16 was sustamed
through week 52.

Adults with atopic dermatitis

For climcal data in adults with atopic dermatitis please refer to the dupilumab 300 mg Summary of
Product Characteristics.

Clinical efficacy and safety in asthma

The asthma development program included three randomised, double-blind, placebo-controlled,
parallel-group. multi-centre studies (DRI12544, QUEST, and VENTURE) of 24 to 52 weeks i
treatment duration which enrolled a total of 2,888 patients (12 years of age and older). Patients were
enrolled without requiring a minimum baseline blood eosinophil or other type 2 mflammatory
biomarkers (e.g. FeNO or IgE) level. Asthma treatment guidelines define type 2 inflammation as
eosinophilia = 150 cells/mcL. and/or FeNO = 20 ppb. In DRI12544 and QUEST, the pre-specified
subgroup analyses included blood eosinophils = 150 and = 300 cells/mel., FeNO = 25 and = 50 ppb.

DRI12544 was a 24-week dose-ranging study which included 776 patients (18 years of age and older).
Dupilumab compared with placebo was evaluated in adult patients with moderate to severe asthma on
a medim-to-high dose inhaled corticosteroid and a long acting beta agonist. The primary endpoint
was change from baseline to week 12 in FEV; (L). Annualized rate of severe asthma exacerbation
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events dunng the 24-week placebo controlled treatment period was also determined. Results were
evaluated in the overall population (unrestricted by minimum baseline eosmnophils or other type 2
inflammatory biomarkers) and subgroups based on baseline blood eosinophil count.

QUEST was a 52-week confirmatory study which included 1.902 patients (12 years of age and older).
Dupilumab compared with placebo was evaluated in 107 adolescent and 1,795 adult patients with
persistent asthma on a medium-to-high dose inhaled corticosteroid (ICS) and a second controller
medication. Patients requiring a third controller were allowed to participate in this trial. Patients were
randomised to recerve etther 200 mg (N=631) or 300 mg (N=633) Dupixent every other week (or
matching placebo for either 200 mg (N =317) or 300 mg (N=321) every other week) following an
initial dose of 400 mg, 600 mg or placebo respectively. The primary endpoints were the annualized
rate of severe exacerbation events during the 52-week placebo controlled period and change from
baseline in pre-bronchodilator FEV; at week 12 in the overall population (unrestnicted by mimimum
baseline eosmnophils or other type 2 inflammatory biomarkers) and subgroups based on baseline blood
eosinophils count and FeNO.

VENTURE was a 24-week oral corticosteroid-reduction study 1n 210 patients with asthma unrestricted
by baseline type 2 biomarker levels who required daily oral corticosteroids 1n addition to regular use of
high dose inhaled corticosteroids plus an additional controller. After optimizing the OCS dose duning
the screening period, patients recerved 300 mg dupilumab (n=103) or placebo (n=107) once every
other week for 24 weeks following an initial dose of 600 mg or placebo. Patients continued to receive
their existing asthma medicine during the study; however their OCS dose was reduced every 4 weeks
dunng the OCS reduction phase (week 4-20), as long as asthma control was maintained. The primary
endpoint was the percent reduction in oral corticosteroid dose assessed in the overall population, based
on a comparison of the oral corticosteroid dose at weeks 20 to 24 that maintained asthma control with
the previously optimized (at baseline) oral corticosteroid dose.

The demographics and baseline characteristics of these 3 studies are provided in Table 5 below.
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Table 5: Demographics and Baseline Characteristics of Asthma Trials

Parameter DRI12544 QUEST VENTURE
(n="776) (n=1902) (n=210)

Mean age (years) (SD) 48.6 (13.0) 479(153) 51.3(12.6)
% Female 63.1 629 60.5
% White 782 829 038
Duration of Asthma (years), mean + 5D 2203 (1542) 2094 (1536) 19.95 (13.90)
Never smoked, (%) 774 807 805
Mean exacerbations in previous year + 5D 217(2.14) 2.09(2.15) 2.00(2.16)
High dose ICS use (%)" 405 515 886
Pre-dose FEV, (L) at baseline +5D 1.84(0.59) 1.78 (0.60) 1.58(0.57)
Mean percent predicted FEV at baseline 60.77 (10.72) 5843 (13.52) 52.18(15.18)
(Ya)(= SD)
% Reversibility (= SD) 26.85(15.43) 26.29 (21.73) 1947 (23.25)
Mean ACQ-5 score (= SD) 2.74(0.81) 276 (0.77) 2.50(1.16)
Mean AQLQ score (= 5D) 402 (1.09) 429 (1.05) 435(1.17)
Atopic Medical History % Overall 729 777 724
(AD %, NP %, AR %) (8.0, 106, 61.7) (103,127, 68.6) (7.6,21.0,55.7)
Mean FeNO ppb (= 5D) 39.10 (35.09) 3497 (32.85) 37.61 (31.38)

% patients with FeNO ppb

=25 400 40.6 543

=50 21.6 205 2512
Mean total IgE IU/mL (+ SD) 435.05 (753.88) 432 40 (746.66) 43058 (775.96)
Mean baseline Eosinophil count (= SD) 350 (430) 360 (370) 350 (310)
cells'mecl
% patients with EOS

=150 cells/mecL. 778 714 714

=300 cells/mcL. 41.9 437 424

ICS = inhaled corticosteroid; FEV, = Forced expiratory volume in 1 second; ACQ-5 = Asthma Control

Questionmaire-5; AQLQ = Asthma Quality of Life Questionnaire; AD = atopic dermatitis; NP = nasal polyposis;
AR = allergic rhinitis; FeNO = fraction of exhaled mitric oxide; EOS = blood eosinophil
*The population in dupilumab asthma trials included patients on medium and high dose ICS. The medium ICS

dose was defined as equal to 500 mcg fluticasone or equivalent per day.

Exacerbations

In the overall population in DRI12544 and QUEST subjects recerving either dupilumab 200 mg or
300 mg every other week had significant reductions in the rate of severe asthma exacerbations

compared to placebo. There were greater reductions in exacerbations in subjects with higher baseline
levels of type 2 inflammatory biomarkers such as blood eosinophils or FeNO (Table 6 and Table 7).




Table 6: Rate of Severe Exacerbations in DRT12544 and QUEST (Baseline Blood Eosinophil

Levels = 150 and = 300 cells/mcL)

Treatment Baseline Blood EOS
=150 cells/mcL =300 cells/mcL.
Exacerbations per Year %o Exacerbations per Year b
N Rate Rate Reduction | N Rate Rate Reduction
(95% CTI) Ratio (95% CT) Ratio
{95%CT) (95%CT)

All Severe Exacerbations
DRI12544 study
Dupilumab 120 0.29 0.28* T2% 65 030 0.20° 1%
200 mg (0.16, 0.53) (0.14, 0.55) (0.13,0.68) | (0.11, 0.76)
QIW
Dupilumab 129 028 027 T3% 64 020 0.19" 81%
300 mg (0.16, 0.50) (0.14, 0.52) (0.08,0.52) | (0.07,0.56)
QIW
Placebo 127 1.05 68 1.04

(0.69, 1.60) (0.57, 1.90)
QUEST study
Dupilumab 437 0.45 0.44° 56% 264 037 0.34° 66%
200 mg (0.37,0.54) (0.34,0.58) (0.20,048) | (0.24,048)
QIW
Placebo 232 1.01 148 1.08

(0.81, 1.25) (0.85,1.38)
Dupilumab 452 0.43 040° 60% 277 040 033* 67%
300 mg (0.36, 0.53) (0.31,0.53) (0.32,051) | (0.23,045)
QIW
Placebo 237 1.08 142 1.24

(0.88,1.33) (0.97,1.57)

*p-value = 0.0003, t'p—va]us: = 0.0001, “p-value = 0.0116, dp—value =0.0024, *p-value <0.0001

Table 7: Rate of Severe Exacerbations in QUEST Defined by Baseline FeNO Subgroups

Treatment Exacerbations per Year Percent Reduction
N | Rate (95% CI) Rate Ratio (95%CT)

FeNO =25 ppb

Dupilumab 200 mg Q2W | 299 0.35(0.27,0.45) 0.35 (0.25, 0.50)° 65%

Placebo 162 1.00 (0.78, 1.30)

Dupilumab 300 mg Q2W | 310 043 (0.35,054) 0.39 (028, 0.54)" 61%

Placebo 172 1.12 (0.88,1.43)

FeNO = 50 ppb

Dupilumab 200 mg Q2W | 119 033(0.22,0.48) 0.31(0.18, 0.52)" 69%

Placebo 71 1.057(0.72, 1.55)

Dupilumab 300 mg Q2W | 124 0.39 (0.27,0.558) 0.31(0.19, 0.49)* 60%

Placebo 75 1.27 (0.90, 1.80)

p-value <10.0001

In the pooled analysis of DRI112544 and QUEST. hospitalizations and/or emergency room visits due to
severe exacerbations were reduced by 25.5% and 46.9% with dupilumab 200 mg or 300 mg every

other week, respectively

Lung Function

Climically significant increases in pre-bronchodilator FEV; were observed at week 12 for DRI12544
and QUEST. There were greater improvements in FEV; in the subjects with higher baseline levels of
type 2 inflammatory biomarkers such as blood eosinophils or FeINO (Table 8 and Table 9).




Significant improvements in FEV; were observed as early as week 2 following the first dose of
dupilumab for both the 200 mg and 300 mg dose strengths and were maintained through week 24
(DRI12544) and week 52 in QUEST (see Figure 2).

Figure 2: Mean Change from Baseline in Pre-Bronchodilator FEV; (L) Over Time (Baseline
Eosinophils = 150 and = 300 cells'mcL and FeNO =25 ppb) in QUEST

QUEST: Blood Eosinophils QUEST: Blood Eosinophils QUEST: FelNO = 25 ppb
= 300 cells/mcL

L4 bm
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Table 8: Mean Change from Baseline in Pre-Bronchodilator FEV; at Week 12 in DRI12544 and
QUEST (Baseline Blood Eosinophil Levels = 150 and = 300 cells/mcL)

Treatment Baseline Blood EOS
=150 cells/mcL = 300 cells/mcL
N LSMean A | LS Mean N LS mean A | LS Mean
From Difference From Difference
baseline vs. placebo baseline vs. placebo
L (%a) (95% CT) L (%) {95% CT)
DRI12544 study
Dupilumab | 120 | 032 (18.25) 0.23" 65 | 043(259) 0.26°
200 mg (0.13,0.33) (0.11, 0.40)
QW
Dupilumab | 129 [ 026 (17.1) 0.18° 64 | 039(258) 0.21°
300 mg (0.08,0.27) (0.06. 0.36)
QW
Placebo 127 | 0.09 (4.36) 68 | 0.18(10.2)
QUEST study
Dupilumab | 437 | 0.36(23.6) 0.17 264 | 043 (29.0€) 0.21°
200 mg (0.11, 0.23) (0.13.029)
QW
Placebo 232 | 018(12.4) 148 | 0.21(15.6)
Dupilumab | 452 | 0.37(25.3) 0.15° 277 | 047(32.5) 0.24°
300 mg (0.09, 0.21) (0.16, 0.32)
QW
Placebo 237 | 022(142) 142 | 0.22(14.4)

*p-value <0.0001, "p-value = 0.0004, “p-value = 0.0008, °p-value = 0.0063, *p-value <0.0001



Table 9: Mean Change from Baseline in Pre-Bronchodilator FEV; at Week 12 and Week 52 in
QUEST by Baseline FeNO Subgroups

Treatment At Week 12 At Week 52
N LS Mean A LS Mean Difference | LS Mean A LS Mean Difference
From baseline L. | vs. placebo (95% From baseline 1. | vs. placebo (95%
(%) D (%) D
FeNO = 25 ppb
Dupitumab 288 0.44 (29.0%) 0.23 (0.15, 0.31)° 0.49 (31.6%) 0.30 (0.22, 0.39)°
200 mg Q2W
Placebo 157 0.21 (14.1%) 0.18 (13.2%)
Dupilumab 205 0.45 (29 8%) 0.24 (0.16, 0.31)" 0.45 (30.5%) 0.23 (0.15, 0.31)
300 mg Q2W
Placebo 167 0.21 (13.7%) 0.22(13.6%)
FeNO = 50 ppb
Dupilumab 114 0.53 (33.5%) 0.30(0.17, 0.44)" 0.59 (36.4%) 0.38 (0.24, 0.53)
200 mg Q2W
Placebo 69 0.23 (14.9%) 0.21 (14.6%)
Dupilumab 113 0.59 (37.6%) 0.39 (0.26, 0.52)" 0.55(35.8%) 0.30 (0.16, 0.44)"
300 mg Q2W
Placebo 73 0.19 (13.0%) 0.25 (13.6%)
*p-value < 0.0001

Quality of Life/Patient-Reported Outcomes in Asthma

Pre-specified secondary endpoint of ACQ-5 and AQLQ(S) responder rates were analysed at 24 weeks
(DRI12544 and VENTURE) and at 52 weeks (QUEST). The responder rate was defined as an
improvement in score of 0.5 or more (scale range 0-6 for ACQ-5 and 1-7 for AQLQ(S)).
Improvements in ACQ-5 and AQLQ(S) were observed as early as week 2 and maintained for 24
weeks in DRI12544 study and 52 weeks in QUEST study. Similar results were observed 1n
VENTURE. The ACQ-5 and AQLQ(S) responder rate results in patients with elevated baseline
biomarkers of type 2 inflammation in QUEST at week 52 are presented in Table 10.

Table 10: ACQ-5 and AQLQ(S) Responder Rates at Week 52 in QUEST

PRO Treatment EOS EOS FeNO
=150 cells/mecL =300 cells/mcL =25 ppb
N | Responder | N Responder N Responder
rate % rate (%) rate (%)
ACQS Dupilumab 395 729 239 745 262 744
200 mg Q2W
Placebo 201 64.2 124 66.9 141 65.2
Dupilumab 408 70.1 248 710 277 758
300 mg Q2W
Placebo 217 64.5 129 64.3 159 64.2
AQLQ(S) | Dupilumab 395 66.6 239 711 262 67.6
200 mg Q2W
Placebo 201 532 124 548 141 54.6
Dupilumab 408 62.0 248 64.5 277 65.3
300 mg Q2W
Placebo 217 539 129 55.0 159 58.5




Oral Corticosteroid Reduction Study (VENTURE)

VENTURE evaluated the effect of dupilumab on reducing the use of maintenance oral corticosteroids.
Baseline characteristics are presented in Table 5. All patients were on oral corticosteroids for at least 6
months prior to the study imtiation. The baseline mean oral corticosteroid use was 11.75 mg in the
placebo group and 10.75 mg in the group receiving dupilumab.

In this 24-week trial, asthma exacerbations (defined as a temporary increase in oral corticosteroid dose
for at least 3 days) were reduced by 59% 1n subjects recerving dupilumab compared with those
receiving placebo (annualized rate 0.65 and 1.60 for the dupilumab and placebo group, respectively;
rate ratio 0.41 [95% CI 0.26, 0.63]) and improvement in pre-bronchodilator FEV; from baseline to
week 24 was greater in subjects recerving dupilumab compared with those recerving placebo (LS mean
difference for dupilumab versus placebo of 0.22 L [95% CI: 0.09 to 0.34 L]). Effects on lung function,
on oral steroid and exacerbation reduction were similar irrespective of baseline levels of type 2
inflammatory biomarkers (e.g. blood eosinophils, FeNQ). The ACQ-5 and AQLQ(S) were also
assessed in VENTURE and showed improvements simuilar to those in QUEST.

The results for VENTURE by baseline biomarkers are presented in the Table 11.

Table 11: Effect of dupilumab on OCS dose reduction, VENTURE (Baseline Blood Eosinophil
Levels = 150 and = 300 cells/'mcL and FeNO = 25 ppb)

Baseline Blood EOS Baseline Blood EQS FeNO =15 pph
= 150 cells/meL = 300 cells/meL
Dupilumah Placebo | Dupilumab Placebo Dupilumah Placebo
300 mg QIW N=69 300 mg QIW N=i1 300 mg QIW N=5T7
N=81 N=48 N=57
Primary endpoint (week 24)
Percent reduction in OCS from baseline
Mean overall percent reduction 7501 4651 79534 4271 17.46 4293
from baseline (%)
Difference (% [95% CIJ) 29 3gP 3683 34 530
{Dupilumab vs. placebo) (13.67,43.12) (1894 54.71) (19.08, 49.97)
Median % reduction in daily 100 50 100 30 100 50
OCS dose from baseline
Percent reduction from baseline
100% 543 333 60.4 317 526 281
=00% 380 348 66.7 341 54.4 208
=T73% 728 449 771 415 137 368
=50% 827 551 854 53.7 86.0 500
=0% 877 66.7 854 63.4 89.5 66.7
No reduction or any increase in 123 333 146 36.6 10.5 333
OCS dose, or dropped out of
study
Secondary endpoint (week 24)"
Proportion of patients 7 44 24 40 79 34
achieving a reduction of OCS
dose to =3 mg/day
0dds ratio (95% CI) 429° 8.04° 721°
(2.04,9.04) (2.71,23.82) (2.69, 19.28)
"Model estimates by logistic regression
"p-value <0.0001
“p-value =0.0001
4p-value =0.0002
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Paediatric population

A total of 107 adolescents aged 12 to 17 years with moderate to severe asthma were enrolled 1n
QUEST study and recerved either 200 mg (N=21) or 300 mg (N=18) dupilumab (or matching placebo
either 200 mg [N=34] or 300 mg [N=34]) every other week. Efficacy with respect to severe asthma
exacerbations and lung function was observed in both adolescents and adults. For both the 200 mg
and 300 mg every other week doses, significant improvements in FEV; (LS mean change from
baseline at eek 12) were observed (0.36 L and 0.27 L, respectively). For the 200 mg every other week
dose, patients had a reduction in the rate of severe exacerbations that was consistent with adults. Safety
and efficacy in paediatnic patients (< 12 years of age) with severe asthma have not been established.
The adverse event profile in adolescents was generally similar to the adults.

The European Medicines Agency has deferred the obligation to submit the results of studies with
dupilumab in one or more subset of the paediatric population in atopic dermatitis and asthma (see
section 4.2 for information on paediatric use).

5.2 Pharmacokinetic properties
The pharmacokinetics of dupilumab 1s simular in patients with atopic dermatitis and asthma.
Absorption

After a single subcutaneous (SC) dose of 75-600 mg dupilumab, median times to maximum
concentration in serum (tmsy) were 3-7 days. The absolute bioavailability of dupilumab following a SC
dose 15 similar between AD and asthma patients, ranging between 61% and 64 %, as determined by a
population pharmacokinetics (PK) analysis.

Steady-state concentrations were achieved by week 16 following the administration of 600 mg starting
dose and 300 mg dose every other week. Across clinical trials, the mean +5D steady-state trough
concentrations ranged from 60.3+35.1 mcg/mL to 79 9+41 4 mcg/mL for 300 mg dose and from

29 2+18.7 to 36.5+22.2 mcg/mL for 200 mg dose administered every other week.

Distribution
A volume of distibution for dupilumab of approximately 4.6 L was estimated by population PK
analysis, indicating that dupilumab 1s distnibuted primarily in the vascular system.

Biotransformation

Specific metabolism studies were not conducted because dupilumab 15 a protein. Dupilumab 1s
expected to degrade to small peptides and individual amino acids.

Elimination

Dupilumab elimination 1s mediated by parallel linear and nonlinear pathways. At higher
concentrations, dupilumab elimination 1s primanly through a non-saturable proteolytic pathway, while
at lower concentrations, the non-linear saturable IL4R o target-mediated elimination predominates.
After the last steady state dose, the median time for dupilumab concentrations to decrease below the
lower limit of detection, estimated by population PK analysis, was 9 weeks for the 200 mg Q2W, 10-
11 weeks for the 300 mg Q2W regimen and 13 weeks for the 300 mg QW regimen.



Lineanty/non-linearity

Due to nonlinear clearance, dupilumab exposure, as measured by area under the concentration-time
curve, increases with dose in a greater than proportional manner following single SC doses from 75-
600 mg.

Special populations

Gender

Gender was not found to be associated with any clinically meamingful impact on the systemic exposure
of dupilumab determined by population PK analysis.

Elderly patients

Of the 1.472 patients with atopic dermatitis exposed to dupilumab in a phase 2 dose-ranging study or
phase 3 placebo-controlled studies, a total of 67 were 65 years or older. Although no differences in
safety or efficacy were observed between older and younger adult atopic dermatitis patients, the
number of patients aged 65 and over 1s not sufficient to determine whether they respond differently
from younger patients.

Age was not found to be associated with any climcally meaningful impact on the systemic exposure of
dupilumab determined by population PK analysis. However, there were only 61 patients over 65 years
of age included m this analysis.

Of the 1,977 patients with asthma exposed to dupilumab, a total of 240 patients were 65 years or older
and 39 patients were 75 years or older. Efficacy and safety in this age group were similar to the overall

study population.

Race
Race was not found to be associated with any clinically meamngful impact on the systemic exposure
of dupilumab by population PK analysis.

Hepatic impairment

Dupilumab, as a monoclonal antibody, is not expected to undergo significant hepatic elimination. No
climcal studies have been conducted to evaluate the effect of hepatic impairment on the
pharmacokinetics of dupilumab.

Renal impairment

Dupilumab, as a monoclonal antibody, 1s not expected to undergo significant renal elimination. No
climcal studies have been conducted to evaluate the effect of renal impairment on the
pharmacokinetics of dupilumab. Population PK analysis did not identify mild or moderate renal
impairment as having a chinically meaningful influence on the systemic exposure of dupilumab. Very
limited data are available in patients with severe renal impairment.

Body Weight
Dupilumab trough concentrations were lower in subjects with higher body weight with no meaningful
impact on efficacy.

Paediatric population
The pharmacokinetics of dupilumab in paediatrnic patients (< 12 years of age) with atopic dermatitis
has not been studied.

For adolescents 12 to 17 years of age with atopic dermatitis receiving every other week dosing (Q2W)
with either 200 mg (<60 kg) or 300 mg (=60 kg), the mean +5D steady state trough concentration of
dupilumab was 54.5+27.0 mcg/ml.

A total of 107 adolescents aged 12 to 17 years with asthma were enrolled in QUEST study. The mean
+8D steady-state trough concentrations of dupilumab were 107+51.6 meg/ml. and 46.7+26.9 meg/mL.,
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respectively, for 300 mg or 200 mg admimistered every other week. No age-related pharmacokinetic
difference was observed in adolescent patients after correction for body weight.

5.3 Preclinical safety data

Non-clinical data reveal no special hazard for humans based on conventional studies of repeated dose
toxicity (including safety pharmacology endpoints) and toxicity to reproduction and development.

The mutagenic potential of dupilumab has not been evaluated; however monoclonal antibodies are not
expected to alter DNA or chromosomes.

Carcinogenicity studies have not been conducted with dupilumab. An evaluation of the available
evidence related to IL-4Ra inhibition and amimal toxicology data with surrogate antibodies does not
suggest an increased carcinogenic potential for dupilumab.

During a reproductive toxicology study conducted in monkeys. using a surrogate antibody specific to
the monkey IL-4Ra. no fetal abnormalities were observed at dosages that saturate the IL-4Ra.

An enhanced pre- and post-natal developmental study revealed no adverse effects in matemnal animals
or their offspring up to 6 months post-partum/post-birth.

Fertility studies conducted in male and female mice using a surrogate antibody against IL-4R.c showed

no impairment of fertility (see section 4.6).

6. PHARMACEUTICAL PARTICULARS

6.1 List of excipients

arginine hydrochloride
histidine

polysorbate 80 (E433)
sodium acetate tnnhydrate
glacial acetic acid (E260)
SUCTOSE

water for injections

6.2 Incompatibilities

In the absence of compatibility studies, this medicinal product must not be mixed with other medicinal
products.

6.3 Shelf life

18 months.

If necessary, pre-filled syringes or pre-filled pens may be kept at room temperature up to 25°C fora
maximum of 14 days. Do not store above 25°C. If the carton needs to be removed permanently from
refrigerator, the date of removal may be recorded on the outer carton. After removal from the
refrigerator, Dupixent must be used within 14 days or discarded.

6.4 Special precautions for storage

Store in a refrigerator (2°C - 8°C).

Do not freeze.
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Store in the oniginal carton 1n order to protect from light.
6.5 Nature and contents of container

1.14 ml solution in a siliconised type-1 clear glass pre-filled synnge with needle shield or pre-filled
pen, with a fixed 27 gauge 12.7 mum (: inch), than wall stainless steel staked needle.

Dupixent 200 mg solution for imjection in pre-filled syninge

Pack size:

. 1 pre-filled syringe

. 2 pre-filled syringes

. Multipack contaiming 3 (3 packs of 1) pre-filled syringes
. Multipack contaiming 6 (3 packs of 2) pre-filled syringes

Dupixent 200 mg solution for injection in pre-filled pen

Pack size:

. 1 pre-filled pen
. 2 pre-filled pens
. 3 pre-filled pens
. 6 pre-filled pens

Not all pack sizes may be marketed.
6.6 Special precautions for disposal and other handling

The mstructions for the preparation and administration of Dupixent in a pre-filled synnge or i a pre-
filled pen are given in the package leaflet.

The solution should be clear to shightly opalescent, colourless to pale yellow. If the solution 1s cloudy,
discoloured or contains visible particulate matter, the solution should not be used.

After removing the 200 mg pre-filled syringe or pre-filled pen from the refrigerator, 1t should be
allowed to reach room temperature up to 25°C by waiting for 30 min before injecting Dupixent.

The pre-filled syringe or the pre-filled pen should not be exposed to heat or direct sunlight and should
not be shaken

Any unused medicinal product or waste material should be disposed of 1n accordance with local
requirements. After use, place the pre-filled syringe or the pre-filled pen into a puncture-resistant
container and discard as required by local regulations. Do not recycle the container. Keep the container
out of sight and reach of children.

7. MARKETING AUTHORISATION HOLDER

sanofi-aventis groupe
54, rue La Boétie
75008 Paris

France

8. MARKETING AUTHORISATION NUMEBER(S)

EU/1/17/1229/009
EU/1/17/1229/010
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EU/1/17/1229/011
EU/1/17/1229/012
EU/1/17/1229/013
EU/1/17/1229/014
EU/1/17/1229/015
EU/1/17/1229/016

9. DATE OF FIRST AUTHORISATION/RENEWAL OF THE AUTHORISATION

Date of first authorisation: 26 September 2017

10. DATE OF REVISION OF THE TEXT

Detailed information on this medicinal product 1s available on the website of the European Medicines
Agency http//www_ema_ europa.eu
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(73,/106) (73/315) <0, 0001
FHE NRS2Y & 588 19.7 .1 [28.5, 48.7]
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b | (37/106) (39/264)
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% (FED
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DRHFPIIET)

e FFERHLEFAECEBRCRITIEEREE TR EAER
LEMIBETLI LT, BECSEELEE
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BFeTLH (BFABF 106 FEat:) &absiz, 5 300y
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BTSSR B icERE L L THA 60 mg i 55T,

AT D IGA AT bE0. 5, EASTI A 3T E33.6214.0

Thol, TEHHHFEEE & LR 5E 16 AR a0 IAS
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p "™ £0. 0001
300 me B FIEHE
BE A SRE 4150 (17 B0
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EASI-T5 MR E 25.0 (9/38) | 0.0 (0/25) [25.0[2 18, 46 5]
5 NRS24 SokE| 25,0 (8/32) | 0.0 (0/34) [25.0 [1.35, 47.8]
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E 167I0/ml Bl E 0.616 (164) L 00E (84) 0685 [0 424, 1.108]
AOI0 L il
A0I0ml BLE 0. 402 (157) L2l (71 0376 [0 232, 0.608]
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1.8 HXEE
SAR231893 - TabEIL~Y T GEEF#HEMZ)

RAXE () O THEEXEHR] . TRERUVAE] ORERM

1 [SHEEX IR (F)

SBE A D BIERIRIER WEAAHRR CRIRAN T2 BHITIRD)

[RX AR L]

AHFHEICBT DT 2~ T7 0 eIz () 13, DT OBFOEYRIESLFIH Clia
ko — LR+ 7 S O 1B MERIRIER (CRSWNP) Dk A (18 LL F) BE 2 xt5RIc, JEHEIRHE
ELTEREERAT oA RIEIZT 2 b~ T 2B E Lz & & OFIER OVZeMEE e L7253 3
FHERER 2 5B (EFC14280 #BR & 1N EFC14146 #ABR) DAl 3 & R E Lz,

e EFC14280 ik : ETF DI IESLFITIC L > Th 2 b —/L A +4572 18 5% LL_E > CRSWNP
BEEMBL LT, BEEHAT oA FERICKDEBIBE T T, 7 2 B~ 7 OFMER O
WA 57 v ¥ A, ZHEKR., 52 L. 77 B RMERER, T a7 o
555X, 52 JE[# %8 L C 300 mg & f@i 1[5 (q2w) #&5-, SUTHAI0O 24 38 [HiX 300 mg 2w
G L, £0O%4EMEIC1E (gdw) TGV X T2 B £ THE LT,

e EFC14146 iR : BEAF D HMIRIERLFfIc L > Th = b o — /LR +437 18 1% Ll CRSWNP
BEEZXRE LT, BMEEHAT oA FERIZK DEBEIRE T T, 7 = /L~ 7 300 mg g2w O
HhME N VR e %35 5 o X b, —ESWK. 24 B E. 7T B AR R RERER,

WAL OB b [ERRI RS & U CER L, A ARNEFE L EFC14280 AERIZSN L 72, EFC14280 X
BROETOEEANETHHEE T, BARNHSEF O RITERER L —EMENRD bz, Eit2
REROOFEMAT OFER S NH, RiE, FEfifik/e & CTF = £~ 7 300 mg q2w £ 5-OF I &
RIS B % RIE T ENITRE SN hoT, £, ZRMICBWThH, AR, RiE, FEiEHEe
EOEHGEMIC L 2 RE 22RO o7, RHEMEYEIRE (Pop PK) T H . AFEE Y
RIRIET = v~ 7 O3EyEiiE PK) ([ZH OB % RIS ehote, Liehio T, EERHEFERER
IR E LR EORK T — 2 /8y r— 2RI SV TR E LT HEK O &%, H A A CRSWNP
BEICHMEA X5 LW LT,

LUFIZ, #hRESUIR () ORGERILEZ <7 (Module 2.5 D 6.4 1)

CRSWNP (., &K% ORI S EkEE OB Type 2 RIEMIREB TH Y . SHERIEREFES, 20 b m
— L AR+5572 CRSWNP BBE 13, BIRAMBRKE S HFEREL SV, 72, Type2 BRIEZE I L7= FRIER

B (EERCIERT 1A FEHLESOEMS S [NSAID-ERD] 72 &) 20T HBENLL . 51T

Property of the Sanofi group - strictly confidential Page 1



1.8 FXEE

SAR231893 - TaEILT T (Ef=zFHEHEZ)

NHORBIFa Yy bu—LAREETH D, BEOAEFEOE (QoL) IFiERbil, TORE, BFIY
BHLEKLER->TND, BEAFOIRBERILIT, BT XIIeHMEAT oA FEOMH L NEEE T S8
BPEFM 2 B ok % R FIE CTLICIE D A, WREEOFERITE . b OIRRIETITHEED—
HCTHDRE LIRS D2 LN TEF, CRSWNP & 5| & i Z 9 Rl B E T OARARM 22 S IER L & 10
FNZHALT 5 Z ST TER,

CRSWNP Dt BAEIL, RE AT v A FIEFIE LS BUWER O U 2 7 CREHEFTO U 2 7 %6
BEL D0, BAF TR ZIEIR 2 b e — L 2R L CRPREYR B U A 7 i/ NRIZT 5 & & BT,
TREOHFREELBIFICay ba—1T52 L ThD, Tat/b~71E, Type2 RIED FTE/R AT
A TR —=THDOIA "NIA DA H—1AF-4 (IL-4) FLOA v H—rAF2-13 (IL-13) DO
T ARER & RPN E T 5 2 Ll ko T BB T2 v b r— LR +43 72 A CRSWNP
FHIZBWC R ZEET v 7 7 A0 & & SIS JHIERBBIRINICERDH 57 4 v MR LTz,

R U725 3MRRBR TlE, BEfAEE CTa Ly b o — A A7 A CRSWNP [ & %42 1C, SrEdE i
27 aA REICEDEBRE T T a7 2 BMEET5ZLIck, 7I78R AT, BF
Za7 (NPS) ZART S, RISPEROFEER (P, REREE, &iF) OEEEZIEL, 2
B 70 B S VIRIB R (CT Wifg OFHIIC & % Lund-Mackay [LMK] Z=7) 2K TF&E5 2 &G EH S
iz, ZOREE. CRSWNP O TOHRBERIZHT DT 2 BV~ T DIEIANVHREO T BT o AR +43
RS,

BEAFIRHE Ty b e — LR +43 72 CRSWNP B Cl, 2H AT o4 RIECRISIETH 2 EJ 2 &
HOEENE, T2l ORGIIMHREE LT, BANEEOHIEERT YV NI LATHIEY
PEAT oA FEROFEIREFROLE.EZ, 29 LEBEEFATREE TSI, Z<0BHFICE
S TRbBMEE R DIERTH DM REESCHRRIRFE A 1T L A LT UWESEROFIFC2S AR
THuA REL IR | T 2 B/~ 7% CRSWNP B OIRLT K DR % [B)11E 7=,

R AL, BEERITNZ, BRAMOEmWEDERTL T 2 A~ T OEMEPTER Shiz 2
L ThHD, ARMEZ, WE X NSAID-ERD O G HHEE, FiifEOH 5 BH Lo kbar b —
BRI BRI T HoR Sz, BARRICIE, B 25 0F L7z CRSWNP B 21T 2 FhallcRUE L
SEME T LA G, T o B~ 7 B OME oy he— L a%k#ELE T, 7
T ERETOWMAIRIZ LD RFTAE TIE, 2> ha— L REOEEZIZTEA EXITEEE L) -
776

EHlT, FREROCTRERKYE, BREEOCFOREEDORBMEE XY 7 BRI AT 2 81~ T
FECIR<, CRSWNP CTLL LON DA IHEICX T 5T 2 B~ T ORMEN L REERDBIH G0 E e o
Too TMHDORRT ¢y MIWTIG, AR 7B QoL D UE & [FIRFIZFRD Hillz,

T a2 BV 7, @i CRSWNP BB WT Y, BT 4w h - VR DT 0T 74 )V
BTz, IR CTT 2 N ~T 0542577~ CRSWNP BB#E 4404 D 5 5, 79413 65 mlh |,
1ML 5B EThotz, ZOFERMBICET DT 2 B~ 7 ORI L ZeME, RBRER KT
RonizboLtFRETH -T2,
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18 R XEE
SAR231893 - T E/IY T GEEFHEEZ)

7T 2 EL= 71X, CRSWNP FEFIZH W T RAFARERFME L & bR R A2 R L7e WD Tk
ROOBHMRFERTH S, T2 E/L~T7 I IL-4 KL OVIL-13 12 X D Bl S5 Type 2 RAEZ 45 =
LItk oT, BE, BR, RIAER, IMPREERTHIMEE2E L2 TOBRKIEROIGRICE T 5 RE
W72 GIMENGEI S, "X 7 4 v b UAZ DT a7 7 A VE B TH-T-, CRSWNP HE DR
IZBWT, BEFERAT A REICKDEBIBE N CT 2 B~ 7 2B G Uiz & & o 2R3
REHFTHY, BT 7 7 A VITHFRFRETH o7, CRSWNP FGKRBAR 7 v 7' A CTHITIZHE
SNTREWMDOREIT ol EDOZ LD, Tabl~T OMEEXITE (8B % [8F 204
DEVERIEIER (BEAFIRR COIRAR R BHEICRD) | &Lk,
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1.8 HXEE
SAR231893 - Ta )< T (GEIEFHZ)

2 (AERUVAZE] (F)

WE. MAZIET 2 Ev~7 Bl z) &L T1IE300mg % 2 EE TR TERE5T 5,
ek, JEWRZERIZIZ, 118 300mg & 4 8RN TR FT&RE5- T 5,

[RX AR L]

CRSWNP BEICHEIRE S LD T 2 B~ 7 O HIER O i, 300 mg Zf@il 1[5l (g2w) & F# 57
H5Z2ETHD, TOMEROHEIX., ZNETOT 2 EA~T7 O TOMISEDRKEHR 7 a7 Z A
EIRIZE FNDRERT — Z BB S, ik CRSWNP B 255 & L7z 2 >0 3455k (EFC14280
B & OV EFCL14146 388R) TRl S/,

LU FICHRARBR O RIS B O E () ORERILEZ R,

21 HE3IMWRHARTOFHED=HDAZERUVAEDER
CRSWNP &# 2 %f 5 & L7225 3MHRBR D ik « &1, CRSWNP B x4 & L7255 2 fHRR
(ACT12340 #tliR) | HHAEAED> & BUE DN LB E & % G2 & L7255 2b F AR (DR112544 34 |
HESE/N S EIED T b E—MEE R (AD) BEZ XI5 L U725 2b FiH EMFTA5 (R668-AD-1021
RER) MOV 3HERBR (R668-AD-1334 iklR & 1Y R668-AD-1416 ilR) . PK/PD OAfBIAIRNT > 545 5
NET—2 %507 2 L~ 7 OKRHE T 0 7T A bELNTRT BT v ARIRIZHED & RN
Ei7z (Module 2.5  4.2.2 T} O Module 2.7.2 ® 1.2.6 1)

CRSWNP & Z %15 & L7255 2 FIakBR (ACT12340 3BR) <Tix, Dayl o#)Elf& (600mg) % &ie
300 mg fiE 1E] (qw) #5-Z 70 L. 16 38 M OB & G- HIR#E TR E2E X ORIRA 2 MR TE
HIZRBW T, JEED SRR M ORI A B e & 52 R0V Zdvfz, ACT12340 #-5k Tl 300 mg qw
DR - HEOZZFHE L=25, ARIMERHmIE B 0 PK/PD f##r 2> 5. 300 mg g2w #:5- %% OF 300 mg qw
BeHIXT 7R L LT, NPS DEKIICAEREE (R—RXT7A4 Vb 1282 D) | &
FEAR L QMR FETE Dok & W o 72 B H R MEN TV D 2 & BTl S 7z, ACT12340 35k © CRSWNP
$%%“~&&U“ DRI12544 iRBR D S H 2 A0 2 ERE O F RS T —Z 2 Ff L7Z 22 1HH ORI £

(B9 2RI I EE (SNOT-22) DREFE K IRENTIX. 42T 300 mg q2w £ 5-C Tl S 5 H & 72 R
Qﬁ%%i% LTz, E7z. ADRIRBHFE 7 v 77 L% 3 HHERTl, 300 mg qw % 5- & 300 mg gq2w
PG CTHMEICEITRD SN hotz, LEER->T, ME, AD KT CRSWNP ¥ & 5%4 & L7- K
R HEONT-AINEDT — X, CRSWNP FBFE 2334 T 300 mg q2w $% 5-C it 72 ¢ 5200 5 % 22
R D ATREME S RV 2 & AR LTz,

ACT12340 3Bk Ci, Mifllo> NPS, %F’ﬁﬁ%&mﬁ%c:ﬂ#é&%%% IXRERTRGE & & HIZERD D
iz, 1RBREI R T O Week 16 B/ C LERaHITE H 28 PD EFRBIZZE L R o722 &b, KD
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1.8 FXEE

SAR231893 - T E)IY T GEGFHEEZ)

EWERGHMCTERZDEEZH/OND Z ENRB IR, Lo T, HIMERBRTITILY BVEs
M & L. Week 24 } Y Week 52 i ;5 CTH M2 74l L 72, 7235, ACT12340 iR Tl G#4& T 181
ZHIMD 4 5 A ST 2 B~ 7 ORHGIN 2RO Bz Z L b | EFC14280 75k Tl ficd))
D 24 JHE O 5 % 300 mg 2w T L, Z D% G- OV 300 mg gdw 5128 2 72 &
X OGN EORHIZHOWT Bl L=,

22 HE3IMHBRORERUVAEDEIR

CRSWNP (BH % x5 & U725 3 /5B (EFC14146 35 & O EFC14280 #X5R) DA ZNEDFER NS |
BEERAT oA RETa s be— /L AR+5572 N CRSWNP B (23T, 7 = E/L~ 7 300 mg 2w
Fe512 X0 Week 24 (EFC14146 35k K& 1N EFC14280 #&%R) M Y Week 52 (EFC14280 i&BR) D ijHF S
D NPS L N BHEIEE A a7 1E, 77 AR & X THREHICAE B DBBRIICERO H 5 EE2 R L
7oo WTFNORERS T = BV~ 7 300 mg q2w 5 5:12 L 0 | Week 24 FF S DT O A Zh PR EE H (2%t
LA BN DERINZERD & D3 RG890 Hiviz (Module 2.5 @ 4.6 IH ) Of Module 2.7.3 @ 41H)

EFC14146 35 &% O EFC14280 iBR T, T = E /L~ 7 300 mg q2w D513, 2T o FEFMHIEH &
O % B A 73 U2 BIKGHE H ORI A B OBERICERO S sehEE L2 b Lz, %58
ROFEBUTRHNFEO biv, N—A T A1 ORI OFFER A (Week 2 X Week 4) TF TR L
DFENRD B, Week 52 F T GG O EIZ S LkET 72,

EFC14146 iR Tld, 24 MO T = B~ 7G84 T % O%BIEHIIZ, NPS, SPABRIELE R 27|
ElAVEREE (LMK 227) | £ERA 37T R A_R=T KREBEHAIRE (UPSIT) | BEN
i H AT 9 2 LTS O BE FE K OV SNOT-22 B3t A 2 7 WONCHfidgRE (LRVE) KROWGE =Y ha
—/v (WEOEIIZET L7 v — b 63HE) 23R TOFMEEE T, KEIRIIEDR) -7
DO, HREROWIHNRO LNz, ZNHOT—H 1L, HBIEMRIERSHER LZZ LD LMk
E 912, CRSWNP (K OMHFT 2MiE) OEM = b r—Ld7=®IZ Type 2 RAE D FHe ) 72 Bl 23 24
FHTHLHZ L HRLTWD,

EFC14280 ikl CTlx. Week 24 75 Week 52 £ TO# Gk L W . T = /L~ 7 300 mg g2w £
O 300 mg g2w-gdw FED WAL G, 1T & A EDOFHMIE H T Week 52 Rf il 7T h—IZ#ET 5 Z &7 <
TR HUENE D BT, Week 24 7> 5 Week 52 DT, 2w 7> 5 qdw ~ & B0 5 2 72 /B3 & B g2w
PG4 L2 TlE. NPSRONLMK 237 OERDWENRRO SNz, ZOZ N, HRD
PRI EREL TE LT, T2 B~ 7 300mg 2w Zflkk: L TG4 5 2 & TREICE R DN
X274y bbb T ARG LD EEZ LD,

T 2 B~ 7 D PKIPD fiffft OfERIL, CRSWNP BE O NWEREN & —£ L7z, Week 24 BT
300 mg gq2w #5012 K 2 BV R EE B PE CIE, JEREE ISR L2 NPS M OV B RS OB R S e 7o
7o 52 WM B HHE T REO EHFIRAE b7 7HEEIL, 300 mg g2w £ 5- (1.8%) & kb L C 300 mg g2w-g4w
BETIIED 2L 0ERE (8.7%) NERE TR (0.078mg/L) KitiTh -7z, &5, NPS D 50%%hH
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1.8 FXEE

SAR231893 - T E)IY T GEGFHEEZ)

IR (L.75mg/lL) ZE X HEFIREE b 7 7R ZHEFF L7 B OFIS X, 300mg g2w £ 5 (97%) &
bE_"C 300 mg g2w-g4w £ 5 (86%) T{XA-7= (Module 2.5 @ 3.3 3 % O Module 2.7.2 @ 3.3.41H) |

EFC14146 35k } O EFC14280 5B D 24 W8 ] DO OF & 2 B MEMHTIZ I T, CRSWNP & 1 SE i
AT7uA REICLAEMEE T CT a2t ~7 2R L L ORI RLG ©, “etra >
TANVBRIFTHD Z LRI NTZ, AEFR, BELAEFFL., NIEREORGHILICESTH
EEG ORI LT 7 BRI ART = EL~ 7 RETIKA - 72 (Module 2.5 ¢ 5.19 7 /% Uf Module 2.7.4
»311H) |

EFC14280 #BR Cl, 52 M DT 2 B~ THEGIZ L HARMEILRIF T, “eMET v 7 7 4 W
Week 24 RFFSICBIZZ SN b0 L —F L, 2EMICT 7R & BHLLL T, Zato2Er) ek
Rns | Bl T T RER A FEFRITRO b holz, & 512, CRSWNP (ZBHH L 7= Fl &
Pede. WEERURBEOAEERIL, Tabtl~THIV T I ERBICE<RO bR, $2, TabL
~ 7% QWG THERF ST RBE LD gdw B 51280 B 2 72 B T <R HiL7- (Module 2.5 0 5.14
IH } O) Module 2.7.4 0 2.5.2.91H) |

UboZ b, BfFEFE oy ba—/R+537ep N CRSWNP B 1351 D HELE AT - A&l
TaEN~7300mga2w THDH, ZDO Lk, ZORE - HEEZHAWE 3MRREe mfﬁ%&ﬁm
MWNRBOHNTZZ &, MO Week52 £ TF'T7 M—I0iET HZ L 8GE Lt T 72 2 LT L - TEAT
bivs,
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1.8 HXE ()
SAR231893 - TabEIL~Y T GEEF#HEMZ)

RMIXE () O MEREDEE] (%) ORERL

|_\
I

==
[==]

AFNOFEIX, WIIEBROIEFEICHEB L CWAEMOL & TITH 2 &,

[ EAR#L
AFN O E EMFE ] ZHE T 5 720, SRR OIEHRICHEE L TWAERIC L D AFNEEGESND koI
BRE LT,

2. 2 (ROBHIZIZFEBELELNI L)

AHN D RT3 UisBUE OREFEIE O & 5 B

[ REAR L]
ATEIDKRINGEE R L,

5. MREXIFHRICEET HFE

(7 FE—MEEERX)
5.1 27 aA RAHAIRCH 7 a V) AZSHFIZEOGRIEN AN X D) 22158 2 — & MR tf T
LTH, +oRENELNT. BORIEE LD BIE N AEIAIC L SBEICHND Z &,
[17.1.1. 17.1.2 ]

5. 2JFAIE LT, AAMREGRATIZT b & —MERFER OIRZEN ORREIZIER T THIIES A 2 OF
MT+aZ &,

5. 3 AAFe I b R A A &2 ke i 95 2 &
(REXMRE)

SAFHDONA RIA LV 555 HE I, THEXITEHEOWART a0 A KL ZOoEHIE
HEEHLTH, 2FMEAT a1 NEEORGED M E kg B E L X 72 BE ITARF 280
LCTHEGTHZE,

5. 5 RANT IL-4 KOV IL-13 vV MmiEw HETH Z L2k v, EDOREICES 592 2 RIE
SO Zi9 25 Z &b, BERABR TR B ALT=AFIR 511D 2 BIRIEIZB#E T 5 31 4~
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1.8 HXE ()
SAR231893 - Ta )< T (GEIEFHZ)

— % — (P AFEREREL, FeNO, IgE %) OfE & ARIWEDBIRZ o0 ICE R L, B O L%
AA~—=N—DHEBE L LT, EISEEDORREITS L&, [17135H]

5. 6 ARANTEEIZE & T2 508 SR B OFVEIE TR 2 300 i 9~ 2 3A Tld e v ¢, 2tk
DFVEITHT L TIFER LW &

(REZHESEMRISEEL)
5.7 AFNTLYMEAT a4 R, FINECIZay ha—ARnR+S07BE A L,

[RXEAR L]

51~55 HIEIOHERBNOLEELR L,

5.6 WHEIZOWTIIRIEIOARNGEE R L, FL#ZEIC DWW OHritdl Bk L7 i 217 > 7,
5.7 BINE 725 RE A O BRI RIER OIS & 72 5 B ZRd# LT,

7. BERUVREICEHET 5FE

(7 FE—1EREX)

1.1 AFNC K D1EWRBOSIE, @RG-S 16 0 £ TIZITHRH6N 5, 16 1 £ TITIRREULA
BoNRWEEIE, BEPIEEZFBETDHZ L,

[ EARAL]
AIRIDAGRINBEH R L,

8. EELERWIERE

(Gheefa@)

8.1 AFNDOFEIZ L » THEPFT DD T LIV —VERBOIERNE LT S a[REMENH Y | U%T L
X —MRBICKTT 2 IR A S o oA, JERSSEICE( L, WmEETIIRTICIED
BEnbdH s, ARNOBEGREEES L ORETIEZOREBERL GO T, AAEG TG,
BT 27 LU B AZ YT SRR @Y CERET 5 2 b, BEICH LT, [ERIOHER
L, NS OEBICKTHIBENET LT LWL 28T 52 &y

8.2 av . TT747F—0bbbNAZENHLIDOT, BEL D147V, BWUNIKHLT
x5L9lcLTELLZE, [111158]

8.3 EWIAT oA NEEAZZ T TVWAIBREICEBWT, AFIERERBHZICAT oA RELZIZH IR L
NI b, AT uA REORENLERGEIZIE, EROEBE T THRAIZITY 2 &,

8. 4 AR DEFIRRBRIC I T, AFERER T 2 M OVl BRI 2238 4% e VE A SEIESE O R BLNRD H i
TW5, AFFEG G, FERERBOHER ., WONCIE KMERE . R OB, DA GHE &
N o —p RF—ZizEETH L,
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1.8 HXE ()
SAR231893 - Ta )< T (GEIEFHZ)

8.5 AANF IL-4 Je OV IL-13 OFHFEERIC L 0 2 BRI ISE 2 305 5, 2 R IS0 33 A gk
K5 RS REIC B S L QWD ATREMEDN B 5, BE DA G- i a2 = L,
PLarAE mERIC X DIRE NI 72 550 20E, FAE BURGE R T 5 £ TARAIO R 5% — k3
52 L, [9115H]

8.6 AAIKEHDEY I F o OBEFEIT, ZEMENHER STV RWVWD TR S Z &,

8. T AR OB GBIAIC DT » T, EFRMRICEW T, BTEMICE D2, EMOEZOEEDL
LTHREZEITO 2 &, BHERGOEMIZOWTIE, EMAZORUMELEAICHT L, 072
BE A I L7tk AAFGAT & DB & dHLIEIC W TEREN L, BB bk
ICREGTEH L@ L BT EMoBERIFEO S & THEET 52 &, £, @K%, &
FNC X D REWER 3 5D L 560 B O G Ofkfe 2 W EE 2R DL & 722 2 ATEENED & 2 561213,
EHIZH KRG EZ TS, EMOFR T CEREICHET 2R CWEURAEEZITO 2L, £k,
AHB G R BWER OFEEDN BN 5613, IRFRHEBE~EE T2 & 5 BB ITHREZ1T Y 2 &,
ERFEHOER IR ZHHEA LN E 9 BFITEEEZR L., TN TOREOLERBERESIEICHE
TOEEOMIEZIT ) & & biT, BHFEAOENGZRERET LA RMT L 2 L,

(7 FE—EREX)

8. 8 AANT & 5eih SH D HAN Tl <. AAlREG P L IRESIAIEZ 0T o8 ERNH L L%
BEICKH L THIAL, BEPEMLIE L 2R L) A TRET 52 L,

(REXWmE)

8.9 AAIOFLPIATRIC
BT D &0 BEI

MEESER N Fr— L REBTH-720, B LA, ERiOR#
BEG 5L,

AX TE AR

8.1 BINE 72D REHZMED BRI RIERONRE 2 MM S H 7,

8.2~8.9 WEIZOWTILRAIEIOKRBNOET 72 L, E#ETEIC DUV THrat sl B fE IS kS L2 i 21T -
776

9. BRENEREFI VBAEICHT HEE

9.1 GHHEE - MEEFOHDHEE
9.1.1 HAERBRREEE

KA 2 59 D AN A B DI 21T 5 2 &, [8.5 ]
9.5 ti&

I SXOTATR L C W A RTREMED & D MR iE, TR LB RENEMEE EF 2 Sl s s
BRI OREETHZ L, AAlXE b IgG4E / 7 a—FAHURTH Y, & b 1gG 1ZIEEEIFT &
WETHZ RO TWS, 72, AKFIOV NVFERGUEZITED =7 A P~ 5 LT-54.
e 2 a@is U CHRIRICRBAT T2 2 E R STV 5,

9.6 ZELIF
BRE EOFRMER ORAREOFRMEEZZE L, A TP L2252 &, AAFD
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1.8 HXE ()
SAR231893 - TabEIL~Y T GEEF#HEMZ)

t A A~OBITIIAHTH DM, AFNITZE b 19G4£/ 7 o —FAHURTH Y . & b IgG 1TH
HHICBIT T2 Z EnmoinTns,

9.7 /MR
(7 FE—RE#)
NREEZ G & U T BRI M L Ty,
(REXmR)
12 AT O/ NS 2 g & U T2 B R AR BR I 520 L T 72,
(REZMASEMHRIREEL)
INREE 2 ek G & U T B IRRRBRI SN L TuhRuy,
9.8 EENE
—RENZ A PEEERE (SRIERERESE) MR LTV D,

[F% EARAL
9.1,95 X 1r*9.6 HNFEIZOWTILRIFIOEFBE N AT /2 L, FEdiEIZ DWW CHrrtd eI oxt s L7 %
G Z21T > 72,

9.7 EE A BRI EPER TII/NRITRT 2 BRI Thh Wi nZ L 2Bie Lz,
9.8 WEIZHOWTIEAIEIDOAGRN L AR L, fediI IS O W THREEEEIC RS LG 21T - 1=,

11. &8l{EA
RORWERR S L LNDZ ENHDHDT, BELHITITV, BENFRO ONIGAIITR 524
L3572 LlEI LB AT D 2 &,

1.1 EXAENER

11.1.1 EETBEUE

TFT7 4 7% — (0.1%AN) AESILTWD, MER T, FERIREE, e, DFEN,
Es, MR, 2 5 R, WAL D b b D RN H 5, [8.2ZM]

[
PAIZ DU CIERTEI DR BTS2 L TS SV CHFAE BRI AT L 7 Bl 217 7.

1.2 Z0thoEIER

5%LL L 5% ik BEPEANB

JRYWIEFS K OV A TS AR 1
R, APE~LRZ | H

-
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1.8 HXE ()
SAR231893 - Ta )< T (GEIEFHZ)

Fli~ LR R
AR e 7 U —PEREESR, | IRE O FEEE
IRMgm 2, ARWHR:
MK E LV 2R LR BRI ANSE
TESERAL TS ALEE TR SO, RS
L8 D FERK, RS
T
R R E GIEY)
Z DA, FEEN MBI, MG
i
[BXEAR AL

ARl B EH R L,

14. BRALDOXE

14.1 EZRIRERIDEE
14. 1.1 % GRNC 45 UL BT TRRICE L THBLL 2 ENEE LU,

41 2RENRAB L2, BEOLZY, SRR ONTZHER OV o PICBERA LTS E
WIIABNIEH Lz &y,

14 1.3 G ERTE TARIOEREOF v v TE2HNESRNWZ L, Fv v 7 E2N L6 EBICEKET S
N

14.2 R EBEOEE

14.2.1 BRSNS, RERFSUT BRERICIT 5 2 &, BEEA~KEGT 25813, ~Z DAY 5em
AL THRET L2 &, ERENIOSME SN TWD DT, [FA—EHT~# 0 ik LIEHT 5 Z
EITEET D Z &

14.2.2 ERAREEOWMICTER T 5 2 L, GRS, BRI, THRmO 5 5 T,
7 b B R 2 DRV NS & P S BCIT AT LA Tk

14. 2. 3MOIEH LIRE L7gnZ &,
14. 2. 4 K5 1 EERHOBAITHY . FEH LN &,

[
PAIZ DU CIERTEI DR BTS2 L TS SV CHFAE BRI AT L 7 Bl 217 7.
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1.8 HXE ()
SAR231893 - Ta )< T (GEIEFHZ)

15. FOMnEE

15. 1 BRERERICE D < 1F#R
7 o B~ 7 300mg MRl # G o 52 W 5% 07 b vV R RS A B RE . T
S 2 O 1B PER EUER BT O 5% TUIEMBUA (ADA) BEMERISZ7R L, £ 2%03 i3 %
ADA BEMER G2 Ly K 2% FRIPUAEME CTh ~ 7=, 77 B AREETITH 4%72% ADA [ Re
%o LK) 2%203Fife % ADA B SO 22 7= LA 1% 203 R AIEUIR G T d - 7o, b4 (10,000
i) @ ADA OFEBIF] GEBBEE 0.6%ATM) Tid, ARE|OIEMENRE K OVH IE~D BN IR
N7, Mz T, &P ADA ZBEE U 7= M5 K& OSSR G 2358 80 H A7z,

[ EARAL]
SEZ D BRI AR B BINA T RGHRE RIS SRR LT,
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112 ZTEM—E
SAR231893 - TaE LT GEIZFHEHZ)

Y
SANOFI
VPR T %L

TaELTT (EEFHEMEZ)

112 HRHEH—E (BE)

Property of the Sanofi group - strictly confidential Page 1



112 ZTEM—E
SAR231893 - TaE LT GEIZFHEHZ)

FAEDRITEF
4.2 HEBRHEE
4.2.1 FEEAER

4211 BNERMTHHER
ZAEHEL

4.2.1.2 BIRHIZEIREABR
BREERGL

4.2.1.3 REMEEHR
HAEHEL

4214 BEAFMEYHEEERFER
BLuEHTL

4.2.2 Y BREER
4221 DHERUNY T—2 3 VIREE
ZLuEHNTL

4.2.2.2 IRIR
ZAEHEL

4223 9%
ZLuEHTL

4.22.4 teE
ZLuEHTL

4.2.2.5 ittt
BEERGL

4226 ZYBERFHEDHEEER GFERK)
ZUENGL

4.2.2.7 DOt DEMEN R ER
ZLuEHGTL

423 HHHR
4.2.3.1 BEKES5EMHR

B AL
4232 RERSHERBR
CET L

4.2 3 JBEEHEMLFR
4.2.3.3.1 In Vitro XE&
HAEHEL

4.2.3.3.2 In Vivo iE&
BREERGL

4.2.3.4 HAREHER
HAEHEL

4.2.34.1 READARMEHER
BREERGL

4.2.3.4.2 BHRIEHHLARIEHER
HAEHEL
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112 ZTEM—E
SAR231893 - TaE LT GEIZFHEHZ)

4.2.3.4.3 T DDA

BuENGL

4235 S£EHREESHAR
42351 ZRERVERE COVMPMERECRET 555

BuBENGL

42352 % - lRIRFELEICEAT HHER

FHEHGL

42353 HERIRUHAERDORELVITRHADEEECRET 558

BuBENEL

42354 AR ZR-HER

ZHEHEL

4.2.3.6 BFTRIAMMHER

BuBENEL

4.2.3.7 £ DfbDEEFHER
4.2.3.7.1 flRMHHER

BUENGL
42372 RESHRER
ZYEHLL
42373 SHRBEOHFICET HHER
BUENGL
4.2.3.7.4 {RFIHERER
ZYUEHLL
42375 RFYDEHEHER
RUEBENGL
4.2.3.7.6 T OEMHFER
ZLUEHEL
4.2.3.7.7 EDHDEHER
RUEHTL
4.3 SEXH
ENES E RS E Xk
Alobid |, Cardelus S, Benitez P, Guilemany JM, Roca-Ferrer J, Picado C, et al. Persistent Asthma Has an
4.3-1  |Accumulative Impact on the Loss of Smell in Patients with Nasal Polyposis. Rhinology. 2011; 49(5): 519-
24.
432 Bachert C, Claeys SEM, Tomassen P, van Zele T, Zhang N. Rhinosinusitis and Asthma: A Link for
- Asthma Severity. Curr. Allergy Asthma Rep. 2010; 10(3): 194-201.
433 Batra PS, Tong L, Citardi MJ. Analysis of Comorbidities and Objective Parameters in Refractory Chronic
e Rhinosinusitis. Laryngoscope. 2013; 123(Suppl! 7): S1-11.
434 Dietz de Loos DAE, Hopkins C, Fokkens WJ. Symptoms in Chronic Rhinosinusitis with and without Nasal
e Polyps. Laryngoscope. 2013; 123(1): 57-63.
Hakansson K, Bachert C, Konge L, Thomsen SF, Pedersen AE, Poulsen SS, et al. Airway Inflammation in
4.3-5 |Chronic Rhinosinusitis with Nasal Polyps and Asthma: The United Airways Concept Further Supported.
PLoS ONE. 2015; 10(7):e0127228.
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112 ZTEM—E
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