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eMethods. Detailed Methodology 

Inclusion criteria 

Patients were eligible if they met the following criteria: 

 Male or female aged ≥12 to <18 years at the time of screening visit 

 Diagnosis of atopic dermatitis (AD) according to the American Academy of Dermatology 

consensus criteria at screening visit 

 Chronic AD diagnosed at least 1 year prior to the screening visit 

 Investigator’s Global Assessment (IGA) score ≥3 at screening and baseline visits 

 Eczema Area and Severity Index (EASI) score ≥16 at screening and baseline visits 

 Baseline pruritus Numerical Rating Scale (NRS) average score for maximum itch intensity ≥4 

– NOTE: Baseline pruritus NRS average score for maximum itch intensity will be 

determined based on the average of daily NRS scores for maximum itch intensity (the 

daily score ranges from 0 to 10) during the 7 days immediately preceding randomization. 

A minimum of 4 daily scores out of the 7 days is required to calculate the baseline 

average score. For patients who do not have at least 4 daily scores reported during the 7 

days immediately preceding the planned randomization date, randomization should be 

postponed until this requirement is met, but without exceeding the 35-day maximum 

duration for screening 

 ≥10% body surface area (BSA) of AD involvement at screening and baseline visits 

 With documented recent history (within 6 months before the screening visit) of inadequate 

response to topical AD medication(s) or for whom topical treatments is medically inadvisable (eg, 

intolerance, because of important side effects or safety risks)  

– NOTE: Inadequate response is defined as failure to achieve and maintain remission or a 

low disease activity state (comparable to IGA 0=clear to 2=mild) despite treatment with a 

daily regimen of topical corticosteroids (TCS) of medium to higher potency (± topical 
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calcineurin inhibitors [TCI] as appropriate), applied for at least 28 days or for the 

maximum duration recommended in the product prescribing information (eg, 14 days for 

super-potent TCS), whichever is shorter 

– Patients with documented systemic treatment for AD in the past 6 months are also 

considered as inadequate responders to topical treatments and are potentially eligible for 

treatment with dupilumab after appropriate washout 

– Important side effects or safety risks are those that outweigh the potential treatment 

benefits and include intolerance to treatment, hypersensitivity reactions, significant skin 

atrophy, and systemic effects, as assessed by the investigator or by the patient’s treating 

physician 

– Acceptable documentation includes contemporaneous chart notes that record topical 

medication prescription and treatment outcome, or investigator documentation based on 

communication with the patient’s treating physician. If documentation is inadequate, 

potential patients may be offered a course of treatment with a daily regimen of TCS of 

medium or higher potency (± TCI as appropriate), applied for at least 28 days during the 

screening period, or for the maximum duration recommended in the product prescribing 

information, whichever is shorter. Patients who demonstrate inadequate response during 

this period, as defined above, will be eligible for inclusion in the study following 

appropriate washout 

 Has applied a stable dose of topical emollient (moisturizer) twice daily for at least the 7 

consecutive days immediately before the baseline visit (see exclusion criteria regarding 

restrictions on the kind of emollients permitted during the study) 

 Willing and able to comply with all clinic visits and study-related procedures  

 Able to understand and complete study-related questionnaires 
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 Parent or legal guardian must provide signed informed consent. Patients must also provide 

separate informed assent to enroll in the study, and sign and date either a separate informed assent 

form (IAF) or the informed consent form (ICF) signed by the parent/legal guardian (as 

appropriate based on local regulations and requirements) 

Exclusion criteria 

Patients were excluded if they met any of the following criteria: 

 Participation in a prior dupilumab clinical study 

 Treatment with a systemic investigational drug before the baseline visit 

 Treatment with a topical investigational agent within 4 weeks or within 5 half-lives (if known), 

whichever is longer, before the baseline visit 

 Treatment with TCS or TCI within 2 weeks before the baseline visit (patients may be rescreened) 

 Having used any of the following treatments within 4 weeks before the baseline visit, or any 

condition that, in the opinion of the investigator, is likely to require such treatment(s) during the 

first 4 weeks of study treatment: 

– Immunosuppressive/immunomodulating drugs (eg, systemic corticosteroids, 

cyclosporine, mycophenolate-mofetil, interferon gamma, Janus kinase inhibitors, 

azathioprine, methotrexate, etc.) 

– Phototherapy for AD 

 Treatment with biologics, as follows: 

– Any cell-depleting agents including but not limited to rituximab within 6 months before 

the baseline visit, or until lymphocyte and CD 19+ lymphocyte count return to normal, 

whichever is longer 

–  Other biologics within 5 half-lives (if known) or 16 weeks before the baseline visit, 

whichever is longer 

 Treatment with a live (attenuated) vaccine within 4 weeks before the baseline visit 
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– NOTE: For patients who have vaccination with live, attenuated vaccines planned during 

the course of the study (based on national vaccination schedule/local guidelines), it will 

be determined, after consultation with a pediatrician, whether the administration of 

vaccine can be postponed until after the end of study, or preponed to before the start of 

the study, without compromising the health of the patient: 

 Patients for whom administration of live (attenuated) vaccine can be safely 

postponed would be eligible to enroll into the study 

 Patients who have their vaccination preponed can enroll in the study only after a 

gap of 4 weeks following administration of the vaccine 

 Planned or anticipated use of any prohibited medications and procedures during study treatment 

 Body weight <30 kg at baseline  

 Initiation of treatment of AD with prescription moisturizers or moisturizers containing additives 

such as ceramide, hyaluronic acid, urea, or filaggrin degradation products during the screening 

period (patients may continue using stable doses of such moisturizers if initiated before the 

screening visit) 

 Regular use (more than 2 visits per week) of a tanning booth/parlor within 4 weeks of the 

baseline visit 

 Active chronic or acute infection requiring treatment with systemic antibiotics, antivirals, 

antiprotozoals, or antifungals within 2 weeks before the baseline visit 

– NOTE: patients may be rescreened after infection resolves 

 Known or suspected immunodeficiency, including history of invasive opportunistic infections 

(eg, tuberculosis, histoplasmosis, listeriosis, coccidioidomycosis, pneumocystosis, aspergillosis) 

despite infection resolution, or otherwise recurrent infections of abnormal frequency or prolonged 

duration suggesting an immune-compromised status, as judged by the investigator 



© 2019 Simpson EL et al. JAMA Dermatology. 7 
 

 Known history of human immunodeficiency virus (HIV) infection or HIV seropositivity at the 

screening visit 

 With an established diagnosis of hepatitis B viral infection at the time of screening or is positive 

for hepatitis B surface antigen (HBsAg) or hepatitis B core antibody (HBcAb) at the time of 

screening 

– NOTE: Patients who have gained immunity for hepatitis B virus infection after 

vaccination (patients who are HBsAg negative, hepatitis B surface antibody [HBsAb] 

positive, and HBcAb negative) are eligible for the study. These patients will be allowed 

to enroll into the study but will be followed using routine clinical and liver function tests 

 With an established diagnosis of hepatitis C viral infection at the time of screening or is positive 

for hepatitis C antibody at the screening visit 

 On current treatment for hepatic disease including but not limited to acute or chronic hepatitis, 

cirrhosis, or hepatic failure, or has evidence of liver disease as indicated by persistent (confirmed 

by repeated tests ≥2 weeks apart) elevated transaminases (alanine aminotransferase and/or 

aspartate aminotransferase) more than 3 times the upper limit of normal (ULN) during the 

screening period  

 Presence of any 1 or more of the following abnormalities in laboratory test results at screening: 

– Platelets ≤100×103/μL 

– Neutrophils <1.5×103/μL 

– Creatine phosphokinase >2.5×ULN 

– Serum creatinine >1.5×ULN 

– NOTE: If an abnormal value is detected at screening, a repeat test should be performed to 

confirm the abnormality. Only if the repeat test confirms the abnormality, the patient 

would be categorized as a screen failure 

 Presence of skin comorbidities that may interfere with study assessments 
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 History of malignancy before the baseline visit 

 Diagnosed active endoparasitic infections; suspected or high risk of endoparasitic infection, 

unless clinical and (if necessary) laboratory assessment have ruled out active infection before 

randomization 

 History of alcohol or drug abuse within 2 years before the screening visit, or evidence of such 

abuse as documented by a positive result in a laboratory test for alcohol and/or drug panel 

conducted at the screening visit 

– Note: If a patient has a positive drug test for a prescription drug being used for medical 

reasons, the patient would still be eligible for enrollment. In such cases, the site would 

need to confirm the medical reason for use with the treating physician 

 Severe concomitant illness(es) that, in the investigator’s judgment, would adversely affect the 

patient’s participation in the study. Examples include, but are not limited to, patients with short 

life expectancy, patients with uncontrolled diabetes (glycated hemoglobin A1C ≥9%), patients 

with cardiovascular conditions (eg, Class III or IV cardiac failure according to the New York 

Heart Association classification), severe renal conditions (eg, patients on dialysis), hepato-biliary 

conditions (eg, Child-Pugh class B or C), neurologic conditions (eg, demyelinating diseases), 

active major autoimmune diseases (eg, lupus, inflammatory bowel disease, rheumatoid arthritis, 

etc.), other severe endocrinologic, gastrointestinal, metabolic, pulmonary, or lymphatic diseases. 

The specific justification for patients excluded under this criterion will be noted in study 

documents (chart notes, case report forms [CRFs], etc.) 

 Any other medical or psychological condition including relevant laboratory abnormalities at 

screening that, in the opinion of the investigator, suggests a new and/or insufficiently understood 

disease, may present an unreasonable risk to the study patient as a result of his/her participation in 

this clinical trial, may make patient’s participation unreliable, or may interfere with study 
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assessments. The specific justification for patients excluded under this criterion will be noted in 

study documents (chart notes, CRFs, etc.) 

 Patients who are committed to an institution by virtue of an order issued either by the judicial or 

the administrative authorities will be excluded from this study 

 Planned major surgical procedure during the patient’s participation in this study 

 Patient or his/her immediate family is a member of the dupilumab investigational team 

 Patient is female who is pregnant, breastfeeding, or planning to become pregnant or breastfeed 

during the study 

 Patient is female of childbearing potential* and sexually active, who is unwilling to use adequate 

methods of contraception† throughout the duration of the study and for 120 days after the last 

dose of study drug 

– * For the purpose of this study, any female who has had her first menstrual period 

(menarche) and is sexually active will be considered to be of childbearing potential. 

Female patients who are not of childbearing potential at the start of the study but have the 

onset of menarche during the course of the study and are sexually active will also have to 

follow adequate birth control methods to continue participation in the study 

– † Adequate methods of contraception include: female sterilization (with documented 

hysterectomy, bilateral oophorectomy, or bilateral tubal ligation), hormonal 

contraceptives, intrauterine device, or condom + diaphragm,‡ or single male partner with 

documented vasectomy. Additional requirements for acceptable contraception may apply 

in certain countries, based on local regulations. Investigators in these countries will be 

notified accordingly in a Protocol Clarification Letter‡ 

– ‡ The study may enroll patients from sites in the UK. Double barrier methods (eg, 

condom + diaphragm) would not be considered adequate methods of contraception for 

patients enrolled in the UK for the purpose of this study 
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Randomization and masking 

Blinded study drug kits coded with a medication numbering system were used. To maintain blinding, lists 

linking these codes with product lot numbers were not accessible to individuals involved in study 

conduct. The study remained blinded to all individuals (including patients, investigators, and study 

personnel) until the time of prespecified unblinding, except for independent data monitoring committee 

members. The study was unblinded after database lock on May 3, 2018.  

Procedures 

Patients who received systemic corticosteroids or systemic nonsteroidal immunosuppressive drugs (eg, 

cyclosporine, methotrexate, mycophenolate mofetil, azathioprine) as rescue medication during the study 

were discontinued permanently from study drug while patients who received rescue with topical 

medication could have continued with study drug. All patients were asked to complete the scheduled 

study visits and assessments regardless of whether they completed study treatment or received rescue 

treatment for AD.  
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Endpoints and statistical hierarchy for multiplicity control 

 Endpoints 

Statistical Hierarchya 

Dupilumab  

q4w group 

Dupilumab  

q2w group 

Coprimary 

Endpoints 

Proportion of patients with IGA 0 or 1 (on a 

5-point scale) at week 16 
10 1 

Proportion of patients with EASI-75 (≥75% 

improvement from baseline in EASI score) at 

week 161,b 

9 2 

Key 

Secondary 

Endpoints 

Percentage change in EASI score from 

baseline to week 161,2 
11 3 

Percentage change from baseline to week 16 

in weekly average of daily Peak Pruritus 

NRS 

12 4 

Proportion of patients with improvement 

(reduction) of weekly average of daily Peak 

Pruritus NRS ≥3 from baseline to week 16 

13 5 

Proportion of patients with improvement 

(reduction) of weekly average of daily Peak 

Pruritus NRS ≥4 from baseline to week 16 

14 6 

Other 

Secondary 

Endpoints 

Proportion of patients with EASI-50 at week 

16 
15 7 

Proportion of patients with EASI-90 at week 

16 
16 8 
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Time to onset of effect on pruritus as 

measured by proportion of patients with 

improvement (reduction) of weekly average 

of daily Peak Pruritus NRS ≥3 from baseline 

during the 16-week treatment period 

25 17 

Time to onset of effect on pruritus as 

measured by proportion of patients with 

improvement (reduction) of weekly average 

of daily Peak Pruritus NRS ≥4 from baseline 

during the 16-week treatment period 

26 18 

Change from baseline to week 16 in percent 

BSA affected by AD 
27 19 

Percent change from baseline to week 16 in 

SCORing Atopic Dermatitis (SCORAD)2,3 
28 20 

Change from baseline to week 16 in 

Children’s Dermatology Life Quality Index 

(CDLQI)4 

29 21 

Change from baseline to week 16 in Patient-

Oriented Eczema Measure (POEM)2,5 
30 22 

Change from baseline to week 16 in weekly 

average of daily Peak Pruritus NRS 
31 23 

Percentage change from baseline to week 4 

in weekly average of daily Peak Pruritus 

NRS 

32 24 
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Change from baseline to week 16 in Hospital 

Anxiety and Depression Scale (HADS)6 
35 33 

Proportion of patients with improvement 

(reduction) of weekly average of daily Peak 

Pruritus NRS ≥4 from baseline to week 4 

36 34 

Incidence of skin infection as treatment-

emergent adverse event (TEAE) (excluding 

herpetic infections) through week 16 

39 37 

Incidence of serious TEAEs through week 16 40 38 

a A hierarchical procedure was used to control the overall Type-I error rate at 0.05 for the primary and 

secondary endpoints for the two dupilumab regimens vs placebo. Each hypothesis was formally tested 

only if the preceding one was significant at the 2-sided 0.05 significance level. 

b This was considered a key secondary endpoint in the US only. 
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Statistical analyses 

Time-to-onset of effect on pruritus was analyzed using the Cox proportional hazards model, including 

treatment and randomization strata as factors.  

The pharmacokinetic analysis set included all randomized patients who received any study drug and had 

≥1 drug concentration result after the first dose of study drug. 

All analyses were performed using SAS Version 9.2 (SAS Institute, Inc., Cary, NC) or higher. 

 

Sample size determination (power calculations) 

It was estimated that with 240 patients (80 patients per group), at the 2-sided 5% significance level, the 

study would have 

 98% power to detect a difference of 28% between dupilumab q2w treatment and placebo 

treatment in the percentage of patients who achieved an IGA score 0 to 1 at week 16, assuming 

that the percentages were 37% and 9% for dupilumab q2w and placebo, respectively 

 88% power to detect a difference of 20% between dupilumab q4w treatment and placebo 

treatment in the percentage of patients who achieved an IGA score 0 to 1 at week 16, assuming 

that the percentages were 29% and 9% for dupilumab q4w and placebo, respectively 

 99% power to detect a difference of 35% between dupilumab q2w treatment and placebo 

treatment in the percentages of patients achieving EASI-75 response at week 16, assuming that 

the percentages were 48% and 13% for dupilumab q2w and placebo, respectively 

 99% power to detect a difference of 32% between dupilumab q4w treatment and placebo 

treatment in percentages of patients achieving EASI-75 response at week 16, assuming that the 

percentages were 45% and 13% for dupilumab q4w and placebo, respectively 
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Multiple imputation method 

Missing data were imputed by multiple imputation method using the Markov-chain Monte Carlo 

algorithm and a regression model to generate multiple complete data sets at each timepoint. Each 

completed dataset was then analyzed using analysis of covariance with treatment, randomization strata 

(ie, disease severity, age group), and relevant baseline values as factors. Results were then combined to 

generate statistical inferences. 

 

Sensitivity analyses – binary outcomes 

1. Postbaseline Last Observation Carried Forward (LOCF) approach after censoring for rescue treatment 

use or study withdrawal to determine patient’s status at week 16 was conducted to assess the robustness 

of the primary efficacy analysis with regards to handling of missing data  

2. All observed data, regardless if rescue treatment is used or data is collected after withdrawal from study 

treatment, will be included for analysis. Patients with missing value will be counted as nonresponders 

 

Sensitivity analyses – continuous outcomes 

1. The sensitivity analysis based on all observed data regardless if rescue treatment is used or data is 

collected after withdrawal from study treatment using multiple imputation method will be performed 

2. This sensitivity analysis will use an analysis of covariance model, including the treatment group, the 

baseline value, and the randomization strata. The efficacy data will be set to missing after rescue 

treatment is used. The postbaseline LOCF method will then be used to impute missing values 
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eTable 1. Efficacy Sensitivity Analyses 

Endpoint Placebo 

(n=85) 

Dupilumab  

300 mg q4w 

(n=84) 

Dupilumab  

200 mg or 300 mg q2w 

(n=82) 

Primary Analysis 

IGA score of 0 or 1 and ≥2-point improvement from baseline at week 16, n 

(%) 

2 (2.4) 15 (17.9)c 20 (24.4)c 

Difference vs placebo (95% CI)  15.5 (6.7 to 24.3) 22.0 (12.2 to 31.9) 

EASI-75 at week 16, n (%) 7 (8.2) 32 (38.1)c 34 (41.5)c 

Difference vs placebo (95% CI)  29.9 (17.9 to 41.8) 33.2 (21.1 to 45.4) 

LS mean percentage change from baseline to week 16 in EASI (SE) −23.6 (5.5) −64.8 (4.5)c −65.9 (4.0)c 

Difference vs placebo (95% CI)  −41.2 (−54.4 to −28.0) −42.3 (−55.6 to −29.0) 

LS mean percentage change from baseline to week 16 in Peak Pruritus NRS 

(SE) 

−19.0 (4.1) −45.5 (3.5)c −47.9 (3.4)c 

Difference vs placebo (95% CI)  −26.5 (−37.5 to −15.6) −29.0 (−39.5 to −18.4) 

Sensitivity Analysis 1: All Observed Values Regardless of Rescue Treatment Use 
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IGA score of 0 or 1 and ≥2-point improvement from baseline at week 16, n 

(%)a 

4 (4.7) 17 (20.2)d 20 (24.4)c 

Difference vs placebo (95% CI)  15.5 (5.8 to 25.2) 19.7 (9.4 to 30.0) 

EASI-75 at week 16, n (%)a 13 (15.3) 40 (47.6)c 37 (45.1)c 

Difference vs placebo (95% CI)  32.3 (19.2 to 45.5) 29.8 (16.6 to 43.0) 

LS mean percentage change from baseline to week 16 in EASI (SE)b −31.3 (3.5) −66.1 (3.5)c −66.2 (3.6)c 

Difference vs placebo (95% CI)  −34.8 (−44.5 to −25.1) −34.9 (−44.8 to −25.1) 

LS mean percentage change from baseline to week 16 in Peak Pruritus NRS 

(SE)b 

−20.9 (3.2) −46.3 (3.3)c −48.1 (3.3)c 

Difference vs placebo (95% CI)  −25.5 (−34.5 to −16.5) −27.3 (−36.3 to −18.2) 

Sensitivity Analysis 2: Last Observation Carried Forward for Imputation of Missing Data 

IGA score of 0 or 1 and ≥2-point improvement from baseline at week 16, n 

(%) 

2 (2.4) 16 (19.0)c 20 (24.4)c 

Difference vs placebo (95% CI)  16.7 (7.7 to 25.7) 22.0 (12.2 to 31.9) 

EASI-75 at week 16, n (%) 7 (8.2) 33 (39.3)c 35 (42.7)c 

Difference vs placebo (95% CI)  31.1 (19.1 to 43.0) 34.4 (22.3 to 46.6) 

LS mean percentage change from baseline to week 16 in EASI (SE) −17.2 (3.8) −60.5 (3.9)c −63.3 (3.9)c 

Difference vs placebo (95% CI)  −43.3 (−54.1 to −32.6) −46.0 (−56.8 to −35.3) 
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LS mean percentage change from baseline to week 16 in Peak Pruritus NRS 

(SE) 

−15.7 (3.1) −42.5 (3.2)c −45.7 (3.2)c 

Difference vs placebo (95% CI)  −26.8 (−35.6 to −18.1) −30.0 (−38.8 to −21.3) 

Abbreviations: CI, confidence interval; EASI, Eczema Area and Severity Index; IGA, Investigator’s Global Assessment; NRS, Numerical Rating 

Scale; q2w, every 2 weeks; q4w, every 4 weeks; SE, standard error. 

a Patients with missing value will be considered as nonresponder.  

b ANCOVA model. Missing data was imputed by multiple imputation method. 

c P<0.001; d P=.002 vs placebo. 
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eTable 2. Median changes From Baseline in Blood Biomarker Concentrations Over Timea 

Treatment Visit n Median Change 

From Baseline in 

Eosinophils (Q1, Q3); 

Median Difference vs 

Placebo (95% CI), 

x109/L 

n Median Change 

From Baseline in 

LDH (Q1, Q3); 

Median Difference vs 

Placebo (95% CI), 

U/L 

n Median Change 

From Baseline in 

TARC (Q1, Q3); 

Median Difference 

vs Placebo (95% 

CI), pg/mL 

n Median Change From 

Baseline in Total IgE 

(Q1, Q3); Median 

Difference vs Placebo 

(95% CI), kU/L 

Dupilumab 200 mg or 

300 mg q2w (n=82) 

week 2  NA  NA 76 −1820.0 

(−5925.0 to 

−412.5)b; −1690.0 

(−2658.0 to −807.0) 

 NA 

 week 4 80 –0.025  

(–0.185 to 0.200)c;  

0.000  

(–0.110 to 0.110) 

80 −55.5  

(−112.5 to −16.5)b; 

−60.0  

(−80.0 to −40.0) 

78 −2319.0  

(−6066.0 to 

−466.0)b; −1919.0 

(−2952.0 to −990.0) 

76 −983.0  

(−2231.0 to −165.5)b;  

−1002.5  

(−1620.0 to −511.0) 

 week 8 80 −0.010  

(–0.180 to 0.370)c;  

80 −62.5  

(−127.0 to −19.5)b;  

78 −2466.0  

(−6668.0 to 

77 −1528.0 

(−3184.0 to −540.0)b;  
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0.000  

(–0.120 to 0.140) 

−64.0 

(−88.0 to −44.0) 

−573.0)b; −2287.0 

(−3436.0 to −1247.0) 

−1637.0 

(−2285.0 to −1020.0) 

 week 12  NA  NA 78 −2555.0  

(−5994.0 to 

−505.0)b; −2246.5 

(−3400.0 to −1081.0) 

77 −1706.0  

(−3754.0 to −690.0)b; 

−2024.0  

(−2975.0 to −1393.0) 

 week 16 80 −0.025  

(−0.275 to 0.295)c;  

−0.050  

(−0.180 to 0.100) 

80 −57.5  

(−124.5 to −20.5)b; 

−66.0  

(−90.0 to −46.0) 

78 −2424.0  

(−5966.0 to 

−562.0)b; −2270.0 

(−3446.0 to −1213.0) 

77 −2015.0 

(−5264.0 to −929.0)b; 

−2524.0  

(−3579.0 to −1783.6) 

Dupilumab 300 mg 

q4w (n=84) 

week 2  NA  NA 74 −1227.5  

(−3823.0 to 

−500.0)b; −1175.0  

(−1914.0 to −712.0) 

 NA 

 week 4 74 –0.050  

(–0.260 to 0.120)c;  

–0.040  

(–0.140 to 0.070) 

75 −62.0  

(−125.0 to −24.0)b; 

−67.0 

(−90.0 to −45.0) 

78 −1636.0 

(−4200.0 to 

−734.0)b; −1505.5  

(−2384.0 to −929.0) 

69 −423.0  

(−1762.0 to −92.0)b;  

−671.4  

(−1338.0 to −251.0) 
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 week 8 76 −0.020  

(−0.235 to 0.415)c;  

−0.040  

(−0.170 to 0.080) 

76 −66.0  

(−113.5 to −24.0)b; 

−70.0  

(−92.0 to −49.0) 

78 −1640.5  

(−4669.0 to 

−796.0)b; −1692.0  

(−2631.0 to 

−1117.0) 

72 −885.0  

(−3399.0 to −162.5)b; 

−1404.0 

(−2012.0 to −668.0) 

 week 

12 

 NA  NA 78 −1592.0  

(−4669.0 to 

−712.0)b; −1604.5  

(−2744.0 to −975.0) 

72 −1609.5  

(−4942.0 to −263.0)b; 

−1922.0  

(−2990.0 to −1157.0) 

 week 

16 

76 −0.035  

(−0.280 to 0.155)c; 

−0.070  

(−0.210 to 0.050) 

76 −80.5  

(−120.0 to −28.0)b;  

−77.0 

(−99.0 to −56.0) 

78 −1541.0 

(−4669.0 to 

−685.0)b; −1672.0  

(−2744.0 to −997.0) 

72 −1658.0 

(−5321.0 to −279.5)b; 

−1996.6  

(−3260.0 to −1308.0) 

Placebo (n=85) week 2  NA  NA 70 −125.0 

(−918.0 to 75.0) 

 NA 

 week 4 68 −0.030  

(−0.185 to 0.185) 

70 0.0 

(−20.0 to 24.0) 

72 −247.5  

(−1215.5 to 148.5) 

55 −12.0  

(−839.0 to 460.0) 

 week 8 71 0.040  

(−0.150 to 0.230) 

72 0.5  

(−20.5 to 23.0) 

72 −22.5  

(−963.0 to 381.5) 

58 −2.6  

(−661.0 to 645.0) 
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 week 

12 

 NA  NA 73 −270.0 

(−1109.0 to 366.0) 

59 3.0  

(−661.0 to 954.0) 

 week 

16 

71 0.040  

(–0.190 to 0.260) 

72 3.5  

(–26.5 to 30.0) 

73 −220.0  

(−864.0 to 470.0) 

59 22.0  

(−661.0 to 1124.0) 

Abbreviations: CI, confidence interval; LDH, lactate dehydrogenase; LOCF, last observation carried forward; NA, not applicable; Q1, first 

quartile; Q3, third quartile; q2w, every 2 weeks; q4w, every 4 weeks; TARC, thymus and activation-regulated chemokine. 

a LOCF method for the last post-baseline available observed status prior to rescue treatment to visit week 16 was carried forward to impute missing 

data.  

b Nominal P<.001; 

c nominal P>.10 vs placebo.
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eTable 3. Effect of Dupilumab on Asthma Control and Symptoms of Allergic Rhinitis at Week 16 

Test Treatment No. of 

Observed/ 

Imputed 

Patients 

Baseline Mean 

(SD) 

LS Mean 

Change From 

Baseline (SE) 

LS Mean Difference 

vs Placebo (95% CI) 

Juniper Asthma Control 

Questionnairea 

Dupilumab 200 mg or 300 mg q2w 

(n=46) 

36/10 1.20 (1.2) −0.29 (0.1)c −0.58 (−1.07 to −0.10) 

 Dupilumab 300 mg q4w (n=43) 21/22 0.99 (1.0) −0.00 (0.2)d −0.30 (−0.88 to 0.28) 

 Placebo (n=48) 18/30 1.13 (1.3) 0.29 (0.2)  

Total Nasal Symptoms 

Scoreb 

Dupilumab 200 mg or 300 mg q2w 

(n=59) 

21/38 4.33 (3.3) –0.21 (0.6)d −0.81 (−2.74 to 1.12) 

 Dupilumab 300 mg q4w (n=50) 16/34 4.49 (3.7) −1.27 (0.6)e −1.88 (−3.79 to 0.03) 

 Placebo (n=60) 13/47 4.05 (3.1) 0.61 (0.8)  

Nasal congestion Dupilumab 200 mg or 300 mg q2w 

(n=59) 

21/38 1.10 (0.8) −0.13 (0.1)d −0.25 (−0.66 to 0.17) 

 Dupilumab 300 mg q4w (n=50) 16/34 1.12 (0.8) −0.22 (0.1)d −0.33 (−0.75 to 0.09) 

 Placebo (n=60) 13/47 0.90 (0.7) 0.11 (0.2)  
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Nasal itching Dupilumab 200 mg or 300 mg q2w 

(n=59) 

21/38 0.74 (0.8) 0.01 (0.1)d −0.16 (−0.54 to 0.22) 

 Dupilumab 300 mg q4w (n=50) 16/34 0.68 (0.9) −0.26 (0.1)f −0.43 (−0.79 to −0.06) 

 Placebo (n=60) 13/47 0.62 (0.8) 0.17 (0.2)  

Runny nose Dupilumab 200 mg or 300 mg q2w 

(n=59) 

21/38 0.84 (0.7) −0.01 (0.1)d −0.16 (−0.64 to 0.32) 

 Dupilumab 300 mg q4w (n=50) 16/34 0.94 (0.8) −0.18 (0.2)d −0.33 (−0.81 to 0.15) 

 Placebo (n=60) 13/47 0.78 (0.7) 0.15 (0.2)  

Difficult sleep Dupilumab 200 mg or 300 mg q2w 

(n=59) 

21/38 0.87 (1.0) −0.07 (0.2)d −0.20 (−0.70 to 0.31) 

 Dupilumab 300 mg q4w (n=50) 16/34 1.02 (1.0) −0.36 (0.2)g −0.49 (−0.96 to −0.01) 

 Placebo (n=60) 13/47 1.03 (1.0) 0.13 (0.2)  

Sneezing Dupilumab 200 mg or 300 mg q2w 

(n=59) 

21/38 0.78 (0.8) 0.03 (0.1)d −0.09 (−0.52 to 0.34) 

 Dupilumab 300 mg q4w (n=50) 16/34 0.73 (0.8) −0.07 (0.1)d −0.19 (−0.61 to 0.24) 

 Placebo (n=60) 13/47 0.71 (0.7) 0.12 (0.2)  

Abbreviations: ACQ-5, 5-item Asthma Control Questionnaire; CI, confidence interval; LS, least squares; q2w, every 2 weeks; q4w, every 4 

weeks; SD, standard deviation; SE, standard error; TNSS, total nasal symptom score.  
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Analysis in patients who had a ACQ-5 value or b TNSS value at baseline. 

c Nominal P=.02; d nominal P>.10; e nominal P=.05; f nominal P=.02; g nominal P<.05 vs placebo. 
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eTable 4. Median Percentage Changes From Baseline in Serum Allergen-

Specific IgE Concentrationsa 

Allergen-specific 

IgE, kU/L 

Treatment n Median % 

Change From 

Baseline at  

Week 16 

(Q1, Q3) 

Median % 

Difference vs 

Placebo at Week 16 

(95% CI) 

Cat dander Dupilumab 200 mg or 300 mg q2w 

(n=82) 

77 −45.4  

(−64.6, −18.4)b 

−55.2  

(−66.8 to −42.7) 

 Dupilumab 300 mg q4w (n=84) 72 −43.2  

(−58.1, −18.8)b 

−51.9  

(−64.2 to −38.8) 

 Placebo (n=85) 60 8.9  

(−10.7, 35.3) 

 

Cow’s milk Dupilumab 200 mg or 300 mg q2w 

(n=82) 

77   −47.5  

(−60.6, −21.9)b 

−48.4 (−58.9 to 

−37.7) 

 Dupilumab 300 mg q4w (n=84) 71 −42.2  

(−60.9, −9.5)b 

−44.9 (−55.8 to 

−32.4) 

 Placebo (n=85) 59 0.0  

(−17.4, 34.6) 

 

Egg white Dupilumab 200 mg or 300 mg q2w 

(n=82) 

77   −41.8  

(−59.3, 0.0)b 

−43.8  

(−53.3 to −29.8) 

 Dupilumab 300 mg q4w (n=84) 72 −41.0 

(−58.4, 0.0)b 

−42.3  

(−54.0 to −29.5) 
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 Placebo (n=85) 59 0.0 

(−12.2, 20.0) 

 

Peanut Dupilumab 200 mg or 300 mg q2w 

(n=82) 

77 −51.8  

(−64.3, −23.7)b 

−53.9 (−63.2 to 

−41.5) 

 Dupilumab 300 mg q4w (n=84) 71 −38.8  

(−57.3, 0.0)b 

−41.2 (−53.6 to 

−28.9) 

 Placebo (n=85) 59 0.19  

(−11.2, 32.1) 

 

Dermatophagoides 

farinae (dust mite) 

Dupilumab 200 mg or 300 mg q2w 

(n=82) 

77 −52.0  

(−62.9, −29.4)b 

−52.0  

(−60.9 to −42.3) 

 Dupilumab 300 mg q4w (n=84) 72 −49.8  

(−58.5, −32.3)b 

−47.9  

(−56.9 to −38.2) 

 Placebo (n=85) 60 0.0  

(−14.8, 26.6) 

 

Abbreviations: CI, confidence interval; LOCF, last observation carried forward; Q1, first quartile; Q3, third 

quartile; q2w, every 2 weeks; q4w, every 4 weeks. 

a LOCF method for the last post-baseline available observed status prior to rescue treatment to visit week 16 was 

carried forward to impute missing data.  

b Nominal P<.001 vs placebo. 
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eTable 5. Conjunctivitis Events Reported During the Study Treatment Period 

Patients with eventa Placebo  
(n=85) 

Dupilumab  
300 mg q4w 
(n=83) 

Dupilumab  
200 or 300 mg q2w 
(n=82) 

Conjunctivitisb 4 (4.7) 9 (10.8) 8 (9.8) 

Conjunctivitis allergic (PT) 3 (3.5) 4 (4.8) 3 (3.7) 

Conjunctivitis bacterial (PT)c 0 2 (2.4) 0 

Conjunctivitis viral (PT)c 0 2 (2.4) 1 (1.2) 

Atopic keratoconjunctivitis (PT) 0 0 0 

Conjunctivitis (PT) 1 (1.2) 3 (3.6) 4 (4.9) 

Abbreviations: PT, Preferred Term from Medical Dictionary for Regulatory Activities (MedDRA); q2w, every 2 

weeks; q4w, every 4 weeks.  

a Data are n (%).  

b Analyzed as a cluster including all the listed conjunctivitis PTs. 

c Events were not laboratory-confirmed. 
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eTable 6. Baseline Characteristics in Adolescents and Adults (Enrolled in the 

SOLO 1 And 2 Trials) During the 16-Week Treatment Perioda,b 

 Adolescents Adults 

 
Placebo  

(n=85) 

Dupilumab  

200/300 mg 

q2w 

(n=82) 

Placebo  

(n=460) 

Dupilumab 

300 mg q2w 

(n=457) 

Duration of AD, mean (SD), y  12.3 (3.4) 12.5 (3.0) 28.8 (14.4) 27.9 (15.2) 

EASI, mean (SD)  35.5 (14.0) 35.3 (13.8) 34.0 (14.4) 32.4 (13.3) 

IGA score  
    

3 39 (45.9) 39 (47.6) 234 (50.9) 234 (51.2) 

4 46 (54.1) 43 (52.4) 225 (48.9) 223 (48.8) 

Peak Pruritus NRS, mean (SD) 7.7 (1.6) 7.5 (1.5) 7.4 (1.8) 7.4 (1.8) 

% BSA involvement, mean (SD) 56.4 (24.1) 56.0 (21.4) 55.8 (23.3) 53.7 (22.2) 

SCORAD score, mean (SD) 70.4 (13.3) 70.6 (13.9) 68.8 (14.5) 67.1 (13.7) 

POEM score, mean (SD) 21.1 (5.4) 21.0 (5.0) 20.6 (5.9) 20.3 (6.0) 

CDLQI/DLQI score, mean (SD) 13.1 (6.7) 13.0 (6.2) 15.1 (7.5) 14.7 (7.3) 

Total HADS score, mean (SD) 11.6 (7.8) 12.6 (8.0) 13.2 (8.3) 13.0 (7.4) 

Serum TARC/CCL17, median  

(Q1, Q3), pg/mL 

2160.0 

(1120.0, 6000.0) 

2940.0  

(974.0, 7320.0) 

2195.0 

(891.0, 6418.5) 

1953.0  

(855.0, 6917.5) 

Serum total IgE, median  

(Q1, Q3), kU/mL 

3983.0  

(813.0, 10931.0) 

3739.5  

(1699.0, 9517.0) 

2830.0  

(445.0, 9288.0) 

2451.0 

(444.0, 8747.0) 
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Patients with concurrent allergic 

conditions 

    

Allergic rhinitis 57 (67.1) 59 (72.0) 224 (48.7) 224 (49.0) 

Asthma 46 (54.1) 46 (56.1) 205 (44.6) 226 (49.5) 

Food allergy 48 (56.5) 52 (63.4) 174 (37.8) 177 (38.7) 

Patients receiving prior systemic 

medications for AD 

33 (38.8) 35 (42.7) 233 (51.1)c 232 (49.9)d 

Systemic corticosteroids 21 (24.7) 21 (25.6) 160 (35.1) 156 (33.5) 

Systemic non-steroidal 

immunosuppressants 

17 (20.0) 20 (24.4) 121 (26.5) 135 (29.0) 

Cyclosporine 12 (14.1) 14 (17.1) 93 (20.4) 107 (23.0) 

Methotrexate 6 (7.1) 10 (12.2) 32 (7.0) 37 (8.0) 

Mycophenolate 0 2 (2.4) 10 (2.2) 22 (4.7) 

Azathioprine 1 (1.2) 0   19 (4.2) 24 (5.2) 

Abbreviations: AD, atopic dermatitis; BSA, body surface area; CDLQI, Children’s Dermatology Quality of Life 

Index; EASI, Eczema Area and Severity Index; HADS, Hospital Anxiety and Depression Scale; IGA, 

Investigator’s Global Assessment; NRS, Numerical Rating Scale; POEM, Patient-Oriented Eczema Measure; Q1, 

first quartile; Q3, third quartile; q2w, every 2 weeks; SCORAD, SCORing Atopic Dermatitis; SD, standard 

deviation; TARC, thymus and activation-regulated chemokine. 

a Data are n (%), unless otherwise specified.  

b Data in the pooled SOLO 1 and SOLO 2 adult population have been previously reported in Thaçi D, et al. J 

Dermatol Sci. 2019;94(2):266-275. 

c n=456; d n=465. 
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eTable 7. Efficacy at Week 16 in Adolescents and Adults (Enrolled in the SOLO 

1 and 2 Trials)a 

 Adolescents Adults 

Week 16 outcome Placebo  

(n=85) 

Dupilumab  

200/300 

mg q2w 

(n=82) 

Placebo-

Adjusted 

Dupilumab  

200/300 

mg q2w 

Placebo  

(n=460) 

Dupilumab 

300 mg 

q2w 

(n=457) 

Placebo-

Adjusted 

Dupilumab  

300 mg 

q2w 

IGA 0 or 1, % 2.4 24.4b 22.0 9.3 37.0b 27.6 

EASI-75, (% 8.2 41.5b 33.2 13.3 47.7b 34.4 

EASI, mean 21.2 12.2  16.4 8.6  

EASI, LS mean % 

change 

−23.6 −65.9b −42.3 −34.3 −70.0b −35.7 

Pruritus NRS, LS mean 

% change 

−19.0 −47.9b −29.0 −20.5 −47.4b −26.8 

CDLQI/DLQI, LS mean 

change 

−5.1 −8.5b −3.4 −4.3 −9.3b −4.9 

POEM, mean 17.0 10.7  13.9 8.7  

POEM, LS mean 

change 

−3.8 −10.1b −6.3 −4.2 −10.9b −6.7 

Total HADS, LS mean 

change 

−2.5 −3.8c −1.3 −1.6 −5.1b −3.5 
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Abbreviations: CDLQI, Children’s Dermatology Life Quality Index; DLQI, Dermatology Life Quality Index; 

EASI, Eczema Area and Severity Index; IGA, Investigator’s Global Assessment; LS, least squares; NRS, 

Numerical Rating Scale; POEM, Patient-Oriented Eczema Measure; q2w, very 2 weeks. 

a Data in the pooled SOLO 1 and SOLO 2 adult population have been previously reported in Thaçi D, et al. J 

Dermatol Sci. 2019;94(2):266-275. 

b P<.001; c nominal P=.22 vs placebo.  
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eTable 8. Safety in Adolescents and Adults (Enrolled in the SOLO 1 and 2 

trials)a,b 

 Adolescents Adults 

Number of Patients With: Placebo  

(n=85) 

Dupilumab  

200/300 mg 

q2w 

(n=82) 

Placebo  

(n=456) 

Dupilumab 

300 mg 

q2w 

(n=465) 

≥1 TEAE 59 (69.4) 59 (72.0) 313 (68.6) 321 (69.0) 

TEAE leading to discontinuation 1 (1.2) 0 7 (1.5) 6 (1.3) 

≥1 serious TEAE 1 (1.2) 0 24 (5.3) 11 (2.4) 

Most common TEAEsc 
    

Dermatitis atopic (PT) 21 (24.7) 15 (18.3) 148 (32.5) 62 (13.3) 

Skin infections (adjudicated) 17 (20.0) 9 (11.0) 51 (11.2) 33 (7.1) 

Skin infections excluding herpetic skin 

infections (adjudicated) 

16 (18.8) 8 (9.8) 43 (9.4) 23 (4.9) 

Upper respiratory tract infection (PT) 15 (17.6) 10 (12.2) 10 (2.2) 13 (2.8) 

Headache (PT) 9 (10.6) 9 (11.0) 24 (5.3) 40 (8.6) 

Conjunctivitisd 4 (4.7) 8 (9.8) 10 (2.2) 45 (9.7) 

Nasopharyngitis (PT) 4 (4.7) 3 (3.7) 39 (8.6) 42 (9.0) 

Infections and infestations (SOC) 37 (43.5) 34 (41.5) 139 (30.5) 145 (31.2) 

Injection-site reactions (HLT) 3 (3.5) 7 (8.5) 33 (7.2) 57 (12.3) 

Herpes viral infections (HLT) 3 (3.5) 1 (1.2) 17 (3.7) 25 (5.4) 
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Abbreviations: HLT, High-Level Term for Medical Dictionary for Regulatory Activities (MedDRA); PT, 

Preferred Term; q2w, every 2 weeks; SOC, MedDRA System Organ Class; TEAE, treatment-emergent adverse 

event.  

a Data are n (%).  

b Data in the pooled SOLO 1 and SOLO 2 adult population have been previously reported in Thaçi D, et al. J 

Dermatol Sci. 2019;94(2):266-275. 

c PTs occurring in ≥5% of patients in any treatment group in the adolescent study.  

d Includes the following PTs: atopic keratoconjunctivitis, conjunctivitis, conjunctivitis allergic, conjunctivitis 

bacterial, and conjunctivitis viral.  
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eFigure 1. Proportion of Patients With ≥4-Point Improvement (Reduction) in Peak 

Pruritus NRS Score at Week 16 

 

 

 

 

 

 

 

 

 

 

 

a P<.001; both vs placebo. Note: Analysis performed in patients with baseline Numerical Rating Scale (NRS) 

score ≥4.  
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eFigure 2. Patients with EASI-75 and IGA 0 or 1 at Week 16: primary 

analysis (censored) and sensitivity analysis (uncensored)  

A. Patients with EASI-75 
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B. Patients with IGA 0 or 1 

 

 

 

 

 

 

 

 

 

 

 

 

Censored data: patient considered non-responder after rescue treatment use. Uncensored data: all 

observed values regardless of rescue treatment use. 

a P<.001; b P=.002; vs placebo. 
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eFigure 3. LS Mean Percent Changes: Primary Analysis (Censored) and 

Sensitivity Analysis (Uncensored) 

A. LS mean percent changes from baseline to week 16 in Peak Pruritus NRS 
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B. LS mean percent changes from baseline to week 16 in EASI score 

 

a P<.001 vs placebo.  
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eFigure 4. Cumulative Proportion of Patients Requiring Rescue Medication 

During the Study Treatment Period 
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eFigure 5. Week 16 Analysis by Body Weight 

 A. Proportion of patients achieving EASI-75 
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B. Proportion of patients achieving IGA 0 or 1  
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C. Proportions of patients achieving ≥4-point improvement in Peak Pruritus NRS scores  
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D. LS mean percentage change in EASI score 
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eFigure 6. Concentrations of Functional Dupilumab in Serum 

A. Mean (±SD) concentrations of functional dupilumab in serum over time 
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B. Concentrations of functional dupilumab in serum at week 16 by body weight   
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C. Concentrations of functional dupilumab in serum at week 16 
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eFigure 7. Efficacy Response with Dupilumab According to Functional 

Dupilumab Serum Concentration Quartile 

  

A. Proportion of patients achieving IGA 0 

or 1  

B. Percentage change from baseline in EASI 

(±SD)  
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eFigure 8. Median Percentage Changes From Baseline in Biomarkers 

A. Median percentage change from baseline in blood eosinophil count over timea 
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B. Median percentage change from baseline in LDH concentration over timea 
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C. Median percentage change from baseline in serum CCL17/TARC concentration over timea 
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D. Median percentage change from baseline in serum total IgE concentration over timea 

 

 

a LOCF method for the last post-baseline available observed status prior to rescue treatment to visit week 

16 was carried forward to impute missing data.  

b Nominal P=.12; c nominal P=.03; d nominal P<.001; vs placebo. 

  



© 2019 Simpson EL et al. JAMA Dermatology. 54 
 

eFigure 9. Comparison of Efficacy in Adolescents and Adults Receiving Dupilumab in SOLO 1 and 2 

 

A. Proportion of patients achieving EASI-75 over time 
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B. Proportion of patients achieving IGA 0 or 1 over time 

 

a P<.001 vs placebo.  

Data in the pooled SOLO 1 and SOLO 2 adult population have been previously reported in Thaçi D, et al. J Dermatol Sci. 2019;94(2):266-275.
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eFigure 10. Comparison of Cumulative Rescue Treatment Use in Adolescents and Adults in SOLO 1 And 2 

 

Data in the pooled SOLO 1 and SOLO 2 adult population have been previously reported in Thaçi D, et al. J Dermatol Sci. 2019;94(2):266-275. 


