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ABSTRACT (200/max. 200 wor ds)

Background: The impact of dupilumab, an anti-interleukin (ILiRe antibody that inhibits IL-

4/1L-13 signaling, on vaccine responses in atogicrdhtitis (AD) patients is unknown.

Objectives: To assess T-cell-dependent and -independent hunes@bnses to tetanus and
meningococcal vaccines, IgE seroconversion to tstéoxoid, reduced diphtheria toxoid, and

acellular pertussis (Tdap) vaccination, and dupdhbrafficacy and safety.

Methods: In a randomized, double-blinded, placebo-contradiedly (NCT02210780), adults
with moderate-to-severe AD received dupilumab (8@) or placebo weekly for 16 weeks, and
single doses of Tdap and quadrivalent meningocquugisaccharide vaccines at Week 12.
Primary endpoint was proportion of patients achmg\satisfactory IgG response to tetanus

toxoid at Week 16.

Results: 178 patients completed the study. Similar positesponses with dupilumab/placebo to
tetanus (83.3%/83.7%) and meningococcal polysaitné86.7%/87.0%) were achieved.
Dupilumab significantly decreased total serum Igiest dupilumab-treated patients were Tdap
IgE-seronegative at Week 32 (62.2%/34.8%; dupilupiabebo). Dupilumab improved key AD
efficacy endpointsH<0.001). Injection-site reactions and conjunctsvitiere more common with

dupilumab; AD exacerbations more frequent with elax
Limitation: Patients’ prior vaccination status was not avéddefore enroliment.

Conclusions: Dupilumab did not affect responses to the vaccatedied, significantly decreased

IgE, and improved measures of AD severity versasgilo, with an acceptable safety profile.
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CAPSULE SUMMARY (50/max. 50 wor ds):

* The Type 2/Th2-skewed cytokine milieu in atopicrdatitis has been linked to
vaccination-hyporesponsiveness in infancy.

* Dupilumab in adults with moderate-to-severe atagimatitis did not influence correlate
of non-live vaccine-induced responses, was wedlradbd, and decreased total and
vaccine-specific serum IgE.

* Vaccination after 12-week dupilumab therapy wasassbciated with adverse clinical

effects.

Key words: [6 (as many as necessary permitted)]

Atopic dermatitis, dupilumab, vaccine, tetanus tdxmeningococcal polysaccharide, IgE



91 LIST OF ABBREVIATIONS

92  AD: atopic dermatitis
93  AE: adverse event
94  BSA: body surface area
95 CI: confidence interval
96 CMH: Cochran—Mantel-Haenszel (test)
97  CSwNP: chronic sinusitis with nasal polyposis
98 EASI: Eczema Area and Severity Index
99 EASI-50: >50% reduction in Eczema Area and Sevémitiex score
100 EASI-75: >75% reduction in Eczema Area and Sevdnidgx score
101  GISS: Global Individual Sign Score
102  HIV: human immunodeficiency virus
103 IGA: Investigator's Global Assessment
104  IgE: immunoglobulin E
105  IgG: immunoglobulin G
106  IgM: immunoglobulin M
107 IL: interleukin
108  IL-4Ra: interleukin-4 receptor alpha
109 IQR: interquartile range
110 ISR: Injection site reaction
111  MFI: mean fluorescent intensity
112  MPSV4: quadrivalent meningococcal polysaccharideivee
113 NRS: Numerical Rating Scale
114  PTM: pertussis toxin mutant
115 POEM: Patient-Oriented Eczema Measure
116  SBA: serum bactericidal assay
117  TCI: topical calcineurin inhibitors
118 TCS: topical corticosteroids
119  Tdap: tetanus toxoid, reduced diphtheria toxoié|latar pertussis vaccine
120  Thil: type 1 helper T-cell
121  Th2: type 2 helper T-cell
122



123 INTRODUCTION

124  Atopic dermatitis (AD), a chronic inflammatory skiiisease, affects20% of children and 10%
125  of adults'® Immune dysregulation and skin-barrier dysfuncptay key roles in AD

126  pathogenesis’ Immune abnormalities include cutaneous T-cell esjmanand elevated

127  expression of Type 2 helper T-cell (Th2) cytokineggrleukin (IL)-4 and IL-13, central drivers
128 of Type 2/Th2 diseases, such as AD, asthma, chemmisitis with nasal polyposis (CSWNP),

129  and eosinophilic esophagifis!

130  Dupilumab, a fully human, Velocimmune®-derived molomal antibody directed against the
131  IL-4 receptor alpha (IL-4B) subunit, inhibits signaling of both IL-4 and 13.3°+12

132 Dupilumab has been shown to significantly improgms and symptoms of moderate-to-severe
133 AD,®B ! asthma;*®**°CSwNP?! and eosinophilic esophagifiSand is approved in the EU,

134  USA, Japan, and other countries for the treatmeadiolts with inadequately controlled

135 moderate-to-severe AD. Although multiple immunepmasses interact to provide vaccine

136  protection, antibodly titers are often surrogatesasrelates of vaccine-induced immunffyT-

137  cell-dependent vaccines elicit the production eictional 1IgG antibodies through T-cell

138  activation; T-cell-independent vaccines resultgiMIresponses by B-cell activation independent
139  of T-cells?* Vaccination may cause IgE-mediated hypersensitaid other immediate-type

140  allergic reactiond® The Type 2/Th2-skewed cytokine milieu of AD patiehas been linked to
141  vaccine hyporesponsiveness during infaffé¥/it is unclear whether therapeutic modulation
142  affects vaccine respons&sSevere AD is associated with increased vaccineifipégE

143  responses, with a risk of adverse events (AEshdwsubsequent antigen expostirAs

144  dupilumab suppresses IL-4/IL-13 signaling, thera ieed to assess immune responses to

145  vaccination in patients receiving this drug. Heve,report results from a study that examined



146  whether dupilumab affects antibody responses tocomomonly administered vaccines in adults

147  with moderate-to-severe AD, as well as dupilumdicaty and safety.

148
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METHODS
Study design

This was a phase 2, randomized, double-blindedtjeeuater, placebo-controlled, parallel-group
study conducted in the USA (August 2014-SeptemB262LIBERTY AD EVALUATE;
ClinicalTrials.gov identifier: NCT02210780). Patterwere randomized (1:1), via an interactive
response technology system, to subcutaneous dughlomplacebo weekly for 16 weeks. At
Week 12, patients received one dose each of tetarogl/reduced diphtheria toxoid and
acellular pertussis vaccine (Tdap) and quadrivateingococcal polysaccharide vaccine

(MPSV4).

Patients

Eligible patients were aged 18-64 years with mddei@severe AD (American Academy of
Dermatology Consensus Critéfafor >3 years; had documented history (within 6 months of
screening) of inadequate response to medium-tofagency topical corticosteroids (TCS)
(with/without topical calcineurin inhibitors [TCIfespite treatment fa28 days, or were
patients for whom topical AD therapies were inadlls); had an Eczema Area and Severity
Index (EASI) score-16 (range 0—72), an Investigator's Global Assess$ifi&A) score>3
(range 0—4), and10% of their body surface area (BSA) affected by #[3creening and
baseline. Use of emollients and TCS with/without Was permitted at entry if patients had

been on a stable regimen &it4 days.

Patients were stratified by baseline AD severitpderate/IGA=3 vs severe/IGA=4). Patients

and personnel involved were blinded to all rand@ti@n assignments.



10

171  Ethical principles of the Declaration of Helsinkgnsistent with those of the International
172 Council on Harmonisation guidelines for Good ClaiiPractice and applicable regulatory
173 requirements were followed. Informed consent wdaiobd from each patient before any

174  procedure.
175
176  Treatments

177  Dupilumab (300mg) or placebo were administered gtanzously weekly. A 600mg loading
178  dose of dupilumab or matching placebo was admi@dten Day 1. One dose of commercially
179  available Tdap vaccine (0.5 mL, AdateSanofi Pasteur, Toronto, ON, Candjland standard
180 MPSV4 (0.5 mL, Menomurfe- A/C/Y/W-135, Sanofi Pasteur, Swiftwater, Bwere

181 administered intramuscularly in the deltoid musode subcutaneously in the opposite arm,
182  respectively, at Week 12; both were non-live vaesirConcomitant AD therapies (TCI and/or
183 TCS K10 mg prednisone or equivalent]) were permittedsdde treatment (TCS of higher

184  potency than at baseline, TCI, high-dose systemnitcosteroids) was permitted for intolerable

185  AD symptoms.
186
187  Endpoints

188  Primary endpoint was proportion of patients withositive response to the tetanus component of
189 Tdap at Week 16, defined a4-fold increase from baseline anti-tetanus 1gG eotration in
190 patients with pre-vaccination tetanus antibody eotr@ations>0.1 or>0.2 IU/mL in patients

191  with pre-vaccination concentrations <0.1 IU/riL.
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192  Secondary endpoints were proportions of patien®Wexk 16 with: (1) positive response to

193 tetanus toxoidX2-fold increase from baseline anti-tetanus IgG eot@tion in patients with

194  pre-vaccination tetanus antibody concentratie®d 1U/mL, or>0.2 IU/mL in patients with pre-
195 vaccination concentrations of <0.1 IU/mL); (2) g response to MPSV4 (meningococcal
196  serogroup C serum bactericidal assay [SBA] t&):>* (3) IGA score of 0 or 1; (4) >50%

197  reduction in EASI (EASI-50); (5) >75% reductionEASI| (EASI-75); and changes from

198 Dbaseline at Week 16 in: (6) peak pruritus NumerRating Scale (NRS); (7) BSA; (8) erythema,
199  (9) infiltration/papulation, (10) excoriations; (Llichenification of Global Individual Sign Score
200 (GISS); and (12) Patient-Oriented Eczema MeasubER). Total IgE levels and proportions of
201 patients who were tetanus- and pertussis-antigecHsplgE seropositive at Weeks 12, 16, and

202 32 were analyzed post-hoc.
203
204  Tetanustoxoid-specific IgG antibodies and meningococcal serogroup C SBA titers

205 Tetanus toxoid-specific IgG antibodies were measuseng VaccZyme™ Anti-Tetanus Enzyme
206 Immunoassay (Binding Site Group, Birmingham, UKheTguantitative sandwich enzyme

207 immunoassay was performed by Covance Central Ladogr&ervices (Indianapolis, IN). The

208 baby rabbit complement meningococcal SBA assaypgeermed by the Vaccine Evaluation

209  Unit of Public Health England (Manchester, UK) ysavalidated method and SBA titers

210 expressed as reciprocal of the final dilution pdowy>50% killing compared with the number of
211 colony-forming units at 60 minutes. Baseline way Daand Week 12 measurements (not shown)

212 were collected to ensure that no patient receiaadination between baseline and Week 12.

213
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Antigen-specific IgE

Low abundance of serum antigen-specific IgE meanbdified, multiplexed Lumineéxassay
(Luminex Corporation, Austin, TX) was employed teasure tetanus and acellular pertussis
antigen-specific IgE respons&sSera were treated with GullISORB™ (Meridian Bioacie, Inc.,
Cincinnati, OH) to remove potentially competing 1g&d incubated with purified pertussis toxin
mutant (PTM), pertactin, or tetanus toxoid (allnfr&ist Biological Laboratory, Campbell, CA)
coupled to fluorescent-barcoded MagPlemicrospheres (Luminex Corporation). The beads
were washed, and bound IgE was detected via datplg/coerythrin antibody (Clone BES5,
Thermo Fisher Scientific, Waltham, MA). Samples evanalyzed on a LuminexrLEXMAP

3D instrument (Luminex Corporation) and PTM, petitgcor tetanus toxoid IgE-positive beads
were reported as mean fluorescent intensity (MBé&tection limit was defined as three standard
deviations above the MFI of a negative control sertiotal serum IgE was measured by
ImmunoCAP Fluorescent Enzyme Immunoassay (Thermo ScienBfiadia AB, Uppsala,

Sweden).

Safety

Safety was assessed through Week 32 (incidenceatfrient-emergent AEs [TEAES] and
serious TEAES) coded per Medical Dictionary for Reatpry Activities, v18.0. The investigator
(or designee) recorded all AEs from signing of imfed consent until study end. Information
about injection-site reactions (ISRs) was recotagdite staff, or patient if occurring outside the

clinic.
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Statistics

All categorical variables, including vaccine-rethndpoints and efficacy analyses, were
analyzed using a Cochran—Mantel-Haenszel (CMHstestified by randomization strata
(moderate [IGA=3] versus severe [IGA=4]). Analyseduded all randomized patients who
received any study drug or vaccine injection andi in@asured responses to the tetanus toxoid
vaccine. Patients who had missing values at/witlidrefore Week 16 were defined as
nonresponders. For efficacy analyses, patientsretwived rescue treatment were defined as
nonresponders from that timepoint onwards. Nomiahlues were derived from the CMH test

stratified by randomization strata.

Continuous dupilumab efficacy variables were anedyasing a mixed-effect model repeated-
measure approach. Efficacy data were set to “ngSsifier rescue treatment was used or a
patient discontinued. Analysis of the IgE endpointduded all treated patients at Weeks 0, 12,
16, and 32; patients with missing values were alediu Vaccine titers at Weeks 0, 12, and 16,
and total IgE levels between visits in both treattrgroups were analyzed using Friedman'’s test
adjusted for multiple comparisons. Percent charigetal IgE levels from baseline to Week 32
between treatment groups was analyzed by a Manrntr@yi-test. Tdap-specific IgE-

seropositivity was a categorical variable and wasyzed by Fisher’s exact test.
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RESULTS
Patients

Of 243 patients screened, 194 were enrolled andbraized; 178 (91.8%) completed the study
(Fig. 1). Patients in both treatment groups had similaebiae demographics and disease
characteristicsTable I). During the study, most patients used concomitar$:166.0% and 73.3%
in dupilumab and placebo groups, respectively. @ll;€3.8% of patients received rescue
treatment for intolerable AD symptoms: 15.5% ariddwith placebo and dupilumab,

respectively, indicating better control of AD sympts in the dupilumab group.

I mmune responses to vaccinations

Similar proportions of patients had positive regemg4-fold increase in titer) to tetanus
vaccination at Week 16 (primary endpoint): dupiltng3.3%, placebo 83.7% (90% confidence
interval [CI] of difference vs placebo: —9.41, 8)6Broportions of patients achieving anti-tetanus
IgG response>@-fold increase) at Week 16 (secondary endpointgwaéso similar: dupilumab
95.6%, placebo 94.6% (90% CI difference vs placeda29, 6.27), with no differences at
baseline, Week 12 or 16 in tetanus toxoid titetgvben treatment groupB*0.9999, all
comparisonskig. 2A). Overall median tetanus toxoid titers signifidgmicreased in both

groups at Week 16 versus Weeks 0 andPED(0001; placebo: Week 0=1.12, Week 12=1.11,
and Week 16=15.25 IU/mL; dupilumab: Week 0=1.09eW&2=1.21, and Week 16=13.91

IU/mL; Fig. 2A).

Similar proportions of patients had a positive mese to serotype C of the meningococcal

polysaccharide vaccine at Week 16: dupilumab 86pi&eebo 87.0% groups (90% CI
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276  difference vs placebo: —8.54, 7.96), with no difeces in SBA titers between treatment groups
277  (P>0.9999 for all comparisongjg. 2B), but both groups had significantly increased raedi
278  SBA titers at Week 16 versus Weeks 0 andPD(0001; placebo: Week 0=<4, Week 12=<4,

279 and Week 16=1024; dupilumab: Week 0=<4, Week 12ard,Week 16=1024 IU/mlEig. 2B).
280
281  Vaccine-specific IgE

282  Samples from Weeks 12 (baseline vaccine adminstiatl6, and 32 were available for
283  antigen-specific IgE analyses. Dupilumab-treatedepts were less likely to develop Tdap-
284  specific IgE (pertussis toxin, pertactin, and tetatoxoid antigens) by Week 32: dupilumab

285  37.8%, placebo 65.2¢9=0.001) Tablell).
286
287 Changesin total IgE concentrations

288 Placebo-treated patients showed no changes in medal IgE levelsKig. 3A); dupilumab-
289 treated patients had significant reductions in medotal IgE levels (baseline 798 IU/mL,
290 interquartile range [IQR]: 214-2,784) to Weeks 1@, and 32 (468.5 IU/mL, IQR: 129-1,366,
291 363.5IU/mL, IQR: 97.3-1,172 and 323.5 IU/mL, I(8%.8—-969.3, respectivelfFig. 3B). At
292  Week 32, median percent decrease from baselirahlgE: dupilumab -57%, placebo —7.3%

293 (Fig. 3C).
294
295  Dupilumab efficacy

296  Dupilumab demonstrated clinically and statisticailignificant improvements in all AD efficacy

297 measures. IGA score of 0/1 at Week 16: dupilumaB%4placebo 10.3%@blelll);
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298  significantly more patients with dupilumab thangaho attained EASI-50 (72.2%, 32.0%) or
299 EASI-75 (53.6%, 19.6%)I(@blel11). Dupilumab-treated patients had significantlyajee

300 improvements in peak pruritus NRS than placebadrbpatients, and experienced significantly
301 greater reductions in percent BSA affected by AL $&components, and POEM scores

302 (Supplementary Table).
303
304  Safety

305 TEAE rates were similar between groupglfle 1V); 55.7% and 61.9% of patients in the

306 dupilumab and placebo groups, respectively, redarteTEAE; most were mild or moderate.
307 No deaths were reported. Three serious TEAESs vegrarted in the dupilumab group (one

308 patient each): mycosis fungoides stage IV (ongaingfudy end); squamous cell carcinoma of
309 the skin (resolved without sequelae); and seruknsis-like reaction (resolved without

310 sequelae); only the latter was considered treatmsdaied. No serious TEAEs were reported in
311 the placebo group. TEAES led to withdrawal of fpagients on dupilumab: mycosis fungoides
312 and serum sickness-like reaction, a photosensitieection, dizziness and fatigue, and

313  conjunctivitis of moderate severity; no withdrawh&cause of TEAESs in the placebo group.
314  Upper respiratory tract infection was the most tiesafly reported TEAE in both groups, with
315 similar rates. Conjunctivitis and ISRs to dupilun@alplacebo were mild or moderate, and more
316  frequent with dupilumab than placebo. AD exacedretiand non-herpetic skin infections

317  occurred more frequently with placebo versus dupdh TablelV). ISRs to Tdap occurred

318 only in the placebo group (3.1%); there were nodERMPSV4.

319
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DISCUSSION

Vaccine immune responses with tetanus toxoid andngecoccal serogroup C met established
correlates of vaccine-induced immunity with an g@table safety profile in adult patients with
moderate-to-severe AD treated with dupilumab 30@ragkly, and were robust and comparable
in patients receiving dupilumab or placebo. Dup#inalso reduced vaccine-specific IgE and
total IgE levels versus placebo. Vaccination af2week dupilumab therapy was not associated
with any adverse clinical effects. Dupilumab alsgproved multiple AD efficacy measures
versus placebo, consistent with previous phasstixfiess***’ Concomitant TCS use did not

affect vaccine immune responses.

Humoral responses to T-cell-dependent vaccines albrmequire successful presentation of
antigen via T-cell receptors, production of T-@alld antigen-presenting cell cytokines, and cell-
dependent co-stimulatory signaling to produce antigpecific antibodies' For vaccine
responses to tetanus toxoid, IgG production isFeependent®>® Since dupilumab acts on IL-
4/1L-13, both Type 2/Th2 cytokines, dupilumab was expected to affect total tetanus toxoid
IgG levels, as observed here. Achievement of pyreadpoint was consistent with a
randomized clinical trial of healthy adults receiyiTdap vaccinatioft, and titer levels at any
timepoint were similar to placebo, demonstratiregf ttupilumab does not impair tetanus vaccine
response. In contrast to tetanus, polysaccharidanes, such as MPSV4, are thought to elicit T-
cell-independent immune responéem this study, the proportions of patients attainSBA
titers>8 following vaccination with MPSV4 and the over@BA titers at each timepoint were
similar in dupilumab and placebo groups, indicatimat dupilumab has no adverse effects on
immune responses to a T-cell-independent vaccienGhe effect of dupilumab on Type

2/Th2 cytokines, it is possible that treatment vdtipilumab shifts Type 2/Th2-skewed vaccines
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in a Thl direction, not by increasing total 1gG gwotion, but by changing the IgG subtypes
from 1gG4 (Th2) to IgG1 (Th1l), thereby potentialtgproving the functional response to

vaccines.

The reduction in vaccine-specific IgE response®issistent with the mechanism of action of
dupilumab, which would be expected to decreaselgBuction, and with other reports showing
reduced total and allergen-specific IgE followingpdumab treatmert?*“*°Patients with severe
AD have an increased vaccine-specific IgE respombieh may be associated with an increased
risk of AEs during future vaccine or antigen expest additional studies are needed to
determine whether dupilumab reduces the risk o$sgibent AEs by limiting vaccine-specific

IgE responses.

Dupilumab had an acceptable safety profile, witRd&nd conjunctivitis occurring more often
with dupilumab, and non-herpetic skin infectionsrenfsequently with placebo, similar to

previous dupilumab AD trial$*’

Study limitations are that prior vaccination staitas not available before enrollment and that
permitted, but not mandatory, TCS use limits corsparof efficacy data with phase 3 studigs,

despite comparable design and outcomes with thERIBY AD CHRONOS triaf®

In conclusion, in adults with moderate-to-severe, A&ccination during dupilumab treatment
did not affect IgG or functional responses. Dupifimbed to lower levels of vaccine-specific IgE
and total IgE than placebo. Vaccination did nogeetfdupilumab efficacy or safety. Vaccination
with T-cell-dependent and -independent vaccinatupilumab-treated patients is effective with
an acceptable safety profile. These findings apomant for the general practicing

dermatologist as they demonstrate that non-liveinas such as Tdap and MPSV4 can be
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365 indicated safely and are immunogenic in adult pésgievith moderate-to-severe AD treated with

366  dupilumab.
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TABLES

Tablel. Baseline demographics and disease charactefistics

29

Dupilumab Placebo

Characteristic (n=97) (n=97)
Age (y) 39 + 14 40 + 14
Male sex (%) 51 a7
Race (%)

White 62 69

African American/Asian/other 24/12/2 18/11/2
Weight (kg) 81+19 81+19
AD duration (y) 28 + 15 27 + 17
EASI (range 0-72) 29 +13 31+14
IGA score (range 0-4) 34+05 3.4+05
BSA affected (%) 46 + 23 49 + 25
Peak pruritus NRS score (range 0-10) 74+22 7.3+2.2
GISS total score 8.8+ 1.76 8.8 +1.80

Erythema score (range 0-3) 22+058 23+0.58

Infiltration/papulation score (range 0-3) 2.3+9.5 2.2+0.54

Excoriation score (range 0-3) 21+065 2.1+0.63

Lichenification score (range 0-3) 22+0.72 21+0.73
POEM (range 0-28) 21.5+6.04 20.6 + 5.59
Total serum IgE (IU/mL), median (Q1, Q3) 91%&115)0 19320(3%;'0’
Patients with systemic steroid treatment for ADageline (%) 3.1 5.2

Patients with systemic treatments for AD in pregigear (%)
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Corticosteroid use 98 96

Methotrexate use 5 9

&/alues are means + SD unless otherwise specified.

AD, atopic dermatitisBSA, body surface are&EAS, Eczema Area and Severity Indé€X4;SS
Global Individual Signs Scoré@A, Investigator's Global AssessmeldE, immunoglobulin E
IU, international unitNRS Numerical Rating Scal®OEM, Patient-Oriented Eczema Measure;

Q1, first quartile;Q3,third quartileSD, standard deviation.
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Tablell. Tdap IgE seropositivity at Weeks 12, 16, and 32

31

Dupilumab Placebo P value®
(n=74)? (n=69)*

Week 12, n (%) of patients IgE-positive
for

1 antigen 11 (14.9) 13 (18.8)

2 antigens 7 (9.5) 9 (13.0)

3 antigens 5 (6.8) 12 (17.4)

Total positive 23 (31.1) 34 (49.3) 0.040
Week 16, n (%) of patients IgE-positive
for

1 antigen 12 (16.2) 7 (10.1)

2 antigens 6 (8.1) 17 (24.6)

3 antigens 8 (10.8) 16 (20.3)

Total positive 26 (35.2) 40 (58.0) 0.007
Week 32, n (%) of patients IgE-positive
for

1 antigen 9 (12.2) 14 (20.3)

2 antigens 6 (8.1) 8 (11.6)

3 antigens 13 (17.6) 23 (33.3)

Total positive 28 (37.8) 45 (65.2) 0.001

®Patients included for analysis were curated orbtises of sample availability.

PTdap IgE positivity between placebo- and dupilum@iated individuals was compared by

Fishers exact test.

IgE, immunoglobulin ETdap, tetanus toxoid, reduced diphtheria toxoid, atallpertussis

vaccine.



395

396
397
398
399
400

401

32

Tablelll. Efficacy of dupilumab in achievement of AD diseasere endpoints at Week 16

Dupilumab Placebo P value
(n=97) (n=97)

Patients attaining IGA score 0 or 1, n (%) 43 (44.3) 10 (10.3)
Difference vs placebo (90% CI) 34.0 (24.29-43.75) <0.001

Patients attaining EASI-50, n (%) 70 (72.2) 31 (32.0)
Difference vs placebo (90% CI) 40.2 (29.40-51.01) <0.001

Patients attaining EASI-75, n (%) 52 (53.6) 19 (19.6)
Difference vs placebo (90% CI) 34.0 (23.38-44.66) <0.001

LS mean change (SE) from baseline in peal

pruritus NRS seore ~4.46 (0.256) —2.33 (0.274)

LS mean difference (SE) vs placebo -2.13 (0.371) <0.001

AD, atopic dermatitisCl, confidence intervalEAS-50, >50% reduction in Eczema Area and
Severity Index scordEAS-75, >75% reduction in Eczema Area and Severity Indexes| GA,
Investigator’'s Global Assessmehf, least square®yRS, Numerical Rating Scal&E, standard

error.
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402 TablelV. Safety assessment

Dupilumab Placebo
(n=97) (n=97)
TEAESs (n) 167 136
Serious TEAES (n) 3? 0
Patients with=1 TEAE, n (%) 54 (55.7) 60 (61.9)
Patients with TEAESs resulting in drug withdrawal(%a) 5(5.2) 0
Patients with TEAEs related to study drug, n{%) 18 (18.6) 10 (10.3)
Injection site reactions (HLT) by study drug, n (%) 12 (12.4) 3(3.1)
Injection site reactions (HLT) to Tdap, n (%) 0 (0) 3(3.1)
Non-herpetic skin infections, n (%) 6 (6.2) 8 (8.2)
TEAESs by PT in >5% of patients in either group%) (
Upper respiratory tract infection 11 (11.3) 14 @4,
Dermatitis atopic 1(1.0) 11 (11.3)
Conjunctivitis 8 (8.2) 0 (0)
Nasopharyngitis 4 (4.1) 5(5.2)
Headache 5(5.2) 3(3.1)
Injection site reaction 5(5.2) 0 (0)

403  ®Serious TEAEs were (one patient each) mycosis fidegcstage IV, squamous cell carcinoma,
404  and serum-sickness-like reaction.

405 "Does not include TEAEs related to vaccination, exder injection-site reactions.

406  °Adjudicated.

407  HLT, high-level term (Medical Dictionary for Regulayohctivities); PT, preferred term

408 (Medical Dictionary for Regulatory Activities),dap, tetanus toxoid, reduced diphtheria toxoid,
409 acellular pertussis vaccin€EAE, treatment-emergent adverse event.

410
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FIGURE LEGENDS

Figure 1. Atopic dermatitis. Trial profile. *Patients who cpiated all scheduled study visits
underwent screening, completed the treatment peaind had at least one follow-up Vig\E,

adverse event.

Figure 2. Atopic dermatitis. Immune responses to vaccinaijéh Antibody levels to tetanus
toxoid (IU/mL) and (B) serum bactericidal assay £JHters in placebo- and dupilumab-treated
patients (blue and green symbols, respectiveligaatline (Week 0), Week 12, and Week 16.
For all graphs, black bars represent median vadaegrouplU, international unit. Limit of
detection of SBA indicated in (B) by dotted linealMes were compared using Friedman’s test

with a Dunn’s post-hoc; ***P<0.0001.

Figure 3. Atopic dermatitis. Total serum immunoglobulin EE)evels in (A) placebo- and (B)
dupilumab-treated patients at baseline (Week OgRNIR, Week 16, and Week 32. (C) Percent
change in total IgE levels from baseline to endtatly (Week 32). For all graphs, black bars
represent median values per grolg. international unit. For A and B, values were canggl

using Friedman'’s test. For C, values were compasaty Mann—Whitney-test; **** P<0.0001.
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Supplementary Table. Efficacy of dupilumab in achievement of AD clinicahd patient-

reported endpoints at Week 16*

Dupilumab Placebo P
(n=97) (n=97) value

Change (SE) from baseline in BSA affected by —30.0 (2.04) -12.0 (2.15)
AD

Difference (SE) vs placebo -18.0 (2.91) <0.001
Change (SE) from baseline in the erythema —-0.9 (0.08) -0.4 (0.74)
component of GISS

Difference (SE) vs placebo -0.6 (0.11) <0.001
Change (SE) from baseline in the -1.1 (0.08) -0.4 (0.08)
infiltration/papulation component of GISS

Difference (SE) vs placebo -0.6 (0.11) <0.001
Change (SE) from baseline in the excoriation -1.2 (0.08) -0.5 (0.09)
component of GISS

Difference (SE) vs placebo -0.7 (0.12) <0.001
Change (SE) from baseline in the lichenification -1.0 (0.09) -0.4 (0.09)
component of GISS

Difference (SE) vs placebo -0.6 (0.12) <0.001

Change (SE) from baseline in POEM

Difference (SE) vs placebo

~13.3(0.70)  -4.8 (0.73)
-8.5 (1.00) <0.001

*All values are LS means.

AD, atopic dermatitisBSA, body surface are&lSS Global Individual Signs ScoreS least

squaresPOEM, Patient-Oriented Eczema MeasusE; standard error.



