
Phase 2a Randomized Clinical Trial of Dupilumab (anti-IL-4Rα) 
for Alopecia Areata Patients

Emma Guttman-Yassky, MD, PhD1, Yael Renert-Yuval, MD1,2, Jennifer Bares, MD1, Margot 
Chima, MD1, Jason E Hawkes, MD, MSc3, Patricia Gilleaudeau, RN, MSN, FNP2, Mary 
Sullivan-Whalen, RN, MSN, FNP2, Giselle K Singer, BS1, Sandra Garcet, PhD2, Ana B Pavel, 
PhD4, Mark G Lebwohl, MD1, James G Krueger, MD, PhD2

1.Department of Dermatology, Icahn School of Medicine at Mount Sinai, New York, NY, USA

2.Laboratory for Investigative Dermatology, Rockefeller University, New York, NY, USA

3.Department of Dermatology, UC Davis Medical Center, University of California Davis Health 
System, Sacramento, CA, USA.

4.Department of Biomedical Engineering, University of Mississippi, Oxford, MS, USA

Abstract

Background—Treatments for alopecia areata (AA) patients with extensive scalp hair loss 

are limited, and recent evidence supports a role for type 2 T-cell (Th2)-immune response in 

AA. Dupilumab, a monoclonal antibody inhibiting Th2 signaling, approved for type 2 diseases 

including atopic dermatitis, was evaluated in AA patients.

Methods—AA patients with and without concomitant atopic dermatitis were randomized 2:1 to 

receive weekly subcutaneous dupilumab (300 mg) or placebo for 24 weeks, followed by another 

24-week dupilumab open-label phase. The primary outcome was change from baseline in the 
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Severity of Alopecia Tool (SALT) score at week 24; secondary outcomes included a range of 

measures of hair regrowth.

Results—Forty and 20 patients were assigned to the dupilumab and placebo arms, respectively. 

At week 24, disease worsening was documented in the placebo arm, with a least-squares mean 

change in the SALT score of −6.5 (95% confidence-interval [CI], −10.4 to −2.6), versus a change 

of 2.2 (95% CI, −0.6 to 4.94) in the dupilumab arm (P<0.05). After 48 weeks of dupilumab 

treatment, 32.5%, 22.5% and 15% of patients achieved SALT30/SALT50/SALT75 improvement, 

respectively, while in patients with baseline IgE≥200IU/ml response rates increased to 53.8%, 

46.2%, and 38.5%, respectively. Moreover, baseline IgE predicts treatment response with 83% 

accuracy. No new safety signals were detected.

Conclusions—This hypothesis-driven trial is the first to indicate the possible pathogenic role 

of the Th2 axis and Th2 targeting in AA patients. Patient selection based on baseline serum IgE 

levels may improve treatment results.

Graphical Abstract

• Recent evidence supports a role for Th2-immune response in AA. To test these observations, AA 

patients with and without concomitant atopic dermatitis were randomized to receive dupilumab or 

placebo.

• Patients with personal and/or family atopy and high baseline IgE (≥200IU/ml) exhibited greater 

efficacy of dupilumab.

• This hypothesis-driven trial supports the pathogenic role of Th2 activation in AA.

Abbreviations: AA, alopecia areata; IU/ml, international units per mililiter
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INTRODUCTION

Alopecia areata (AA) is the most common cause of auto-inflammatory hair loss, with an 

estimated global lifetime risk of about 2% of the population.1 Disease severity ranges 

from patchy, limited hair loss to complete loss of scalp hair (alopecia totalis [AT]), or 

complete loss of scalp and body hair (alopecia universalis [AU]).2 Extensive AA patients 

often experience a chronic course of their disease; where there is ≥50% hair loss, only 8% of 

patients re-grow at least 25% of the hair on placebo treatment.2,3 In addition to devastating 

effects on patients’ quality of life and self-esteem,4 there is also emerging evidence on 

systemic inflammation in AA,5–7 further advocating to seek efficacious treatment options for 

these patients.

Common practices for extensive AA, where topical and intra-lesional treatments are 

often of limited applicability, include systemic immunosuppressors such as corticosteroids, 

cyclosporine, azathioprine and methotrexate, all associated with significant adverse events, 

particularly in long term use.8 While recent studies with janus kinase (JAK) inhibitors 

show promise in AA,9 patients lose their new hair regrowth within 3 months following 

drug discontinuation,10 requiring long-term use that may pose safety concerns.11 Thus, 

there is a high unmet need for new, specific treatments for long-term disease control in 

moderate-to-severe AA patients.

Development of novel, efficacious therapeutics is hindered by incomplete understanding of 

AA mechanisms, and immune modulators driving AA are still elusive. New data support 

that in addition to Th1/interferon (IFN)γ,12–14 atopic background and Th2-skewing may 

play a key pathogenic role in AA.6,7,15–17 Currently, there are no randomized, placebo-

controlled trials evaluating narrow Th2 targeting agents in AA.

The objective of this randomized, placebo-controlled phase 2a study was to evaluate the 

efficacy and safety of dupilumab in AA. Dupilumab is a monoclonal antibody inhibiting Th2 

signaling by blocking IL-4Rα, shared by IL-4 and IL-13, FDA-approved for the treatment of 

type 2 immune mediated diseases, including atopic dermatitis (AD).18–20

METHODS

Study Design and Patients

This phase 2a, randomized, double-blind, multicenter study was approved by the 

institutional review board at both study sites and registered on ClinicalTrials.gov 

(NCT03359356). Patients were randomized 2:1 to dupilumab or placebo arm, administered 

by identical syringes. Adults (age ≥18 years) diagnosed with AA (≥6 months and with ≥30% 

scalp hair loss) were enrolled.

Other inclusion criteria included: subjects who are able to understand and voluntarily 

sign an informed consent document, and adhere to the study visit schedule and other 

protocol requirements; approximately one-third of subjects will have active AD skin or 

a concomitant history of AD; negative pregnancy test; use of an approved contraceptive 

method; if subject is a female of non-childbearing potential, proper documentation should 
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be provided; negative tuberculosis test prior to baseline visit (subjects with a positive or 

indeterminable test result must have a documented negative workup for tuberculosis and/or 

completed standard tuberculosis therapy); specific laboratory criteria, as detailed in the full 

protocol, should be met (including complete blood count parameters, serum creatinine, and 

liver function tests); subjects who are judged to be in otherwise good overall health.

Exclusion criteria included: subjects who are pregnant or breastfeeding; cause of hair loss 

is indeterminable and/or other concomitant causes of alopecia; a history of AA with no 

evidence of hair regrowth for ≥10 years; an active bacterial, viral, or helminth parasitic 

infections or a history of ongoing, recurrent severe infections requiring systemic antibiotics; 

subject with a known or suspected underlying immunodeficiency or immune-compromised 

state; a concurrent or recent history of severe, progressive, or uncontrolled renal, hepatic, 

hematological, intestinal, metabolic, endocrine, pulmonary, cardiovascular, or neurological 

disease; active hepatitis B, hepatitis C, human immunodeficiency virus (HIV), or positive 

HIV serology at the time of screening; a suspected or active lymphoproliferative disorder 

or malignancy or a history of malignancy within 5 years before the baseline assessment; 

subjects who received a live attenuated vaccine ≤30 days prior to study randomization; any 

uncertain or clinically significant laboratory abnormalities that may affect interpretation of 

study data or endpoints; any other medical or psychological condition that, in the opinion of 

the investigator, may present additional unreasonable risks as a result of study participation 

and/or interfere with clinic visits and necessary study assessments; history of adverse 

systemic or allergic reactions to any component of the study drug; severe, untreated asthma 

or a history of life-threatening asthma exacerbations while on appropriate anti-asthmatic 

mediations; use of systemic immunosuppressive medications, including, but not limited to, 

cyclosporine, systemic or intralesional corticosteroids, mycophenolate mofetil, azathioprine, 

methotrexate, tacrolimus, or ultraviolet (UV) within 4 weeks prior to randomization; use 

of an oral JAK inhibitor within 12 weeks prior to the baseline visit; use of topical 

corticosteroids, and/or tacrolimus, and/or pimecrolimus within 1 week prior to the baseline 

visit; previous treatment with dupilumab; current use or a plan to use anti-retroviral therapy 

at any time during the study.

For further details on inclusion/exclusion criteria, see full trial protocol in the Appendix.

Randomization and masking

The randomization for both sites was performed by a designated research personnel at the 

Icahn School of Medicine using an internet-based randomization system. The method uses 

random block sizes and randomly permuted blocks. Other research and clinical staff, study 

statisticians, and the participants were masked to treatment allocation during the study.

Procedures

An initial 24-week evaluation period (primary endpoint) in which patients were randomized 

to receive weekly, subcutaneous dupilumab or matching placebo (300 mg) was followed 

by another 24-week open-label phase in which all participants were treated with weekly 

dupilumab up to week 48 (secondary endpoint). Patients self-administrated dupilumab/

placebo at their home after given instructions and guidance from the research team on 
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baseline visit. From baseline visit to week 48 visit, participants were evaluated every four 

weeks. After week 48, follow-up continued at weeks 60 and 72.

Outcomes

The primary efficacy endpoint was change from baseline in the Severity of Alopecia Tool 

(SALT) score at week 24. The SALT score quantifies scalp hair loss, and ranges from 0 (no 

hair loss) to 100 (complete hair loss). The comparison versus placebo was chosen since there 

are no systemic FDA-approved treatments for AA.

Key secondary outcomes included change in SALT from week 48 to week 24 and to 

baseline and the proportion of patients achieving 30%/50%/75% SALT score improvement 

(SALT30/50/75) at week 24 and 48. Other outcomes included change in the Alopecia Areata 

Symptom Impact Scale (AASIS) and Alopecia Areata Quality of Life Index questionnaires 

(AA-QLI),21,22 proportion of patients with Alopecia Areata Physician’s Global Assessment 

(AA-PGA) improvement (Table S1), change in eyelash and eyebrow scores and in Eczema 

Area and Severity Index (EASI), and safety assessments. The full protocol and statistical 

analysis plan (SAP) can be found in the Appendix. Safety parameters included treatment-

emergent adverse events (AEs) and clinical laboratory abnormalities. Safety labs and blood 

markers potentially related with AA/atopy (e.g., percentage of eosinophils, total serum IgE) 

were evaluated at baseline and weeks 12, 24, 36 and 48.

Statistical Methods

The sample size was based on the primary efficacy outcome, i.e., change in SALT score at 

week 24 in drug compared to placebo. For patients with similar disease severity, a change in 

SALT of less than 5 units was observed in placebo.23 Assuming that at week 24 dupilumab 

will induce a change in SALT of at least 25 with a standard deviation of 10, a total sample 

size of 54 patients randomized 2:1 dupilumab to placebo will provide 97% power to detect 

differences compared to placebo, based on a two-sided Student’s t-test with a type I error 

α=0.05. Assuming a 10% dropout rate, the planned sample size was a total of 60 patients.

All analysis was performed with R language (R-project.org, version 3.6.3). The primary 

outcome was analyzed by a linear mixed-effect model repeated measures with treatment 

and time point interaction as a fixed effect and a random effect for each subject. For 

continuous secondary outcomes we used a similar approach by linear mixed-effect models, 

stratified by variables such as IgE levels and atopy. Categorical outcomes were evaluated as 

two-sample proportions by Fisher’s exact test. Participants in analysis of clinical parameters 

by scoring tools (e.g., change in SALT/EASI/AASIS/AA-QLI) and safety were included 

per protocol. Proportion of patients achieving SALT30/50/75/90 improvement was analyzed 

including intention-to-treat populations and patients with missing values were considered 

non-responders. Confidence intervals have not been adjusted for multiplicity and cannot 

be used to infer definitive treatment effects for secondary efficacy endpoints. Correlation 

analysis was conducted using Pearson correlation coefficient, and P-values were adjusted 

by false discovery rate. To evaluate the utility of IgE as a possible predictor of dupilumab 

response in AA (for a SALT50 response at week 24), we used the receiver operating 

characteristic area under the curve (AUC).
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Trial findings are described in accordance with CONSORT guidelines (Figure S1).24

RESULTS

Between December 13, 2017, and July 24, 2019, of 65 screened patients, 60 were 

randomized in a 2:1 ratio to receive dupilumab (n=40) or placebo (n=20). At week 24, 34 

(85%) and 17 (85%) patients on dupilumab and placebo, respectively, completed treatment. 

In the open-label phase of this trial, from week 24 to week 48, 32 (94%) and 12 (70.6%) 

patients on dupilumab and placebo, respectively, completed treatment. The mean age was 44 

years, 71.7% were women, 76.7% were white, the mean duration since last hair regrowth 

was 3.7 years, and 36.7% of patients had AT/AU (Table 1). Twenty-three patients (38.3%) 

had a history of AD, out of which seven (11.7%) had active AD at baseline, 27 (45%) 

participants had a family history of an atopic disease (e.g., AD, asthma), and 18 (30%) had 

high total serum IgE levels of ≥200 IU/ml. There were no significant differences in baseline 

patient characteristics between drug and placebo arms (Table 1).

At week 24, worsening of AA was documented in the placebo group, with a least-squares 

mean change in the SALT score of −6.3 (95% CI, −14.6 to 1.8), while in the drug arm 

we observed a least-squares mean change of 2.3 (95% CI, −3.5 to 8.2) as compared to 

baseline (P<0.05). Change in least-squares mean SALT score from baseline to week 48 in 

the drug arm was 13.7 (95% CI, 7.8 to 19.7) compared to baseline (P<0.001). Change in 

least-squares mean SALT score from week 24 to week 48 in the placebo arm was 15.9 (95% 

CI 6.7 to 25.1) compared to placebo arm at week 24, when the open-label phase started 

(P<0.001). Change in least-squares mean SALT score from week 24 to week 48 in the drug 

arm versus the change in least-squares mean SALT score in the placebo arm from baseline 

to week 24 was 17.4 (95% CI, 2.84 to 31.93) (P=0.019). Change in least-squares mean 

SALT score from week 24 to week 48 in the placebo arm versus the change in least-squares 

mean SALT score in the placebo arm from baseline to week 24 was 22.3 (95% CI, 12.1 to 

32.5) (P<0.001) (Table 2A and Figure 1A). When patients were stratified based on personal 

and/or family history of atopy, baseline SALT scores were not different between atopic 

and non-atopic participants. However, significant improvement in least-squares mean SALT 

score was detected much earlier in atopic as compared to non-atopic patients, that achieved 

significance at week 48 (Figure S2). Clinical pictures of participants are shown in Figure 2.

Upon grouping all patients treated with 24 weeks of dupilumab together (i.e., those 

completing week 24 in the drug arm with those completing weeks 24 to 48 in the placebo 

arm, after switching to dupilumab), SALT30 was achieved by 18.3% of patients, compared 

with 10% in the placebo group. The proportions of patients achieving SALT50 and SALT75 

were 11.7% and 5%, respectively, versus 0% (for both SALT50 and SALT75) in the placebo 

group (Figure 1B–D) (P<0.05 for SALT50). By week 48, 32.5% of the patients achieved 

SALT30, 22.5% achieved SALT50, and 15% achieved SALT75 in the drug arm (Table 2A).

Baseline characteristics of patients achieving SALT30 were compared with patients that did 

not achieve SALT30 after 24 weeks of dupilumab treatment in both study arms (first 24 

weeks for drug-first arm and weeks 24–48 in the placebo-first arm). Baseline SALT scores, 

IgE levels, and the proportion of patients with concomitant AD/AD history or with a family 
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history of atopy were significantly different among SALT30-responders and non-responders 

(Tables S2 and S3) (P<0.05). Patients achieving SALT30 had significantly higher baseline 

IgE levels (946.2, 95% CI, 0 to 2,460.2) versus non-responders (338.8, 95% CI, 0 to 612.2). 

Moreover, change in SALT and IgE levels showed a robust and significant correlation 

both after 48 weeks in the drug arm (r=0.46, 95% CI, 0.13 to 0.7, P=0.0083), as well 

as after 24 weeks of dupilumab treatment in both study arms (r=0.38, 95% CI, 0.099 to 

0.6, P=0.0096). Further, baseline serum IgE predicts dupilumab response with an AUC of 

0.83 (Figure 3). To further clarify the possible utility of IgE to predict dupilumab response 

and potentially improve patient selection, we evaluated response in the entire dupilumab 

arm as compared to those patients with high and low baseline IgE (IgE≥/<200IU/ml) in 

this arm (Figure 3 and Table 2B). Patients with high IgE had the highest SALT30/50/75/90 

response rates compared to the other groups (Figure 3). In fact, patients with high IgE had 

an odd ratio of 8.1 to achieve SALT30 response as compared with patients with low IgE at 

week 24. Concomitant AD/AD history or a family history of atopy were found in 90.9% 

of patients achieving SALT30 but only in 30.6% of non-responders (P<0.05). Consistent 

with previously published data,25 greater response to dupilumab treatment was observed in 

patients with shorter periods since last hair regrowth, as shown in Figure S3. Other baseline 

characteristics, including age, gender, race, mean duration since last hair regrowth, or 

other blood markers (i.e, CRP, LDH, eosinophil percentage) were not significantly different 

among SALT30 responders and non-responders.

Of patients with eyelash or eyebrow hair loss at baseline (a grade of ≤2, in a 0–4 scale), 

18.2% and 27.3% achieved ≥1 grade improvement in the eyelash assessment and 7.1% and 

20% achieved ≥1 grade improvement in the eyebrow assessment at week 24 compared to 

baseline in the placebo and drug arms, respectively. These proportions increased to 27.3% 

and 31.8% for eyelash assessment and 28.6% and 24% for eyebrow assessment at week 48 

compared to baseline in the placebo and drug arms, respectively (Table S4).

Although changes in quality-of-life scores (both AA-QLI and AASIS) in drug vs placebo 

arm did not achieve significance, AASIS scores were significantly lower in responder 

versus non-responder participants at study endpoints (i.e., at both week 24 and week 48), 

reflecting less impact of AA on participants’ quality-of-life. For example, mean AASIS 

scores reported by responders at week 24 were 15.47 (95% CI, 1.06 to 30.08) for those 

achieving SALT30 and 4.75 (95% CI, 1.94 to 7.56) for those achieving SALT50, versus 

54.59 (95% CI 41.68 to 67.50) in non-responders, i.e., participants with less than 30% SALT 

improvement (SALT0–30) (p<0.05) (Table S5).

Of the seven patients with active AD, AD severity (by EASI) improved in dupilumab-treated 

patients after both 24 and 48 weeks of treatment, with no improvement after placebo 

treatment (Table S5) (P<0.05).

AEs were reported in 20% and 25% of patients in the placebo and drug arms, respectively, 

during the first 24 weeks of this trial, and in 25% and 26.5%, respectively, during weeks 

24 to 48 (Table S6). The most common AEs were mild upper-respiratory tract infection 

and mild-to-moderate conjunctivitis. Notably, all conjunctivitis cases were reported in 

participants with no personal history of AD. Less commonly, injection site reactions, 
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gastrointestinal symptoms, and urinary tract infections were reported, all classified as mild. 

One patient receiving dupilumab experienced a serious AE (bowel obstruction) that was 

considered unrelated to study drug by study investigators. AE that led to discontinuation of 

the study drug occurred in one patient in the drug arm, during the first 24 weeks of the study 

(reversible drug eruption). In both study arms, there were no clinically relevant changes in 

hematology and chemistry blood tests or vital signs.

After completing week 48, patients were followed until week 72. Those interested in 

continuing dupilumab treatment received weekly dupilumab during this interval. Patients 

treated with dupilumab until week 72 showed continued improvement in SALT scores, with 

a least-squares mean change in the SALT score of 29.6 (95% CI, 21.8 to 37.5) in the 

drug-first arm compared to baseline, and of 60.7 (95% CI, 45.5 to 76) in the placebo-first 

arm compared to week 24. Patients discontinuing dupilumab experienced worsening after 

week 48, with a least-squares mean change in the SALT score of 13 (95% CI, 0.3 to 

25.7) in the drug-first arm compared to baseline, and of 3.8 (95% CI −11.1 to 18.8) in the 

placebo-first arm compared to week 24 (Figure 1).

DISCUSSION

This is the first study showing the safety and efficacy of a Th2-specific immune antagonist 

in patients with moderate-to-severe AA. Recent evidence suggest that the Th2 immune axis 

may have a pathogenic role in AA. This is based upon epidemiological studies showing a 

strong association between AA and atopy,17,26 genetic associations between atopy-related 

genes and AA (e.g., the Th2 cytokine IL-13),27–29 significant up-regulation of Th2-related 

immune products in AA scalp and blood,6,7,15,16 elevated serum IgE levels in AA patients 

(including in non-atopic individuals),30–32 and case reports/series of hair regrowth with 

dupilumab treatment in AA patients.33–35

To explore a possible pathogenic role for the Th2 pathway in AA we conducted a 

randomized, placebo-controlled clinical trial, using the monoclonal antibody dupilumab, 

FDA-approved for type 2 diseases (AD, asthma, and nasal polyps).20 AA patients with and 

without AD/history of AD were enrolled, to evaluate whether Th2-targeting is beneficial 

for AA, both with and without concomitant AD. Due to higher systemic inflammation seen 

in patients with moderate-to-severe AA as compared to AD patients,5,15 we used a weekly 

dosing of dupilumab. The need for high dosing regimen is also supported by similar uses of 

different systemic immunosuppressants in extensive AA.36

There are currently no approved systemic treatments for moderate-to-severe AA, presenting 

a high unmet need for development of new treatments. While JAK inhibitors show 

promise in clinical trials for moderate-to-severe AA,9 hair regrowth is not maintained after 

discontinuation,10 necessitating long-term treatment for which safety data are still limited.11 

In addition, as JAK inhibitors suppress multiple cytokines, including the Th1/IFN-γ but also 

the common γc cytokines,12 they cannot inform on the contribution of specific immune 

pathways to AA.
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After 24 weeks, dupilumab-treated patients had responded significantly better to treatment 

as compared to placebo, largely due to the worsening in the placebo group, whereas the 

dupilumab-treated arm achieved disease stabilization. However, during the open-label phase 

of this trial, between weeks 24 to 48, continued improvement was seen in the mean SALT 

score in the drug arm with an abrupt positive change starting at week 24 in the placebo 

arm. These suggest controlled studies with longer treatment periods to primary endpoint are 

needed to improve the assessment of Th2 targeting versus placebo in AA.

We found that at week 48, 32.5% of the patients achieved SALT30, 22.5% achieved SALT50, 

and 15% achieved SALT75 in the drug arm. Further analysis revealed that responders were 

more likely to have personal or familial atopy (beyond AD) and/or high serum total IgE 

levels (≥200IU/ml) as compared to non-responders. Moreover, baseline IgE level were able 

to predict dupilumab response with 83% accuracy, and among patients with IgE≥200IU/ml, 

53.8% achieved SALT30, 46.2% achieved SALT50, and 38.5% achieved SALT75 in the 

drug arm at week 48. Additionally, patients with IgE≥200IU/ml had an odd ratio of 8.1 

to respond to dupilumab treatment as compared with patients with baseline IgE<200IU/ml, 

suggesting that IgE may potentially be a tool for patient selection to dupilumab treatment, 

a novel concept in AA management. A possible explanation to these observations may be 

that increased levels of serum IgE are indicative of Th2-associated inflammation in the hair 

follicle, which may respond better to Th2-targeting approaches.

This study has a few limitations. Our cohort was relatively small, and since this was a 

proof-of-concept, investigator-initiated study that enrolled 60 patients across two treatment 

arms, we only tested weekly dupilumab administration. While responder rates in our 

study may be lower than those seen with some JAK inhibitors,10 and dupilumab may 

require weekly dosing and longer treatment regimens for a meaningful response in AA, 

dupilumab use has accumulated a large bulk of multi-year longitudinal safety data across 

indications and does not necessitate blood monitoring,37 potentially making it a suitable 

treatment candidate for long-term use, as is needed in AA patients. Future, larger clinical 

trials are needed to determine the role of Th2 targeting in the therapeutic paradigm of 

AA patients. Additionally, the underlying mechanism linking increased serum IgE and 

therapeutic response to dupiluamb in AA needs to be further explored in future studies.

In conclusion, our hypothesis-driven trial is the first to indicate a possible pathogenic role 

of the Th2 axis and a potential for Th2 targeting in AA patients. It further suggests that this 

treatment approach may benefit from patient selection based on baseline serum IgE levels.
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Figure 1. Least-squares Mean Change in the Severity of Alopecia Tool (SALT) Score (Baseline – 
Post Treatment) (A) and Responder Rates Over the Duration of the Study (Until Week 72) (B-D).
Red, blue and purple represent drug, placebo arms, and dupilumab after placebo (open-

label), respectively. */**/*** denote significant (P<0.05/0.01/0.001 respectively) difference 

in the dupilumab arm as compared to placebo treatment (black), dupilumab open-label 

versus placebo treatment in the placebo arm (gray), and change from baseline at each time 

point in the dupilumab arm (red) and in the open-label phase of the placebo arm (purple). In 

(A), solid lines represent patients treated with dupilumab, dotted lines represent patients that 

were assessed on weeks 60 and 72 but were no longer treated with dupilumab after week 48.
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Figure 2. Scalp Pictures of Four Patients in the Drug Arm.
A-D and H-K show scalp hair at baseline, week 24, week 48, and week 72 visits in patients 

continuing treatment after week 48. E-G and L-N show scalp hair at baseline, week 24, and 

week 48 visits.
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Figure 3. Pearson Correlation of Changes in SALT Score with Baseline IgE Levels (A,B), 
Baseline Total Serum IgE as a Predictor of Response to Dupilumab (C), and Responder Rates 
Based on IgE Levels at Baseline (D-F).
Correlation of patients in the dupilumab arm after completing 48 weeks of treatment 

(A), correlation of all patients treated with 24 weeks of dupilumab together (i.e., those 

completing week 24 in the drug arm with those completing week 24 to week 48 in the 

placebo arm, after switching to dupilumab) (B). False discovery rate (FDR)<0.05 for both A 

and B. Receiver operating characteristic area under the curve (AUC) analysis utilizing IgE 

as a predictor of SALT50 response at week 24 (C), with IgE levels able to predict response 

in 83% of AA dupilumab-treated patients. Responder (SALT30/50/75) rates in the entire drug 

arm, along with lines depicting only patients with high or low IgE (threshold: 200IU/ml) 

in the drug arm (D-F). SALT, Severity of Alopecia Tool. */**/*** denote significant 

(P<0.05/0.01/0.001 respectively) difference in responder rates in patients with high versus 

low IgE at baseline.
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Table 1.

Patient Baseline Characteristics.

Placebo (N=20) Dupilumab (N=40)

Mean age, years (SD) 46.5 (14.4) 41.6 (13.8)

Female sex 13 (65%) 30 (75%)

Race

 White 15 (75%) 31 (77.5%)

 African American 2 (10%) 3 (7.5%)

 Asian 2 (10%) 6 (15%)

 Other 1 (5%) 0 (0%)

Mean duration since last hair regrowth, years (SD) 3.5 (3) 3.8 (2.9)

Mean SALT (SD) 75.4 (26.1) 70.5 (27.6)

Patients with SALT≥75 12 (60%) 20 (50%)

Patients with SALT<75 8 (40%) 20 (50%)

Patients with Alopecia Totalis/Universalis 8 (40%) 13 (32.5%)

Mean AASSIS score (SD) 56.1 (33.8) 48.4 (30.7)

Mean AA-QLI score (SD) 51.8 (14.2) 49.5 (12.7)

Mean eyelash assessment (0–4 scale) (SD) 2 (1.6) 2.07 (1.57)

Mean eyebrow assessment (0–4 scale) (SD) 1.8 (1.54) 1.9 (1.53)

Patients with AD history 6 (30%) 17 (42.5%)

Patients with active AD 2 (10%) 5 (12.5%)

 Mean EASI score (SD) 27.4 (15.6) 13.6 (6.4)

Patients with family history of atopy 9 (45%) 18 (45%)

Mean IgE, IU/ml (SD) 342.5 (826.7) 525.8 (1211.3)

Patients with IgE≥200 IU/ml 5 (25%) 13 (32.5%)

AASIS, denoted alopecia areata symptom impact scale, AA-QLI, alopecia areata quality of life index, AD, atopic dermatitis, EASI, eczema area 
and severity index, SALT, severity of alopecia tool, and SD, standard deviation.
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