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Abstract
Background Moderate‐to‐severe atopic dermatitis (AD) often requires long-term management with systemic therapies.
Objective Our objective was to report the safety and efficacy of dupilumab treatment up to 4 years in adults with moderate-to-severe AD 
and efficacy in a subgroup of patients who transitioned from dupilumab once-weekly (qw) to administration every other week (q2w).
Methods This interim analysis of the open-label extension study (NCT01949311) evaluated dupilumab 300 mg qw or q2w 
in adults previously enrolled in dupilumab trials for moderate-to-severe AD. Patients switched from qw to q2w following 
protocol amendment. The primary outcome was safety; efficacy was also assessed.
Results Of 2677 patients enrolled and treated, 352 (13.1%) completed week 204 (end of efficacy assessments) and 202 (7.5%) 
completed safety follow-up through week 244. Self-reported compliance was 98.1%. Dupilumab’s safety profile was consistent 
with previous reports. Common treatment-emergent adverse events (≥5%) included nasopharyngitis, AD, upper respiratory 
tract infection, oral herpes, conjunctivitis, injection-site reaction, and headache. At week 204, mean ± standard deviation (SD) 
Eczema Area and Severity Index was 2.46 ± 3.98, and mean percent change from parent study baseline (PSBL) was −91.07%; 
mean ± SD Pruritus Numerical Rating Scale score was 2.10 ± 1.83, and mean percent change from PSBL was −68.74%. Efficacy 
was maintained in patients (n = 226) who transitioned from qw to q2w dosing. Limitations of this study included its open-label 
design, the lack of control arm, and smaller subsets of patients at later timepoints and receiving the approved q2w regimen.
Conclusion These results support dupilumab as continuous long-term treatment for adults with moderate-to-severe AD; 
efficacy was sustained following transition from qw to q2w dosing.
Trial Registration ClinicalTrials.gov NCT01949311.

Plain Language Summary
Atopic dermatitis is a chronic skin disease associated with inflamed skin and intense itching. People with moderate-to-severe atopic 
dermatitis often need long-term treatment, but many available treatments do not have demonstrated long-term safety data. In multiple 
clinical trials, dupilumab treatment resulted in significant improvements in signs and symptoms of atopic dermatitis. This study exam-
ined the safety and efficacy of up to 4 years of dupilumab treatment in adults with moderate-to-severe atopic dermatitis, and whether 
dupilumab continued to be effective in patients who switched from receiving treatment each week to treatment every other week. To 
address these questions, we collected data from adults who received 300 milligrams of dupilumab every week or every other week. 
In this study, safety findings were consistent with the known dupilumab safety profile. Patients' signs and symptoms were evaluated 
before and during treatment with evaluation tools including the Eczema Area and Severity Index (EASI), which indicates the extent 
and severity of disease, and the Pruritus Numerical Rating Scale (NRS), which indicates the intensity of itching. Reductions of 91% 
in EASI scores and 69% in Pruritus NRS scores showed that the improvement in signs and symptoms persisted for 204 weeks (almost 
4 years) of treatment, and these effects were sustained following the switch from weekly treatment to the approved every other week 
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treatment with dupilumab. The safety and efficacy data presented here support the use of dupilumab as a continuous, long-term treat-
ment for up to 4 years for adults with moderate-to-severe atopic dermatitis.

Graphical abstract
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Key Points 

Dupilumab showed acceptable safety and sustained effi-
cacy in adults with moderate-to-severe atopic dermatitis 
(AD) for up to 4 years.

Safety data were consistent with 52-week controlled 
studies and with the known safety profile of dupilumab.

Response to dupilumab was sustained following dose regi-
men change from 300 mg weekly to 300 mg every 2 weeks.

The safety and efficacy data reported here support long-
term, continuous dupilumab use in adults with moderate-
to-severe AD.

1 Introduction

Atopic dermatitis (AD) is a common chronic inflammatory 
systemic disease characterized by intense itching and recur-
rent eczematous lesions [1]. Management of moderate‐to‐
severe AD often requires long-term treatment with systemic 
therapies; however, many available AD treatments are not 
recommended for long-term use because of safety concerns, 
and some newer investigational treatments lack long-term 
safety data [2]. For example, systemic corticosteroids (SCSs) 
are often used to treat severe AD exacerbations but are not 
recommended for treatment durations longer than 2 weeks; 
rebound flares are common following treatment cessation 
[2, 3]. The maximum recommended treatment duration for 
cyclosporine is 1 year in the USA and 2 years in Europe 
because of safety concerns; cyclosporine also requires close 
monitoring of vital signs and laboratory parameters to detect 
untoward changes in blood pressure and renal function dur-
ing use [2, 4]. Other systemic immunosuppressants, includ-
ing methotrexate, azathioprine, and mycophenolate mofetil, 
are commonly used off label to treat moderate-to-severe AD, 
but serious adverse events (AEs) have been reported [2]. An 
open-label study assessed the efficacy and safety of metho-
trexate and azathioprine in patients with moderate-to-severe 
AD up to 5 years, but the study sample size was small (N 
= 27), and drug continuation at 5 years was low because of 
AEs and lack of efficacy [5].

Dupilumab, a fully human  VelocImmune®-derived [6, 7] 
monoclonal antibody that blocks the shared receptor subunit 

for interleukin (IL)-4 and IL-13, is approved for patients 
with type 2 inflammatory diseases, including AD, asthma, 
and chronic rhinosinusitis with nasal polyps [8, 9]. In multi-
ple phase III clinical trials of dupilumab monotherapy or in 
combination with topical corticosteroids (TCSs), dupilumab 
provided rapid and sustained improvements in AD signs and 
symptoms and quality of life, with an acceptable safety pro-
file [10–15].

Given that AD is a chronic relapsing disease character-
ized by flares and often requires continuous long-term treat-
ment for stable disease control, analyses of long-term safety 
and efficacy data over time are critically important. Previ-
ous analyses of dupilumab treatment in a placebo-controlled 
study up to 52 weeks (LIBERTY AD CHRONOS) and an 
open-label extension study up to 3 years (LIBERTY AD 
OLE) have demonstrated acceptable safety and sustained 
efficacy in adults with moderate-to-severe AD [10, 16, 17]. 
Our objective in this report is twofold: (1) to describe an 
interim analysis of safety and efficacy results from the LIB-
ERTY AD OLE study in adults with moderate-to-severe AD 
treated with dupilumab up to 4 years and (2) to describe 
efficacy results in a subgroup of patients (n = 226) who 
transitioned from dupilumab 300 mg weekly (qw) after at 
least 156 weeks of treatment to 300 mg every 2 weeks (q2w) 
and were followed for approximately 48 weeks (median 48.5 
weeks; interquartile range 45.71–51.71) after the transition.

2  Methods

2.1  Study Design, Patients, and Treatment

The LIBERTY AD open-label extension (OLE) study 
(NCT01949311) is an ongoing phase III multicenter trial 
to assess the long-term safety and efficacy of dupilumab 
in adults with moderate-to-severe AD [18]. Two analyses 
(with data cutoff dates of April 11, 2016, and December 
1, 2018) have been previously reported [16, 17]. Here, we 
report results with a cutoff date of March 19, 2021 (database 
lock April 28, 2021), which includes patients from approxi-
mately 550 sites in 28 countries in North America, Europe, 
and Asia-Pacific (Table S1 in the electronic supplementary 
material [ESM]).

The OLE enrolled adult patients who previously par-
ticipated in dupilumab AD trials (phases I–III) [10, 12, 
18–26]. Patients were ineligible if they had an AE related 
to dupilumab that led to treatment discontinuation or a seri-
ous AE related to dupilumab in the parent study. Details 
of enrollment criteria have been reported in greater detail 
previously [17].

Patients enrolled from the start of the study in Octo-
ber 2013 received a subcutaneous dose of dupilumab 
200 mg qw (with a 400-mg loading dose). On June 12, 
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2014, the protocol was amended to a dose regimen of 
300 mg qw based on results from a dose ranging study 
(NCT01859988). On November 12, 2019, the protocol 
was amended to a dose regimen of 300 mg q2w to align 
with the regimen approved by regulatory agencies [8, 9]. 
A complete list of protocol amendments is provided in 
Table 1.

Concomitant treatments for AD, including TCSs and topi-
cal calcineurin inhibitors (TCIs), were permitted, although 
use of SCSs and nonsteroidal systemic immunosuppressive 
medications (including phototherapy) as rescue medications 
required temporary discontinuation from the study treatment 
for the duration of rescue treatment and for five half-lives 
of the rescue treatment. Following Protocol Amendment 7 
(June 2, 2017), patients were not required to temporarily 
discontinue study treatment following rescue treatment with 
SCSs. Originally, the planned study duration per patient was 
up to 3 years of dupilumab treatment or until regulatory 
approval of dupilumab in the patient’s enrollment country, 
whichever came first. The study duration was later amended 
to 5 years in Protocol Amendment 8 (January 8, 2018), 
allowing some patients to re-enter the study and resume 
dupilumab treatment at week 156 following a treatment 
interruption. Protocol amendment history has been reported 
in greater detail previously [17].

2.2  Ethics

This study was conducted in accordance with the Declara-
tion of Helsinki, the International Council for Harmonisa-
tion guideline, good clinical practice, and local applicable 

regulatory requirements, including institutional review 
board approval. All patients provided written informed 
consent before any study procedures began.

2.3  Outcomes Assessed in This Analysis

The primary endpoint of the OLE was the incidence and rate 
(events per patient-year [PY]) of treatment-emergent AEs 
(TEAEs). Key secondary endpoints included the incidence 
and rate of serious TEAEs and AEs of special interest, pro-
portion of patients with an Investigator’s Global Assessment 
(IGA) score of 0 or 1 (clear or almost clear), and propor-
tion of patients with a ≥75% improvement (reduction) in the 
Eczema Area and Severity Index (EASI) from baseline of 
the parent study (EASI-75). Of note, IGA and EASI assess-
ments at the end of treatment visit were removed from the 
protocol and subsequently restored during amendments 6 
and 7, respectively. Additional secondary endpoints included 
change and percent change in EASI from baseline, propor-
tion of patients with a ≥50% or ≥90% reduction in EASI 
(EASI-50 or EASI-90) from baseline of parent study, change 
and percent change in weekly average Pruritus Numerical 
Rating Scale (NRS) score, proportion of patients with a 
≥3-point improvement (reduction) from baseline in weekly 
average Pruritus NRS score or with a score of 0, propor-
tion of patients with a ≥4-point reduction from baseline in 
weekly average Pruritus NRS or a score of 0, and percentage 
of patients requiring rescue treatment. Post hoc outcomes 
included the proportion of patients with a ≥2-point improve-
ment in IGA score from baseline. Additional post hoc out-
comes assessed dupilumab efficacy before and after patients 
switched from qw to q2w dosing, including the proportion 

Table 1  Protocol amendments

Data are expressed as n (%) unless otherwise specified
NA not applicable
a Global Amendment 5 was skipped to align numbers across country-specific and global protocols. Patients were consented to the UK-specific 
Amendment 5

Amendment number Date of issue Patients consented to protocol version at time of 
first informed consent

Patients recon-
sented to protocol 
version

9 November 12, 2019 N/A 228 (8.5)
8 January 8, 2018 N/A 287 (10.7)
7 June 2, 2017 N/A 1695 (63.3)
6 June 28, 2016 139 (5.2) 2346 (87.6)
5a NA 57 (2.1) NA
4 July 26, 2015 1484 (55.4) 934 (34.9)
3 January 12, 2015 521 (19.5) 447 (16.7)
2 June 12, 2014 143 (5.3) 322 (12.0)
1 December 12, 2013 262 (9.8) 67 (2.5)
Original date of issue June 12, 2013 71 (2.7) 2574 (96.2)
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of patients with IGA 0 or 1, mean EASI, and mean weekly 
average Pruritus NRS score at baseline of q2w dosing and 
48 weeks prior to and after this baseline. The proportion of 
patients who switched qw to q2w dosing with EASI ≤7 or 
Pruritus NRS score ≤4 who maintained a continuous well-
controlled response for >24 weeks was also assessed.

2.4  Statistical Analysis

Analyses were performed on the safety analysis set, which 
comprised patients who received at least one dose of the 
study drug. Rescue medication use was manually adjudi-
cated. Exposure-adjusted analyses for safety outcomes were 
calculated for the duration of study participation. Efficacy 
outcomes were assessed up to week 204 and included all 
observed data at each timepoint; missing values were not 
imputed. Efficacy data were only reported up to week 204 
because of the small number of patients with efficacy data 
collected after this timepoint. Sensitivity analyses on patients 
who completed week 204 (or who withdrew but were 
enrolled in the study at least 204 weeks prior to the OLE 
study cutoff) were performed on some EASI and weekly 
average Pruritus NRS endpoints, using observed cohort and 
the last observation carried forward (LOCF; missing values 
imputed) approach. SAS software, version 9.4 (SAS Institute 
Inc., Cary, NC, USA), was used for all analyses. Because of 
the absence of a control arm in LIBERTY AD OLE, safety 
results from LIBERTY AD CHRONOS (NCT02260986) 
[10] are provided for comparison. The CHRONOS trial was 
selected for comparison because of its large sample size, 
52-week duration, and mandatory use of concomitant TCSs.

3  Results

3.1  Patients

A total of 2827 adult patients were screened from 14 parent 
studies (Fig. 1). Screen failures (n = 149) included the fol-
lowing: consent withdrawn (n = 8), exclusion criteria met (n 
= 62), inclusion criteria not met (n = 48), lost to follow-up 
(n = 2), and other (n = 29). Of these, 2678 were enrolled 
and 2677 were included in the safety analysis set (one patient 
was enrolled but not treated). As of the cutoff date for this 
analysis, 2207 (82.4%) patients completed up to week 52, 
1065 (39.8%) up to week 100, 557 (20.8%) up to week 148, 
352 (13.1%) up to week 204, and 202 (7.5%) up to week 
244. Of these, 1114 (41.6%) completed the study, 201 (7.5%) 
were continuing treatment, and 1362 (50.9%) had withdrawn 
from the study (Table 2, Fig. 1). The primary reason patients 
chose to withdraw from the study (810 [30.3%]) was study 
termination by sponsor following regulatory approval and 

commercial availability of dupilumab. A total of 238 (8.9%) 
patients withdrew from the study for reasons including relo-
cation, desire for pregnancy, did not want to discontinue 
treatment for 12 weeks during the follow-up period, work/
school conflict, and unspecified personal reasons. Few 
patients withdrew because of AEs (114 [4.3%]) or lack of 
efficacy (58 [2.2%]). Reasons for patient withdrawal due to 
AEs were not captured systematically as with a formally 
reported clinical safety event and thus are not summarized 
here. Self-reported compliance was 98.1%, and most (98.9%) 
patients reported ≥80% injection compliance. 

Baseline demographics and disease characteristics have 
been reported previously [17]; no new patients were enrolled 
since the previous report. During the OLE treatment period, 
53.3% of patients used TCSs, 16.3% used TCIs, 56% used 
TCSs or TCIs, and 13.6% used TCSs and TCIs. Few patients 
required rescue medication (47 [1.8%]); of these patients, 
44 (1.6%) used systemic corticosteroids, and three (0.1%) 
used cyclosporine. The extent of either TCS, TCI, or both 
classes for rescue medication was not captured as part of 
the protocol.

Table 3 shows the mean duration of dupilumab exposure 
(300 mg qw or dupilumab 300 mg q2w) among patients who 
switched from qw to q2w. The overall duration of exposure 
to open-label dupilumab among this group of patients ranged 
from 182 to ≥260 weeks; mean ± standard deviation (SD)/
median exposure: 241.7 ± 16.4/242.1 weeks. This cohort (n 
= 226) had an initial exposure duration of at least 3 years to 
dupilumab 300 mg qw. The duration of time patients spent 
on the qw dose ranged from 156 to <260 weeks, and the 
duration of time patients spent on the q2w dose regimen 
ranged from 4 to <76 weeks; mean ± SD/median qw expo-
sure 195.0 ± 19.2/194.1 weeks; mean ± SD/median q2w 
exposure 46.7 ± 7.4/48.5 weeks. Of those who received 
the q2w regimen, 175 patients had exposure for 24 to <52 
weeks, and 47 had exposure for >52 weeks.

3.2  Safety Assessment

A total of 14,569 TEAEs were reported during the OLE, 
with 2273 (84.9%) patients experiencing at least one TEAE 
(Table 4). The exposure-adjusted TEAE incidence rate was 
256.86 number of events [nE]/100 PY. Most TEAEs were 
mild to moderate in severity, with 10.4 and 9.8% of patients 
experiencing at least one serious or severe TEAE, respec-
tively. Treatment was discontinued because of TEAEs in 
3.7% of patients. Serious TEAEs deemed related to study 
treatment occurred in 1.2% of patients, with each TEAE 
reported by Medical Dictionary for Regulatory Activities 
(MedDRA) preferred term (PT) occurring in <0.1% of 
patients. Three deaths occurred during the OLE, all of which 
were deemed unrelated to study treatment. Circumstances 
of death were natural causes in an 88-year-old woman, 
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unknown causes in a 60-year-old woman approximately 
5 months after the final dose of study drug, and unknown 
causes in a 42-year-old man. The most common TEAEs 
(≥5% incidence; reported by PT) included nasopharyngitis, 

AD, upper respiratory tract infection, oral herpes, conjunc-
tivitis, injection-site reaction, and headache. Incidences 
of the MedDRA high-level terms (HLTs) injection-site 
reactions and herpes viral infections were 9.8 and 12.8%, 

Fig. 1  Study flow diagram
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respectively. Skin infections (adjudicated PTs reported under 
the MedDRA system organ class “infections and infesta-
tions”) occurred in 9.3% of patients, including bacterial 
infections (3.2% of patients) and tinea infections (1.9% of 
patients), reported under their respective MedDRA HLTs. 
Eczema herpeticum (MeDRA PT) occurred in less than 1% 

of patients. The exposure-adjusted incidence rates for these 
TEAEs in the OLE at week 204 were generally lower than 
in the 300 mg qw arm in CHRONOS at 52 weeks (Table 4) 
[17].

Rates of serious TEAEs and serious TEAEs related to 
treatment were similar between patients in the OLE and 

Table 2  Study completion, reasons for withdrawal, and treatment history

Data are expressed as n (%) unless otherwise specified
AD atopic dermatitis, AE adverse event, OLE open-label extension, q2w every 2 weeks, qw weekly, TCI topical calcineurin inhibitor, TCS topical 
corticosteroid
a These patients completed the treatment and end-of-study periods
b Includes reasons of relocation, desire for pregnancy, did not want to discontinue treatment for 12 weeks during the follow-up period, work/
school conflict, and personal reasons not specified. Further details for patient withdrawal because of personal reasons were not captured
c Includes both those on treatment at the time of withdrawal and those not on treatment during the safety follow-up period. Further details on the 
AE are not provided as with a formally reported clinical safety event
d Includes decisions because of alcohol abuse, AD worsening during follow-up period (n = 2), multiple complex medical issues that outweighed 
study benefits, principal investigator decision, positive result of hepatitis B core antibody test, resignation of the investigator, site closing, patient 
could not commit to scheduled study visits (n = 2), patient’s declining health, and medical monitor decision to discontinue because of a serious 
AE (no further details provided by the investigator) causing the patient to discontinue dupilumab for 6 months

Study completion, reasons for withdrawal, and treatment history Dupilumab 300 
mg qw/q2w
(N = 2677)

OLE study completion status
Completed up to week 52 2207 (82.4)
Completed up to week 100 1065 (39.8)
Completed up to week 148 557 (20.8)
Completed up to week 204 352 (13.1)
Completed up to week 244 202 (7.5)
Completed  studya 1114 (41.6)
Patients ongoing 201 (7.5)
Withdrawn from study 1362 (50.9)
 Study terminated by sponsor (regulatory approval/commercialization) 810 (30.3)
 Withdrawal by  patientb 238 (8.9)
  AEc 114 (4.3)
 Lost to follow-up 69 (2.6)
 Lack of efficacy 58 (2.2)
 Protocol deviation 36 (1.3)
 Pregnancy 20 (0.7)
 Physician  decisiond 12 (0.4)
 Unknown 4 (0.1)
 Covid-19 travel restriction 1 (<0.1)

Concomitant topical treatment for AD during the study
Patients who used TCSs 1427 (53.3)
Patients who used TCIs 436 (16.3)
Patients who used TCSs or TCIs 1498 (56.0)
Patients who used TCSs and TCIs 365 (13.6)
Rescue medication
Patients who used rescue treatment for AD 47 (1.8)
 Corticosteroids for systemic use 44 (1.6)
 Cyclosporine 3 (0.1)
 Phototherapy 2 (<0.1)
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patients receiving dupilumab in CHRONOS [17] (Table 4). 
In total, 383 serious TEAEs were reported in 278 patients 
(10.4%), and 38 serious TEAEs related to treatment were 
reported in 33 patients (1.2%). The exposure-adjusted inci-
dence rate of serious TEAEs related to treatment in the OLE 
(0.58 number of patients [nP]/100 PY) was lower than that 
observed in the placebo arm in CHRONOS (1.06 nP/100 
PY) and comparable with that observed in the dupilumab 
300 mg qw arm in CHRONOS (0.68 nP/100 PY). The most 
common serious TEAEs (≥0.2% incidence; reported by 
MeDRA PT) included squamous cell carcinoma of the skin 
(0.14 nP/100 PY), osteoarthritis (0.16 nP/100 PY), AD (0.11 
nP/100 PY), syncope (0.09 nP/100 PY), inguinal hernia 
(0.09 nP/100 PY), appendicitis (0.09 nP/100 PY), and liga-
ment rupture (0.09 nP/100 PY). Skin infections were lower 
among patients who received dupilumab in either the OLE 
(4.69 nP/100 PY) or CHRONOS (7.87 nP/100 PY) com-
pared with the placebo arm of CHRONOS (20.21 nP/100 
PY).

Conjunctivitis (reported as a narrow cluster of MeDRA 
PTs: conjunctivitis, conjunctivitis allergic, conjunctivitis 
bacterial, conjunctivitis viral, and atopic keratoconjunctivi-
tis) was reported in 20% of patients, with most cases being 
of mild (9.3%) or moderate (9.8%) severity as assessed by 
the investigator (Table 4). One case of serious conjunctivitis 
was reported but was deemed unrelated to the study drug. 
The exposure-adjusted incidence rate of conjunctivitis in the 
OLE (15.66 nE/100 PY) was lower than in the 300 mg qw 

arm at 52 weeks in CHRONOS (30.6 nE/100 PY). Most 
cases of conjunctivitis resolved during the study treatment 
period (775 of 888 cases; 87%). The most frequently used 
ophthalmic treatments included intraocular corticosteroids, 
antiallergy medications, and anti-infectives. Severe con-
junctivitis occurred in 26 (1.0%) patients, and conjuncti-
vitis leading to drug discontinuation occurred in 14 (0.5%) 
patients. Most conjunctivitis incidents occurred early in the 
study, and incidence decreased throughout the course of 
treatment (Table 4).

3.3  Efficacy

AD signs and symptoms improved throughout the OLE, with 
EASI and weekly average Pruritus NRS scores improving 
rapidly during the first several weeks, followed by incremen-
tal improvements throughout the remainder of the treatment 
period (Table 5, Figs. 2, 3, 4). A slight transient increase in 
mean EASI and mean weekly average Pruritus NRS score 
was observed at week 156 (visit 31), corresponding with 
patient re-entry to the study following treatment interruption 
(Figs. 3 and 4). Sensitivity analyses conducted to assess any 
bias on treatment outcomes because of patient withdrawal 
were consistent with results from all observed patients 
(Table 5, Figs. 3, 4).

By week 204, a total of 64.4% of patients achieved an 
IGA 0 or 1, 80.8% achieved a reduction in IGA of ≥2 points 
from the parent study baseline, and 94.9, 90.9, and 75.8% 
achieved EASI-50, EASI-75, and EASI-90, respectively 
(Table 5). Mean EASI improved from week 52 (3.15) to 
week 204 (2.46), as did mean weekly average Pruritus NRS 
scores (2.37 at week 52 to 2.10 at week 204). The propor-
tion of patients achieving a ≥3-point improvement in weekly 
average Pruritus NRS score from parent study baseline at 
week 204 (78.7%) was similar to that at week 52 (78.2%), 
whereas the proportion of patients achieving a ≥4-point 
improvement in weekly average Pruritus NRS score from 
parent study baseline was greater at week 204 (70.8%) than 
at week 52 (66.9%).

3.4  Efficacy Following a Switch from Dupilumab 
300 mg weekly to 300 mg Every 2 Weeks 
in the Subgroup of Patients who Switched 
Doses

Relative to q2w dosing baseline and 48 weeks prior to 
dose transition, measures of AD signs and symptoms were 
stable 48 weeks post-switch among patients who transi-
tioned from qw to q2w dosing (N = 226; Table 5, Fig. 5). 
The mean EASI at q2w dosing baseline (1.92) was similar 
to that 48 weeks after the switch (1.93; Table 5, Fig. 5). 
A similar trend was observed for weekly average Pruritus 
NRS score (q2w dosing baseline mean score = 2.15, score 

Table 3  Duration of dupilumab exposure by dose in patients who 
switched from qw to  q2wa

Data are expressed as n (%) unless otherwise specified
q2w every 2 weeks, qw weekly
a Patients transitioned from dupilumab qw to q2w following Protocol 
Amendment 9

Patients with treat-
ment exposure, 
weeks

Dupilumab dose (N = 226)

Overall exposure 
(300 mg qw or 
q2w)

300 mg qw 300 mg q2w

1 to <4 0 0 0
4 to <12 0 0 1 (0.4)
12 to <16 0 0 1 (0.4)
16 to <24 0 0 2 (0.9)
24 to <52 0 0 175 (77.4)
52 to <76 0 0 47 (20.8)
76 to <156 0 0 0
156 to <182 0 67 (29.6) 0
182 to <208 5 (2.2) 99 (43.8) 0
208 to <234 70 (31.0) 56 (24.8) 0
234 to <260 112 (49.6) 4 (1.8) 0
≥260 39 (17.3) 0 0
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48 weeks post-switch = 2.24). Most patients (97.8%) 
who transitioned from qw to q2w had an NRS score ≤4 
(low burden of itch) or EASI ≤7 (mild) at the time of 
the switch, and more than 80% maintained this stringent 

response on q2w for 6 months continuously (Fig. 6), indi-
cating well-controlled disease without any exacerbation 
related to the changed dosing frequency to the approved 
posology.

Table 5  Efficacy assessment

BL of q2w dosing is defined as the last assessment on qw dose. Data are presented as n/N1 (%), mean (standard error), or mean ± standard 
deviation unless otherwise indicated
BL baseline, EASI Eczema Area and Severity Index, EASI-50/-75/-90 ≥50%/75%/90% reduction in EASI from BL, IGA Investigator’s Global 
Assessment, LOCF last observation carried forward, N1 number of patients with non-missing values, N2 number of patients with IGA score ≥2 
at PSBL, NRS numerical rating scale, OC observed cohort, PSBL parent study BL, q2w every 2 weeks, qw weekly

Efficacy assessment Dupilumab 300 mg qw/q2w (N = 2677)

Week 52
(n = 2207)

Week 100
(n = 1065)

Week 148
(n = 557)

Week 204
(n = 352)

Patients achieving IGA score 0 or 1 480/893 (53.8) 593/1019 (58.2) 53/71 (74.6) 65/101 (64.4)
Patients achieving a reduction in IGA score of ≥2 PSBL [n/N2 (%)] 659/882 (74.7) 772/999 (77.3) 63/71 (88.7) 80/99 (80.8)
Patients achieving EASI-50 860/883 (97.4) 984/999 (98.5) 70/71 (98.6) 94/99 (94.9)
Patients achieving EASI-75 784/883 (88.8) 913/999 (91.4) 69/71 (97.2) 90/99 (90.9)
Patients achieving EASI-90 604/883 (68.4) 729/999 (73.0) 62/71 (87.3) 75/99 (75.8)
EASI (primary analysis) (observed value) 3.15 ± 4.57 2.60 ± 3.63 1.39 ± 3.01 2.46 ± 3.98
 OC (sensitivity analysis) 3.4 (0.26) 2.2 (0.16) 1.4 (0.39) 0.9 (0.53)
 LOCF (sensitivity analysis) 3.82 (0.31) 2.87 (0.28) 2.74 (0.29) 3.63 (0.35)

Change in EASI from PSBL (observed value) −29.10 ± 13.43 −31.36 ± 14.09 −29.20 ± 13.23 −32.94 ± 14.50
 OC (sensitivity analysis) −27.8 (0.72) −29.0 (0.75) −27.4 (1.91) −29.7 (4.04)
 LOCF (sensitivity analysis) −27.52 (0.71) −28.47 (0.71) −28.60 (0.71) −27.71 (0.74)

Percent change in EASI from PSBL (%) −90.01 ± 14.18 −91.54 ± 12.54 −95.51 ± 8.70 −91.07 ± 18.10
Weekly Pruritus NRS score (primary analysis) (observed value) 2.37 ± 1.78 2.32 ± 1.84 2.11 ± 1.75 2.10 ± 1.83
 OC (sensitivity analysis) 2.3 (0.12) 2.2 (0.12) 2.1 (0.14) 2.6 (0.42)
 LOCF (sensitivity analysis) 2.41 (0.09) 2.26 (0.10) 2.12 (0.10) 2.77 (0.11)

Change in weekly Pruritus NRS score from PSBL (primary analysis) 
(observed value)

−4.76 ± 2.31 −4.69 ± 2.32 −4.62 ± 2.29 −4.83 ± 2.34

 OC (sensitivity analysis) −4.1 (0.16) −4.2 (0.17) −4.2 (0.19) −4.0 (0.62)
 LOCF (sensitivity analysis) −4.13 (0.13) −4.27 (0.13) −4.43 (0.13) −3.78 (0.14)

Percent change in weekly Pruritus NRS score from PSBL (%) −65.18 ± 29.11 −65.71 ± 30.11 −67.61 ± 26.68 −68.74 ± 29.85
Patients achieving ≥3-point reduction in weekly Pruritus NRS score 

from PSBL
1258/1609 (78.2) 702/893 (78.6) 336/429 (78.3) 159/202 (78.7)

Patients achieving ≥4-point reduction in weekly Pruritus NRS score 
from PSBL

1076/1609 (66.9) 587/893 (65.7) 278/429 (64.8) 143/202 (70.8)

Patients who switched from dupilumab 300 qw to 300 q2w
Patients with IGA score 0 or 1
 48 weeks before BL of q2w dosing 75/114 (65.8)
 BL of q2w dosing 170/226 (75.2)
 48 weeks after BL of q2w dosing 119/156 (76.3)
EASI
 48 weeks before BL of q2w dosing 2.58 ± 3.72
 BL of q2w dosing 1.92 ± 3.53
 48 weeks after BL of q2w dosing 1.93 ± 4.48
Weekly Pruritus NRS score
 48 weeks before BL of q2w dosing 2.16 ± 1.73
 BL of q2w dosing 2.15 ± 1.84
 48 weeks after BL of q2w dosing 2.24 ± 1.90
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Fig. 2  Percentage of patients achieving ≥50%, ≥75%, and ≥90% improvement in Eczema Area and Severity Index (EASI-50, EASI-75 and 
EASI-90, respectively) over time

Fig. 3  Mean EASI over time. *Uptick because of patient re-entry to the study at week 156. BL baseline, EASI Eczema Area and Severity Index, 
LOCF last observation carried forward, OC observed cohort, PSBL parent study baseline, SE standard error

Fig. 4  Mean weekly Pruritus NRS score over time. *Uptick because of patient re-entry to the study at week 156. BL baseline, LOCF last obser-
vation carried forward, NRS Numerical Rating Scale, OC observed cohort, PSBL parent study baseline, SE standard error



405Dupilumab Provides Acceptable Safety and Sustained Efficacy for up to 4 years in Adults with Moderate-to-Severe AD

4  Discussion

In this study, dupilumab showed an acceptable safety 
profile and sustained efficacy in adults with moderate-to-
severe AD for up to 4 years. Safety data reported here are 
consistent with data from previous controlled studies of 
dupilumab up to 52 weeks [10, 12, 19], and common AEs 
(nasopharyngitis, AD, upper respiratory tract infection, 
conjunctivitis, headache, oral herpes, and injection-site 
reactions) are consistent with the known safety profile of 
dupilumab. These AEs are also similar to those reported 
in a recent analysis of real-world dupilumab safety data, in 
which conjunctivitis, blepharitis, keratitis, herpes simplex, 
and headache were the most commonly reported AEs [27].

Exposure-adjusted incidence rates of TEAEs declined 
over time, with lower rates in this 4-year analysis (256.86 
nE/100 PY) compared with the 3-year analysis of this trial 
(270.1 nE/100 PY) and an earlier 52-week controlled trial 
(504.5 nE/100 PY) [10, 17]. Treatment discontinuation 
because of AEs or lack of efficacy was low (4.3 and 2.2% 
incidence, respectively), and few patients required rescue 
treatment (1.8% incidence), indicating well-controlled dis-
ease. Compliance with study treatment was high (98.1%).

Clinical trials of dupilumab for the treatment of AD report 
a greater incidence of ocular surface disease, including con-
junctivitis, among patients receiving dupilumab compared 
with placebo [28, 29]. In this analysis, the exposure-adjusted 
incidence rate of conjunctivitis was 15.66 nE/PY, which was 
lower than that reported at 52 weeks in a placebo-controlled 

Fig. 5  Mean A EASI and B Pruritus NRS score of patients switched 
from dupilumab 300 weekly to 300 every 2 weeks. Baseline of every 
2 weeks dosing is defined as last assessment on weekly dose. Verti-

cal bars represent the minimum and maximum values. EASI Eczema 
Area and Severity Index, NRS Numerical Rating Scale

Fig. 6  Kaplan–Meier curve of continuous maintenance of NRS 
score ≤4 or EASI ≤7 following dupilumab dose switch from 300 mg 
weekly to 300 mg q2w. Patients maintained response (treated >24 

weeks or not) as censored at last assessment within 24 weeks of dose 
switch. EASI Eczema Area and Severity Index, NRS Numerical Rat-
ing Scale, q2w every 2 weeks
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trial (30.6 nE/100 PY) and comparable with that reported 
in the 3-year analysis of this trial (16.14 nE/100 PY) [10, 
17]. Most cases of conjunctivitis were mild or moderate in 
severity, and treatment discontinuation because of conjunc-
tivitis was rare (0.5% of patients). Conjunctivitis incidence 
also decreased throughout the course of treatment in this 
study, with the majority of cases (61%) occurring during 
the first year of dupilumab treatment, and most conjuncti-
vitis events recovered/resolved during the treatment period. 
These data show that the exposure-adjusted incidence rate of 
conjunctivitis declined over time. Similar to conjunctivitis, 
the incidence of injection-site reactions also decreased over 
time, with a lower incidence in this 4-year analysis (15.11 
nE/100 PY) than in the 3-year analysis (16.70 nE/100 PY) 
and the 52-week controlled trial (78.02 nE/100 PY) [10, 
17]. The same was true for skin infections, which decreased 
from 9.75 nE/100 PY in the 52-week trial to 5.69 nE/100 
PY in the 3-year analysis and 5.57 nE/100 PY in the 4-year 
analysis. These improvements may possibly be due to more 
efficient control of AD with continued dupilumab treatment.

In this study, dupilumab demonstrated rapid improve-
ments in AD signs and symptoms in the first several weeks 
of treatment, following by sustained efficacy up to 204 
weeks. Sensitivity analyses of EASI and weekly average 
Pruritus NRS score were consistent with results from anal-
yses on all observed patients, suggesting that patient with-
drawal did not bias the results.

To align the OLE study dose regimen with the dose regi-
men approved by regulatory agencies, patients transitioned 
from dupilumab 300 mg qw to q2w following Protocol 
Amendment 9. This subgroup of patients represents the 
longest treated cohort of patients in the OLE, with a mean 
total duration of dupilumab exposure of over 4.5 years. Pre-
vious controlled studies of dupilumab have demonstrated no 
differences in safety or efficacy between qw and q2w dose 
regimens, suggesting that dupilumab 300 mg q2w would 
achieve results similar to those with 300 mg qw [10, 12, 
19]. Indeed, in this study, dupilumab showed sustained effi-
cacy following dose regimen transition from 300 mg qw 
to 300 mg q2w, with stable signs and symptoms 48 weeks 
post-transition. Continuous maintenance of disease control, 
defined as EASI ≤7 or NRS score ≤4 for 24 weeks without 
exacerbation, was observed in more than 80% of patients 
who achieved this response at the time of dosage switch.

Strengths of this study include the duration of treatment 
and overall sample size. Limitations include the open-label 
design, the absence of a placebo arm, treatment interrup-
tions because of protocol amendments, the smaller subset 
of patients who received q2w dosing, the smaller subset of 
patients who transitioned from qw to q2w dosing, and the 
smaller sample size at later timepoints, which was primar-
ily because of study termination by the sponsor following 
regulatory approval of dupilumab in the enrollment country. 

Furthermore, the 300 mg qw dosing regimen is not an 
approved regimen. Finally, all data reported here correspond 
to the overall patient population rather than the continuously 
treated population, which had a smaller sample size at later 
timepoints.

5  Conclusions

Safety and efficacy results of dupilumab treatment up to 4 
years supported dupilumab as a continuous long-term treat-
ment for adults with moderate-to-severe AD. Furthermore, 
dupilumab efficacy was sustained following dose regimen 
transition from 300 mg qw to 300 mg q2w.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s40257- 022- 00685-0.
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