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Abstract
.:...\topic dermatitis (AD) significantly affects quality of life in patients of all ages and requires long-term treat-

Objective To integrate short- and long-term dupilumab safety data in patients with moderate-to-severe AD.

thods We describe safety from eight phase 3 trials with > 7000 patient-years of dupilumab use: five 16-week RCTs in
children (6 months—11 years, with concomitant topical corticosteroids [TCS]) and adolescents and adults (> 12 years, without
one 52-week RCT in adults (with TCS); and two OLEs in children and adolescents (6—11- and 12—18-year cohorts,

Results The proportion of patients experiencing > 1 treatment-emergent adverse event (TEAE) in RCTs was lower with
dupilumab versus placebo in children/infants and was similar with dupilumab versus placebo in adults/adolescents. Exposure-
adjusted incidence rates with longer-term treatment in OLEs were similar to the RCTs. Most TEAEs reported in RCT and
OLE studies were mild to moderate and not related to study drug (per investigators). Fewer patients in the dupilumab versus
placebo treatment arms experienced serious TEAEs (16-week RCTs: infants/children 0.8% vs 3.0%; adults/adolescents
R -2.2% vs 4.6%; 52-week RCT: 3.2-3.6% vs 5.1%). Common TEAESs that had higher incidence rates with dupilumab com-
pared with placebo in RCTs included injection-site reactions (Medical Dictionary for Regulatory Activities High Level Term)
and conjunctivitis (clustered term). Serious infections and non-herpetic skin infections were more frequent with placebo.
Conclusions In the most comprehensive dupilumab safety assessment to date, safety was consistent with the known dupilumab
safety profile. [Graphical abstract and video abstract available.]

Trial Registration ClinicalTrials.gov Identifiers: NCT03346434; NCT03345914; NCT03054428; NCT02277743;
NCT02277769; NCT02260986; NCT01949311; NCT02612454. EudraCT: 2016-000955-28; 2016-004997-16; 2015-004458-
16; 2014-001198-15; 2014-002619-40; 2013-003254-24; 2013-001449-15; 2015-001396-40.
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“Unique dupilumab patients.
TCS, topical corticosteroids.

The safety profile of dupilumab for the treatment
of moderate-to-severe atopic dermatitis in
infants, children, adolescents, and adults

Richard G. Langley, Guy Gherardi, Anna Coleman, Marius Ardeleanu, Ainara Rodriguez-Marco,
Stephane Levy, Ashish Bansal, Zhen Chen, Ana B. Rossi, Brad Shumel, Faisal A. Khokhar

BACKGROUND OBJECTIVE

Atopic dermatitis significantly affects quality
of life in patients of all ages and requires
long-term treatment. Dupilumab has been
shown to improve atopic dermatitis signs,
symptoms, and quality of life and was
well-tolerated in patients 6 months and older
with moderate-to-severe atopic dermatitis

To report the most comprehensive

dupilumab safety assessment to date for
the treatment of moderate-to-severe

atopic dermatitis in infants, children,
adolescents, and adults

METHODS
» 6 phase 3 trials

Dupilumab e +TCS Placebo o +TCS )7’ o o 0
» 2open-label Patient-years
extension studies
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Pediatrics: up to 1 year
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RESULTS
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2] Adverse events

O 64.0« 67.5-69.5%~ 83.5-88.2%
Q@ 73.7« 68.9% 85.1%

2] Serious adverse events

O 0.8« 2.0-2.2- 3.2-3.6%
@ 3.0% 4.6% 5.1%

CONCLUSION

In this analysis spanning multiple clinical trials in patients aged 6 months and older with

\

moderate-to-severe AD, the safety of dupilumab treatment (with or without TCS) demonstrated
a short- and long-term safety profile that is consistent with the known safety profile of dupilumab
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ATOPIC dermauts 1S a Caronic sKin aisease tnat arects peo-
ple of all ages. Since patients with atopic dermatitis require
continuous, life-long treatment, doctors and patients must
understand the risks and benefits of treatment options
before choosing one medication over another. This study
reviews the safety of the drug dupilumab, which is used to
treat infants, children, adolescents, and adults who have
moderate-to-severe atopic dermatitis that is not well con-
trolled with topical corticosteroids. We looked at side effects
and safety data from more than 4000 patients who received
either dupilumab or placebo treatment for up to 5 years in
rials. This study is the largest safety analysis

not stop patients from taking dupilumab. The most common
side effects that occurred more frequently in dupilumab-
treated patients were pain or swelling around the injection
location, common colds, and conjunctivitis. In conclusion,
the safety of dupilumab in over 3000 patients in this study
is consistent with the known dupilumab safety profile for
infants, children, adolescents, and adults.

Key Points

Treatment-emergent adverse event rates in pediatric and
Rt patients with atopic dermatitis (AD) treated with
dupilumab were similar or lower than in those receiving
placebo—most were mild or moderate and few led to
treatment discontinuation.

Consistent with previous reports, this analysis confirms
that there is no labeling requirement for routine labora-
tory monitoring of adverse events for patients treated
with dupilumab.

This comprehensive review of patients with moderate-to-
severe AD treated with dupilumab for < 5 years confirms
that overall safety of dupilumab was consistent with the
known dupilumab safety profile across age groups.

Atopic dermatitis (AD) is a type 2 inflammatory skin dis-
ease that affects patients of all ages and can have a pro-
found impact on the quality of life of patients and their
families [1-3]. The high burden and chronic systemic
nature of type 2 inflammation in moderate-to-severe AD
support the need for well-tolerated, long-term systemic
treatment. Although nontargeted systemic therapies,
including systemic corticosteroids and nonsteroidal immu-
nosuppressants, have been used for moderate-to-severe
AD, many are recommended only for short-term treatment
in specific populations owing to safety considerations and
require routine laboratory testing [4-9]. For children in

articular, many nontargeted systemic therapies are often

there is a critical need for efficacious systemic treatments
that have demonstrated long-term safety profiles.

Dupilumab is a fully human monoclonal antibody that
targets the shared receptor component for interleukin
(IL)-4 and IL-13, inhibiting signaling of both IL-4 and
IL-13, two of the key and central drivers of type 2 inflam-
mation in multiple diseases [12—14]. Dupilumab is cur-
rently approved in AD, asthma, chronic rhinosinusitis with
nasal polyposis (CRSwNP), eosinophilic esophagitis, and
prurigo nodularis in the USA, and in one or more of these
indications in Europe, Japan, and more than 60 countries
worldwide [12, 15]. In multiple, phase 3, placebo-con-
trolled, randomized clinical trials (RCTs), dupilumab with
or without topical corticosteroids (TCS) versus placebo
significantly improved AD signs, symptoms, and quality
of life and was well tolerated in infants, adolescents, and
adults with uncontrolled moderate-to-severe AD, and in
children with severe AD [12, 15-21]. Improvements in
response to dupilumab were sustained up to 5 years of
continued treatment in open-label extension (OLE) trials
in adults and up to 2 years in adolescents, children, and
infants [16, 22-25].

This paper provides the most comprehensive analysis
of safety data to date from phase 3 RCTs and OLEs of
dupilumab for patients aged > 6 months with moderate-to-
severe or severe AD. This in-depth overview of the safety
profile of dupilumab is based on data from > 6000 patients
and > 7000 total patient-years of exposure for multiple
dose regimens, including the currently approved regimens
[12, 15]. A comprehensive understanding of dupilumab’s
safety profile is key to appropriate benefit-risk assess-
ments by clinicians and patients.
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2.1 Study Design and Patients

This analysis includes data from six phase 3 RCTs of
dupilumab for treatment of uncontrolled moderate-to-
severe AD in patients aged from 6 months through to
adults and two phase 3 OLE trials (Fig. 1 of the Elec-
tronic Supplementary Material [ESM]) [17, 19, 20, 23, 24,
26-28]. Detailed methodology, baseline characteristics,
efficacy, and safety results were reported previously; dose
regimens and sample sizes are shown in Fig. 1 of the ESM.

Two OLEs were included in this analysis (Fig. 1 of
the ESM). LIBERTY AD OLE (NCT01949311) enrolled
adults (aged > 18 years) from all phase 1-3 trials of
dupilumab for AD who had adequately completed the
required parent study assessments or were screened for
phase 3 studies but were not randomized owing to rand-
omization closure. The present analyses included patients
who participated for up to approximately 5 years of treat-
ment (data cutoff: 27 June 2022) [25]. LIBERTY AD PED-
OLE (NCT02612454) included pediatric patients who
had participated in a prior dupilumab study for AD. The

resent analyses included two cohorts who participated
i up to approximately 1 year: adolescents (aged 12—17
years) who had previously participated in R668-AD-1607
(NCTO03050151), R668-AD-1412 (NCT02407756), or
LIBERTY AD ADOL (NCT03054428) [23] (PED-OLE
data cutoff: 15 December 2018); and children (aged 6-11
years) who had previously participated in LIBERTY AD
PEDS (NCT03345914) (PED-OLE data cutoff: 1 July
2020) [24].

All trials were conducted in accordance with the Dec-
laration of Helsinki, the International Conference on Har-
monisation Good Clinical Practice guideline, and applica-
ble regulatory requirements. Independent data and safety
monitoring committees conducted blinded monitoring of
patient safety data. The local institutional review boards
or ethics committees at each study center oversaw trial
conduct and documentation. For each trial, all patients or
their parents/guardians provided written informed consent
before participating in the trial. Written informed consent
was obtained from all patients and the patients’ parents/
guardians prior to commencement of any study treatment.

2.2 Analysis Datasets
Patients who received > 1 dose of dupilumab or pla-
cebo, either as monotherapy or with concomitant

TCS, were included. Data from the 16-week mono-
therapy RCTs in adults (aged > 18 years; LIBERTY
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2 |INLU1UZZ///0Y]) ana adolescents were pooled 1nto
dupilumab 200/300 mg every 2 weeks (q2w), dupilumab
300 mg once weekly (qw), and placebo cohorts (Fig. 1 of
the ESM). The adult 52-week RCT + TCS (LIBERTY AD
CHRONOS; NCT02260986) is reported separately (Fig. 1
of the ESM). Data from two 16-week RCTs + TCS in chil-
dren and infants (LIBERTY AD PEDS [NCT03345914],
aged 6-11 years; and LIBERTY AD PRESCHOOL Part
B [NCTO03346434], aged 0.5-5 years) were pooled into
dupilumab (200/300 mg every 4 weeks [q4w] or 200 mg
q2w) + TCS and placebo + TCS cohorts (Fig. 1 of the
ESM). Exposure-adjusted incidence rates (EAIRs) were
calculated as the number of patients per 100 patient-years
(nP/100PY) in adult OLE and for each of the cohorts (ado-
lescents and children) in PED-OLE.

2.3 Adverse Event Collection and Coding

Treatment-emergent adverse events (TEAEs) and treatment-
emergent serious adverse events (TE-SAEs) were coded
using the Medical Dictionary for Regulatory Activities
(MedDRA). TE-SAEs were defined as any untoward medi-
cal occurrence that was fatal or life-threatening, required
hospitalization or prolonged existing hospitalization,
caused persistent or significant disability/incapacity, was a
congenital anomaly/birth defect, or was deemed an impor-
tant medical event by the investigator [29]. Severity was
investigator-assessed as mild, moderate, or severe. TEAEs
were graded as severe by investigators if they produced sig-
nificant impairment of functioning or incapacitation and
were a definite hazard to the patient’s health; treatment for
symptoms may have been given and/or the patient may have
been hospitalized.

Prespecified clusters of MedDRA Preferred Terms (PTs)
used in this analysis (conjunctivitis cluster, keratitis cluster,
.minthic infections MedDRA High Level Group Term
[HLGT], anaphylactic reactions cluster, and upper respira-
tory tract infections cluster) are summarized in Table 1 of
the ESM.

2.4 Statistical Analysis

All analyses were performed using the safety dataset from
each study, which included all patients receiving > 1 dose
of study drug, as treated. All values were reported using
descriptive statistics, and analyses were performed using
SAS® version 9.4 or higher. Events were reported either as
the number and percent of patients reporting > 1 event or as
the nP with > 1 event per 100 PY to account for differences
in exposure between trials.

Risk of Bias / RCT-Reviewer on 2026-07-21.
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3.1 Patient Exposure and Demographics

This analysis includes 3882 dupilumab-treated patients
(including patients enrolled in the OLEs who had been
previously treated with placebo in the parent RCT), with
an overall total exposure of > 7000 patient-years. Base-
line characteristics and demographics were balanced
across study treatment groups and the pooled analysis
cohorts (Tables 1 and 2; Table 2 of the ESM). The longest
recorded exposure was 1938 days, which was achieved by
one patient in the adult OLE.

3.2 Overall Safety Profile

The proportions of patients with > 1 TEAE were similar
or lower in dupilumab-treated patients than in patients
receiving placebo (Table 3). In the 16-week RCTs,
67.5% (dupilumab 300 mg qw), 69.5% (dupilumab
200/300 mg q2w), and 68.9% (placebo) of adults/ado-
lescents experienced > 1 TEAE; among children/infants,
64.0% (dupilumab + TCS) and 73.7% (placebo + TCS)
experienced > 1 TEAE. In the 52-week RCT in adults
(CHRONOS), 83.5% (dupilumab 300 mg qw + TCS),
88.2% (dupilumab 300 mg q2w + TCS), and 85.1% (pla-
cebo + TCS) of patients experienced > 1 TEAE (Table 3).
In the adult OLE, 166.0 nP/100PY experienced > 1 TEAE

.ing up to 5 years of treatment, which was numerically

lower than EAIRs observed in the 52-week RCT (325.1,
322.4, and 378.5 nP/100PY for placebo + TCS, dupilumab
300 mg qw + TCS, and dupilumab 300 mg q2w + TCS
groups, respectively; Table 4), suggesting that longer
exposure to dupilumab does not increase the incidence of
TEAE:s. In the PED-OLE, the overall incidence of TEAEs
was similar to those reported in the respective parent stud-
ie Tables 3 and 4 of the ESM).

In the 52-week RCT, TEAEs leading to treat-
ment discontinuation were more frequent in the placebo
(7.. v(R s dupilumab groups (qw, 2.9%; q2w, 1.8%;
E, the EAIR of TEAE:s that led to

300 mg + TCS groups, respectively; Table 4). In the PED-
OLE, the EAIRs of TEAESs leading to treatment discontinua-
tion were 0.7 and 0.7 nP/100PY in children and adolescents,
respectively (Tables 3 and 4 of the ESM).

In all six RCTs, TE-SAEs occurred in a higher proportion
of patients receiving placebo than dupilumab, including
4.6% of adults/adolescents receiving placebo vs 2.0-2.2%
dupilumab-treated adults/adolescents and 0.8% of infants/
children treated with dupilumab + TCS vs 3.0% of those
in the placebo + TCS arm (Table 3). In the 16-week RCTs,
no TE-SAEs were reported in > 2 dupilumab-treated
patients. TE-SAEs occurring in > 2 patients receiving pla-
cebo were reported only in the adult/adolescent 16-week

.4-0.7%; Table 5 of the ESM). In the 52-week RCT,

than dupilumab + TCS (3.2-3.6%), and no TE-SAE PTs in
the dupilumab arm were reported in > 1 patient (Table 3;
Table 5 of the ESM).

In the adult OLE, EAIRs of TE-SAEs at 5 years were sim-
ilar to those in the 52-week RCT (Table 4). In the PED-OLE,
EAIRs of TE-SAEs were 3.7 and 1.7 nP/100PY in children
and adolescents, respectively (Table 4 of the ESM). In both
the adult OLE and the PED-OLE, there was no discernable
pattern to the TE-SAE PTs (data not shown).

One patient in OLE who had received placebo in the par-
ent studies had a TE-SAE of serum sickness after two doses
of dupilumab 300 mg qw, which was considered related
(Table 4). Symptoms included joint pain, fever, tachycar-
dia, headache, hives, and weakness; signs included sinus
tachycardia, rash, trace edema in the lower extremities, and
swelling of the joints of the fingers, hands, and wrists. This
patient had high titers of anti-dupilumab antibodies and dis-
continued dupilumab after this event.

No anaphylactic reactions (narrow Standardized Med-
DRA Query [SMQ]) were reported in the RCTs (Table 3).
Seven cases (0.1 nP/100PY) of anaphylactic reactions were
reported in the adult OLE, seven cases were reported in
children, and none were reported in adolescents (Table 4;
Tables 3 and 4 of the ESM). None of the cases of anaphylac-
tic reaction in the adult or pediatric OLEs were considered
related to dupilumab; most were considered related to food
allergies.

Two cases of cutaneous T-cell lymphoma (CTCL) were
reported throughout all studies: one patient receiving pla-
cebo + TCS during the adult 52-week RCT and one patient
receiving dupilumab 300 mg qw in the adult OLE, which
were considered unrelated to study drug (Tables 3 and 4;

AD SOLO 2 (an event of suicide 8 days after the most recent
dose of study drug), one patient receiving dupilumab 300
mg qw + TCS in the 52-week RCT (motor vehicle acci-
dent), and three patients receiving dupilumab 300 mg qw
in the adult OLE (one due to natural causes and two due to
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Boll

Adults (SOLO 1 and 2) and adolescents (ADOL; Adults (CHRONOS), 52-week RCT
12 years and over), 16-week RCTs

Placebo + Dupilumab Dupilumab Placebo + Dupilumab
TCS (n= 300 mg qw + 300mgq2w+ TCS (n= 200/300 g4w +
315) TCS (n=315) TCS (n=110) 198) TCS or 200 mg
q2w + TCS (n =
261)
Age, years, 34.6 (15.6) 38.2 (14.5) 34.8 (15.8) 36.6 (13.0) 36.9 (13.7) 39.4 (14.0) 6.6 (2.7) 7.3 (2.8)
mean (SD)
Age group, n
(%)
6 months—11 n/a n/a n/a n/a n/a n/a 198 (100) 261 (100)
years
12-17 years 85 (15.7) n/a 82 (15.0) n/a n/a n/a n/a n/a
18-59 years 424 (78.4) 417 (91.6) 425 (77.7) 297 (94.3) 290 (92.1) 99 (90.0) n/a n/a
> 60 years 32(5.9) 38 (8.4) 40 (7.3) 18 (5.7) 25(7.9) 11 (10.0) n/a n/a
Duration of AD, 26.2 (14.6) 27.7 (15.4) 25.5(15.1) 27.5 (14.3) 27.8 (14.5) 30.2 (15.4) 5.7 (2.6) 6.2 (2.9)
years, mean
(SD)
Sex, male, n (%) 302 (55.8) 275 (60.4) 316 (57.8) 193 (61.3) 190 (60.3) 63 (57.3) 114 (57.6) 132 (50.6)
Race, n (%)
White 349 (64.5) 312 (68.6) 379 (69.3) 208 (66.0) 205 (65.1) 77 (70.0) 127 (64.1) 189 (72.4)
Black or 49 (9.1) 34(7.5) 32(5.9) 19 (6.0) 13 4.1) 2(1.8) 38 (19.2) 41 (15.7)
African
American
Asian 118 (21.8) 95 (20.9) 111 (20.3) 83 (26.3) 89 (28.3) 29 (26.4) 17 (8.6) 15 (5.7)
Other/not 25 (4.6) 14 (3.1) 25 (4.6) 5(1.6) 8(2.5) 2(1.8) 16 (8.1) 16 (6.1)
reported
Weight, kg, 74.3 (19.3) 77.5 (18.9) 75.3 (19.8) 75.0 (18.6) 74.5 (17.7) 73.0 (17.5) 25.6 (11.3) 28.6 (12.0)
mean (SD)
EASI (range 34.4 (14.3) 32.6 (13.3) 32.6 (13.5) 32.6 (12.9) 32.1 (12.7) 33.5(13.4) 36.7 (12.3) 36.5 (12.7)
0-72), mean
(SD)
IGA (range
0-4), n (%)
2 0 0 0 0 1(0.3) 0 0 0
3 270 (49.9) 239 (52.5) 280 (51.2) 168 (53.3) 168 (53.3) 56 (50.9) 17 (8.6) 21 (8.0)
4 271 (50.1) 216 (47.5) 267 (48.8) 147 (46.7) 146 (46.3) 54 (49.1) 181 (91.4) 240 (92.0)
SCORAD score  69.1 (14.2) 67.6 (13.3) 67.5(13.8) 66.0 (13.5) 65.9 (13.6) 69.0 (15.2) 729 (11.7) 73.7 (12.1)
(range 0-103),
mean (SD)
Peak weekly 7.5 (1.8) 7.3(1.9) 74 (1.7) 7.3 (1.8) 7.1(1.9) 7.5(.7) 7.7 (1.5) 7.7(1.4)
Pruritus NRS
(range 0-10),
mean (SD)
POEM (range 20.7 (5.8) 20.6 (5.9) 20.4 (5.8) 20.0 (6.0) 20.1 (6.1) 20.4 (5.6) 21.8(5.1) 21.6 (5.3)
0-28), mean
(SD)
DLQI/CDLQI 14.8 (7.4) 15.1(7.5) 14.4 (7.1) 14.7 (7.4) 14.4 (7.2) 14.7 (7.3) 15.5(7.2) 15.6 (7.1)
(range 0-30),
mean (SD)

AD atopic dermatitis, CDLQI Children’s Dermatology Life Quality Index, DLQI Dermatology Life Quality Index, EASI Eczema Area and
Severity Index, /GA Investigator’s Global Assessment, n/a not applicable, NRS Numeric Rating Scale, POEM Patient-Oriented Eczema Meas-
ure, g2w every 2 weeks, g4w every 4 weeks, gw once weekly, RCT randomized clinical trial, SCORAD SCORing Atopic Dermatitis, SD standard
deviation, TCS topical corticosteroids
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Total patient-years Median duration Longest
(days) exposure
(days)®
RCTs
Adults (SOLO 1 and 2) and adolescents (ADOL; 12 to < 18 years), 16-week RCTs
Placebo (n = 541) 150.5 112 146
Dupilumab 300 mg qw (n = 455) 132.5 112 126
Dupilumab 200/300 mg q2w (n = 547) 162.5 112 154
Adults (CHRONOS), 52-week RCT
Placebo + TCS (n = 315) 260.3 364 370
Dupilumab 300 mg qw + TCS (n = 315) 290.1 364 371
Dupilumab 300 mg q2w + TCS (n = 110) 98.9 364 378
Infants and children (PEDS, PRESCHOOL; 6 months to 11 years), 16-week
RCTs
Placebo + TCS (n = 198) 59.3 112 126
Dupilumab 200/300 g4w + TCS or 200 mg q2w + TCS (n = 261) 79.8 112 134
Total dupilumab exposure 764.0 112 378
OLEs
Adult OLE (up to 5 years) (n = 2677)
Total dupilumab exposure 5389.1 651 1938
PED-OLE (up to 1 year)
Aged 6-11 years® (n = 321) 393.9 448 743
Aged 12-17 years® (n = 294) 2954 308 1078
Total dupilumab exposure 689.3 366 1078

#For the RCTs, the longest exposure includes patients who may have had early or late visits (but still within the protocol study window) during
the study treatment period. For the adult OLE, the longest exposure includes patients who received dupilumab in the parent trial, and/or may
have had early or late visits during the study treatment period, and/or enrolled earlier than 4 years prior to the analysis cutoff date of 19 March
2021. For the patien ed 1217 years enrolled in PED-OLE, the longest exposure includes patients who received dupilumab in the parent trial,
and/or may have ha ly or late visits during the study treatment period, and/or enrolled earlier than 1 year prior to the analysis cutoff date of
15 December 2018. For the patients aged 611 years enrolled in PED-OLE, the longest exposure includes patients who received dupilumab in
the parent trial, and/or may have had early or late visits during the study treatment period, and/or enrolled earlier than 1 year prior to the analysis

cutoff date of 1 July 2020
YParent study was PEDS

“Parent studies were R668-AD-1412 (NCT02407756), R668-AD-1607 (NCT03050151), and ADOL. Five patients with solely weight-based dos-

ing regimens in R668-AD-1412 were excluded from this analysis

OLE open-label extension, g2w every 2 weeks, g4w every 4 weeks, gw once weekly, RCT randomized clinical trial, T7CS topical corticosteroids

Material: Patient Narratives of the ESM).
3.4 Common Adverse Events

TEAEs occurring in > 5% of patients in any patient group
are presented in Table 3. After 16 or 52 weeks of treatment,
injection site reactions (MedDRA High Level Term [HLT])
and conjunctivitis (clustered PTs, see below) occurred more
frequently in all dupilumab versus placebo recipients. Naso-
pharyngitis was also reported slightly more frequently at 16
weeks in dupilumab-treated patients (8.2-9.9%) vs patients
receiving placebo (7.6-7.9%), but overall rates of upper
respiratory tract infections (cluster term) were comparable

in infants/children.

the ESM).

Worsening of AD was the most common TEAE in the pla-
cebo group and was more frequent than in the corresponding
dupilumab groups in the 16-week RCTs (adolescents/adults:
31.2% placebo vs 13.0-14.1% dupilumab; infants/children:
21.2% placebo vs 8.0% dupilumab) and the 52-week RCT
(adults: 46.7% placebo + TCS vs 17.5-20.0% dupilumab
+ TCS; Table 3). Adjudicated non-herpetic skin infections
were also more frequent in patients receiving placebo vs

A\ Adis

é Risk of Bias / RCT-Reviewer on 2026-07-21.



Text Highlight R  Random Sequence Generation I Allocation Concealment

I Blinding of Participants . Blinding of Outcome Assessment

Selective Reporting

Incomplete Outcome Data

Note: For optimal accuracy, use this together with the separately extracted evidence PDFs. Highlighting may not work in some PDFs due to differences in text formatting.

n (%) Adults (SOLO 1 and 2) and adolescents Adults (CHRONOS), 52-week RCT en (PEDS,
(ADOL; aged > 12 years) pooled, 16-week
RCTs

Placebo + Dupilumab Dupilumab Placebo + Dupilumab
TCS (n = 300 mg qw 300mgq2w  TCS (n = 200/300 gq4w +

315) +TCS (n= +TCS (n= 198) TCS or 200 mg
315) 110) q2w + TCS (n
=261)
Overall summary
TEAE 373 (68.9) 307 (67.5) 380 (69.5) 268 (85.1) 263 (83.5) 97 (88.2) 146 (73.7) 167 (64.0)
Serious 25 (4.6) 10 (2.2) 11 (2.0) 16 (5.1) 10(3.2) 4(3.6) 6 (3.0) 2(0.8)
TEAE
TEAE 8 (1.5) 7(1.5) 6 (1.1) 25 (7.9) 9(2.9) 2(1.8) 3(1.5) 2(0.8)
leading to
discontinu-
ation
Severe 37 (6.8) 20 (4.4) 20 (3.7) 28 (8.9) 17(5.4) 9(8.2) 17 (8.6) 3(1.1)
TEAE
TEAE 0 1(0.2)° 0 0 1(0.3)° 0 0 0
leading to
death
Most frequent TEAEs by PT (> 5% of patients in any group)
Atopic der- 169 (31.2) 59 (13.0) 77 (14.1) 147 (46.7)  55(17.5) 22 (20.0) 42 (21.2) 21 (8.0)
matitis
Injection-site 29 (5.4) 72 (15.8) 51(9.3) 25(7.9) 61 (19.4) 16 (14.5) 0 0
reaction
Nasopharyn- 43 (7.9) 45(9.9) 45 (8.2) 62 (19.7) 62 (19.7) 25 (22.7) 15 (7.6) 24 (9.2)
gitis
Headache 34 (6.3) 33(7.3) 49 (9.0) 19 (6.0) 25(7.9) 5(4.5) 11 (5.6) 13 (5.0)
Upper 25 (4.6) 20 (4.4) 23 (4.2) 32 (10.2) 43 (13.7) 11 (10.0) 18 (9.1) 23 (8.8)
respiratory
tract infec-
tion
Influenza 6 (1.1) 3(0.7) 6 (1.1) 16 (5.1) 9(2.9) 4(3.6) 4(2.0) 1(0.4)
Sinusitis 7(1.3) 1(0.2) 2(0.4) 929 18 (5.7) 2(1.8) 0 1(0.4)
Conjunctivi- 7 (1.3) 10 (2.2) 17 (3.1) 15 (4.8) 47 (14.9) 12 (10.9) 1(0.5) 5(1.9)
tis allergic
Asthma 8 (1.5) 1(0.2) 9 (1.6) 19 (6.0) 2 (0.6) 5(4.5) 17 (8.6) 5(1.9)
Impetigo 11 (2.0) 2(0.4) 5(0.9) 10 (3.2) 4(1.3) 1(0.9) 11 (5.6) 5(1.9)
Vomiting 3(0.6) 0 5(0.9) 6(1.9) 4(1.3) 327 10(5.1) 10 (3.8)
Pyrexia 8 (1.5) 5(1.1) 7(1.3) 7(2.2) 7(2.2) 4(3.6) 11 (5.6) 6(2.3)
Cough 7(1.3) 4(0.9) 7(1.3) 8(2.5) 10(3.2) 327 14 (7.1) 6(2.3)
(R :.iAEs of interest
Infec- 176 (32.5) 142 (31.2) 179 (32.7) 182 (57.8) 167 (53.0) 64 (58.2) 101 (51.0) 108 (41.4)
Serious or 11 (2.0) 3(0.7) 4(0.7) 6(1.9) 1(0.3) 1(0.9) 8 (4.0) 2(0.8)
severe
infections
Adjudi- 58 (10.7) 25(5.5) 30 (5.5) 32 (10.2) 12 (3.8) 6(5.5) 35(17.7) 22 (8.4)
cated
non-her-
petic skin
infections
A\ Adis
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n (%) Adults (SOLO 1 and 2) and adolescents Adults (CHRONOS), 52-week RCT Infants and children (PEDS,
(ADOL; aged > 12 years) pooled, 16-week PRESCHOOL; aged 6 months
RCTs to 11 years) pooled, 16-week
RCTs
Placebo (n = Dupilumab Dupilumab Placebo + Dupilumab Dupilumab Placebo + Dupilumab
541) 300 mg qw (n 200/300mg  TCS (n= 300 mg qw 300mgg2w  TCS (n= 200/300 q4w +
=455) q2w (n =547) 315) +TCS (n= +TCS (n= 198) TCS or 200 mg
315) 110) q2w + TCS (n
=261)
Molluscum 2 (0.4) 3(0.7) 1(0.2) 1(0.3) 5(1.6) 1(0.9) 3(1.5) 8(3.1)
contagio-
sum
Herpes 20 (3.7) 21 (4.6) 26 (4.8) 25(7.9) 22 (7.0) 8(7.3) 10(5.1) 8(3.1)
viral
infections
(HLT)
Eczema 4 (0.7) 1(0.2) 3(0.5) 6(1.9) 0 1(0.9) 1(0.5) 1(0.4)
herpeti-
cum (PT)
Herpes 2(0.4) 0 1(0.2) 5(1.6) 1(0.3) 1(0.9) 0 1(0.4)
zoster
(PT)
Helminthic 0 0 0 0 0 0 1(0.5) 1(0.4)
infections
(HLGT)®
Upper 78 (14.4) 68 (14.9) 80 (14.6) 108 (34.3) 118 (37.5) 39 (35.5) 44 (22.2) 51 (19.5)
respira-
tory tract
infection
cluster?
Injection-site 36 (6.7) 76 (16.7) 64 (11.7) 25(7.9) 63 (20.0) 18 (16.4) 9 (4.5) 22 (8.4)
reactions
(HLT)
Ocular
TEAEs®
Conjunc- 14 (2.6) 33(7.3) 53(9.7) 25(7.9) 63 (20.0) 15 (13.6) 5(2.5) 17 (6.5)
tivitis
cluster’
Keratitis 0 4(0.9) 0 4(1.3) 6(1.9) 4(3.6) 0 1(0.4)
cluster®
Blepharitis 1 (0.2) 4(0.9) 2(0.4) 3(1.0) 11 (3.5) 6(5.5) 2 (1.0) 2(0.8)
(PT)
Eye pruri- 1(0.2) 2(0.4) 3(0.5 4(1.3) 14 (4.4) 4(3.6) 1(0.5) 2 (0.8)
tus (PT)
Dry eye 0 4(0.9) 1(0.2) 4(1.3) 6(1.9) 327 1(0.5) 1(0.4)
(PT)
Ectropion 1 (0.2) 0 0 0 2(0.6) 1(0.9) 0 0
(PT)
Entropion 0 0 0 0 0 0 0 0
PT)
hralgia 9.7 3(0.7) 13 (2.4) 15 (4.8) 10(3.2) 5(4.5) 0 1(0.4)
(PT)
Anaphylactic 0 0 0 0 0 0 0 0
reaction
(narrow
SMQ)"
A\ Adis
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n (%) Adults (SOLO 1 and 2) and adolescents Adults (CHRONOS), 52-week RCT -“.ren PEDS,
(ADOL; aged > 12 years) pooled, 16-week
RCTs

Placebo + Dupilumab Dupilumab Placebo + Dupilumab
TCS (n = 300 mg qw 300mgg2w  TCS (n= 200/300 q4w +

315) +TCS (n= + TCS (n= 198) TCS or 200 mg
315) 110) q2w + TCS (n

Anaphylactic 0 0 0 0 0 0 0 0

reaction

(related)'
Serum sick- 0 0 0 0 0 0 0 0

ness/serum

sickness-

like reac-

tion (PT)
CTCL 0 0 0 1(0.3) 0 0 0 0

The following MedDRA versions were used for each study: 18.0 (SOLO 1 and 2, CHRONOS); 20.1 (ADOL); 22.0 (PEDS); and 23.1 (PRE-
SCHOOL)

CTCL cutaneous T-cell lymphoma, HLGT MedDRA High Level Group Term, HLT MedDRA High Level Term, MedDRA Medical Dictionary
for Regulatory Activities, NEC not elsewhere classified, PT MedDRA Preferred Term, g2w every 2 weeks, g4w every 4 weeks, gw once weekly,
RCT randomized clinical trial, SMQ Standardized MedDRA Query, SOC MedDRA System Organ Class, TCS topical corticosteroids, TEAE
treatment-emergent adverse event

#Death was due to suicide 8 days after the most recent dose of dupilumab 300 mg qw. The event occurred on study day 93 and the most recent
prior dose was on study day 85; at that time, the patient had received 13 doses. This event was deemed by the investigator to be unrelated to
study drug (Supplementary Material: Patient Narratives of the ESM)

"Death was due to a motor vehicle accident and was deemed by the investigator to be unrelated to study drug (Supplementary Material: Patient
Narratives of the ESM)

“Includes all PTs under four MedDRA HLTs: cestode infections; helminthic infections NEC; nematode infections; and trematode infections

dUpper respiratory tract infection cluster includes the MedDRA PTs: upper respiratory tract infection; nasopharyngitis; pharyngitis streptococ-
cal; viral upper respiratory tract infection; rhinitis; and sinusitis

®Ocular TEAE:s include selected clusters and PTs of interest

fConjunctivitis cluster includes all MedDRA PTs that include the term “conjunctivitis,” including conjunctivitis, allergic conjunctivitis, bacterial
conjunctivitis, viral conjunctivitis, giant papillary conjunctivitis, adenoviral conjunctivitis, chlamydial conjunctivitis, non-infective conjunctivi-
.J al keratoconjunctivitis, and atopic keratoconjunctivitis

EKeratitis cluster includes all MedDRA PTs that include the term “keratitis,” including keratitis, ulcerative keratitis, allergic Keratitis, viral kera-

toid reaction; anaphylactoid shock; circulatory collapse; dialysis membrane reaction;
toms; and type 1 hypersensitivity

i Assessed as causally related to treatment by investigator

R [A]
dupilumab in the RCTs (Table 3).(In addition, asthma as infants/childreun placebo + TCS groups (51.0%) than
a TEAE was more common in infants/children receiving dupilumab + TCS groups (41.4%), while the propor-
lacebo versus dupilumab (8.6% placebo + TCS vs 1.9% s in adolescents/adults were similar across treatment

ilumab + ’FJS), whereas the incidence of asthma TEAEs The EAIR of infections and infesta-

107.0 nP/100PY; dupilumab qw + TCS: 93.7 nP/100PY;
3.5 Infections and Skin Infections dupilumab q2w + TCS: 102.8 nP/100PY; Table 4). In the

PED-OLE, the EAIR of infections and infestations was
The EroBortion of patients in the RCTs with a TEAE in  similar in the child and adolescent cohorts (75.5 and 83.4
the MedDRA System 6_r%an Class (SO_C) category “Infec- nP/ 100PY, respectively; Table 4 of the ESM). Serious and
tions and Infestations” was numerically greater among  severe infections were infrequent in all age groups in the

A\ Adis
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Exposure adjusted event rates, nP/100PY CHRONOS, 52-week RCT

Overall summary

325.1 3224 378.5
5.8 34 4.0
8.3 2.6 2.5
10.3 59 9.2
TEAE leading to death 0.05° 0 0.3° 0
Other TEAEs of interest
Infections and infestations (SOC) 70.7 107.0 93.7 102.8
Serious or severe infections 1.4 2.1 0.3 1.0
Adjudicated non-herpetic skin infections 4.6 12.0 4.1 6.1
Molluscum contagiosum 0 0.4 1.7 1.0
Herpes viral infections (HLT) 6.6 9.2 7.7 8.2
Eczema herpeticum (PT) 0.2 2.1 0 1.0
Herpes zoster (PT) 1.0 1.8 0.3 1.0
Helminthic infections (HLGT)? 0.02 0 0 0
Upper respiratory tract infection cluster® 334 48.5 54.3 50.7
Injection-site reactions (HLT) 4.9 9.4 25.5 20.1
Ocular TEAEs
Conjunctivitis cluster® 11.4 9.2 24.3 16.1
Keratitis cluster" 1.0 1.4 2.0 4.0
Blepharitis (PT) 1.6 1.1 3.8 6.1
Eye pruritus (PT) 0.6 14 4.9 4.0
Dry eye (PT) 1.3 14 2.0 3.0
Ectropion 0.2 0 0.7 1.0
.ntropion 0.04 0 0 0
Arthralgia (PT) 1.6 54 34 5.0
0.1 0 0 0
0.02 0 0 0
Serum sickness/serum sickness-like reaction (PT) 0.02 0 0 0
CTCL 0.02 0.4 0 0

MedDRA version 18.0 was used for the adult OLE and CHRONOS studies
utaneous T-cell lymphoma, HLGT MedDRA High Level Group Term, HLT MedDRA High Level Term, MedDRA Medical Dictionar

mg qw regimen

Three patients died in OLE over the 5-year period included in this analysis. One death was due to natural causes in an 88-year-old female, one
was due to unknown causes in a 58-year-old female approximately 5 months after the final dose of study drug, and one was due to unknown
causes in a 42-year-old male (Supplementary Material: Patient Narratives of the ESM)

“One patient died in CHRONOS. This death was due to a motor vehicle accident and was deemed by the investigator to be unrelated to study
drug (Supplementary Material: Patient Narratives of the ESM)

9The helminthic infections HLGT includes all MedDRA PTs under four MedDRA HLTs: cestode infections; helminthic infections NEC; nema-
tode infections; and trematode infections

e

The upper respiratory tract infection cluster includes the MedDRA PTs: upper respiratory tract infection; nasopharyngitis; pharyngitis strepto-
.iviral upper respiratory tract infection; rhinitis; and sinusitis

A\ Adis
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t1s, vernal keratoconjunctivitis, and atopic Keratoconjunctivitis

.ratitis cluster includes all MedDRA PTs that include the term “keratitis,” including keratitis, ulcerative keratitis, allergic keratitis, viral kera-
titis, punctate keratitis, bacterial keratitis and acanthamoeba keratitis

! Anaphylactic reaction narrow SMQ includes the PTs: anaphylactic reaction; anaphylactic shock; anaphylactic transfusion reaction; anaphylac-
toid reaction; anaphylactoid shock; circulatory collapse; dialysis membrane reaction; Kounis syndrome; procedural shock; shock; shock symp-

toms; and type 1 hypersensitivity

JAssessed as causally related to treatment by investigator

RCTs and OLEs (Tables 3 and 4; Tables 3 and 4 of the
ESM). EAIRSs of serious/severe infections were similar in
the adult OLE and the 52-week RCT (Table 4).

Adjudicated non-herpetic skin infections occurred in
a higher proportion of patients receiving placebo than
dupilumab in all age groups (Table 3). EAIRs of adjudi-
cated non-herpetic skin infections were similar in the adult
OLE and in dupilumab-treated patients in the 52-week
RCT (4.6 and 4.1-6.1 nP/100PY, respectively; Table 4),
while EAIRs in the PED-OLE for the child and adolescent
cohorts were 10.9 and 8.5 nP/100PY, respectively (Table 4
of the ESM).

In the 16-week RCTs, the incidence of herpes viral infec-
tions (MedDRA HLT) was slightly lower in infants/children
in dupilumab versus placebo groups, but rates in adoles-

.1..ts were slightly higher in dupilumab versus pla-

tions at 5 years was lower than in dupilumab-treated patients
in the 52-week RCT (6.6 vs 7.7-8.2 nP/100PY; Table 4).
The MedDRA PTs eczema herpeticum and herpes zoster
each occurred in < 1% of patients in the 16-week RCTs
and were less frequent in dupilumab-treated patient R an
patients receiving placebo across all ages (Table 3). In the

k RCT, these infections were more frequent in the

In the adult OLE and PED-OLE, eczema herpeticum rates
were low and similar to the respective age groups in the
comparable RCTs, while herpes zoster EAIRs were higher

who developed eczema herpeticum, these events resolved
during treatment and did not lead to treatment discontinua-
tion or hospitalization.

Helminthic infections were infrequent overall and were
more frequent in children than adults; no events were severe
or serious (Table 3). Among infants and children, one case
of ascariasis in the dupilumab group and one case of enter-
obiasis (pinworm) in the placebo group were reported in
the infant/child 16-week RCTs; none were reported in the
adult RCTs (Table 3). In PED-OLE, EAIRs of helmin-
thic infections were 1.7 and 0.3 nP/100PY in children and

A\ Adis

adolescents, respectively (Table 4 of the ESM). In the adult
OLE, one case (ascariasis: 0.02 nP/100PY) was reported
(Table 4).

3.6 Ocular TEAEs

In the 16- and 52-week RCTs, events in the conjunctivitis
cluster (i.e., the cluster of MedDRA PTs with the word “con-
junctivitis” in the term; Table 1 of the ESM) occurred at a
higher rate with dupilumab treatment than placebo in all age
.ups (Tables 3 and 4; Table 8 of the ESM; Fig. 1). Most
cases of conjunctivitis were mild or moderate in severity
and resolved or were resolving by the end of the treatment
period. In the RCTs, no severe conjunctivitis was reported
in dupilumab-treated infants/children; among adolescents/
adults, severe conjunctivitis was reported in < 0.6% of

an adult in the 300-mg qw group in SOLO 1 and one case
of bacterial conjunctivitis in a child in the dupilumab q2w
+ TCS group in PEDS.

The EAIRSs for the conjunctivitis cluster in the adult OLE
were numerically lower than those in the 52-week RCT
(Table 4). In the adult OLE, most conjunctivitis cases were
mild or moderate, did not lead to discontinuation, and were
resolved or resolving by the end of treatment; 27 of 541
(5.40%) cases were severe. In PED-OLE, EAIRs for con-
ctivitis cluster events were 13.1 and 10.7 nP/100PY in
children and adolescents, respectively (Table 4 of the M

junctivitis and one child (0.3%) with the PT conjunctivitis
bacterial.

Keratitis cluster events (defined in Table 1 of the ESM)
were infrequent, occurring in < 1% of dupilumab-treated
patients in the 16-week trials and in < 3.6% of dupilumab-
treated patients in the 52-week RCT (Tables 3 and 4). Most
cases were nonserious, mild or moderate, and resolved or
were resolving by the end of treatment (Table 8 of the ESM;
Fig. 1). EAIRs in the adult OLE were lower than those in the
..:k RCT (Table 4). One case (0.3%) in a dupilumab +

é Risk of Bias / RCT-Reviewer on 2026-07-21.
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Fig. 1 Conjunctivitis and keratitis cluster event severity in 16-week
and 52-week RCTs. The following MedDRA versions were used for
each study: 18.0 (SOLO 1 and 2, CHRONOS); 20.1 (ADOL); 22.0
(PEDS); and 23.1 (PRESCHOOL). MedDRA Medical Dictionary for

R
B6 ) itis in the RCTs and two in the adult OLE were TE-

patient in SOLO/ADOL, two patients in CHRONOS, and
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incidence in adults and adolescents in the 16- and 52-week

patients did not have prior history of arthralgia/arthritis.

eight Batients in the adult OLE at data cutoff for this analysis
(Table 8 of the ESM, data not shown).

Other ocular TEAEsS, such as blepharitis, eye pruritus,

R /.e, and ectropion, were uncommon in the infant/

ldren, adult/adolescent RCTs, and PED-OLE; inci-

52-week adult RCT, these TEAEs occurred more frequently
with dupilumab + TCS treatment compared with placebo
(Table 3). Incidence of these ocular TEAEs was lower in the
adult OLE than in the adult 52-week RCT (Table 4).

3.7 Arthralgia
Arthralgia (MedDRA PT) was infrequent across all trials

.bles 3 and 4; Tables 3 and 4 of the ESM). All cases were
mild or moderate in severity, most resolved or were resolving

3.8 Laboratory Assessments

No clinically meaningful differences were observed between
the placebo and dupilumab groups in hematology, serum
chemistry, or urinary analysis parameters, with the exception
of lactate dehydrogenase (LDH), a marker of tissue damage,
and alkaline phosphatase (ALP), a marker of bone minerali-
zation. A greater decrease from baseline in mean values of
LDH was observed in the dupilumab groups than in the pla-
cebo groups during the treatment period in all analysis popu-
lations, with a shift from above-normal baseline mean values
to normal post-baseline mean values (Fig. 2 of the ESM). In
infants/children in the RCTs, ALP increased slightly from
baseline to week 16 in dupilumab-treated patients compared
with placebo (Fig. 3 of the ESM).

In the adolescent/adult monotherapy RCTs, dupilumab
associated with mild, transient increases in eosinophil

by the end of the treatment period, and none led to treatment

receiving placebo + TCS and one dupilumab + TCS-treated
patient (0.4%) experienced arthralgia (which was mild and
resolved by the end of the treatment period). Arthralgia

counts from baseline, which declined to near baseline lev-
52-week RCT, with a slight transient increase at week 8

that declined to baseline levels by week 12 [30, 31]. In the
children/infants RCTs, eosinophil counts increased from

A\ Adis
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Fig.2 Eosinophil counts from baseline to week 16 or 52 in dupilumab RCTs. g2w every 2 weeks, g4w every 4 weeks, gw once weekly, RCT ran-

domized placebo-controlled clinical trial, TCS topical corticosteroids

baseline and remained elevated at week 16 in the dupilumab
group (Fig. 2) [32]. The magnitude of the increase was
, and the median values remained within the nor-
1 range. No abnormalities in eosinophil counts were

decreased slightly with dupilumab treatment but remained
within normal ranges in all age groups (Figs. 4 and 5 of the
ESM). These changes were not associated with clinically
symptomatic events or treatment discontinuation.

4 Discussion

This comprehensive safety analysis reports data from > 7000
patient-years of dupilumab use from infants, children, ado-
lescents, and adults with uncontrolled moderate-to-severe
AD who participated in phase 3 RCTs and OLEs in the
dupilumab AD clinical trial program. Across multiple clini-
cal trials, dupilumab with or without TCS demonstrated a
short- and long-term safety profile across all age groups con-
sistent with the known safety profile of dupilumab [16-20,
23, 24, 27, 33, 34].

A\ Adis

Overall, 16-week dupilumab monotherapy and 16- and
52-week concomitant therapy with TCS had similar safety
profiles. Safety outcomes with long-term treatment up to 5
ears were generally consistent with the safety profiles in the

the 52-week adult RCT, suggesting that longer exposure to
dupilumab does not increase incidence of adverse events
(AEs).

Most TEAEs were nonserious and mild to moderate in
severity. Few events necessitated dupilumab discontinua-
tion, and most patients recovered or were recovering by the
end of treatment. Fewer patients receiving dupilumab versus
placebo reported TEAEs, which may reflect the fact that
many TEAE:s in placebo groups were related to the lack of
disease control [3, 35-38].

Similar rates of TEAEs overall were observed across age
groups. In the RCTs, conjunctivitis, injection site reaction,
herpes viral, and keratitis were less frequent in infants/chil-
dren than in adolescents/adults receiving dupilumab. Rates
of serious or severe infections were similarly low across age
groups and had no discernable pattern.

In the present analysis, the incidence of worsening of
AD, serious/severe infections, and non-herpetic skin infec-
tions was consistently greater in the placebo groups versus
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that were more Irequent wiln aupliumap than placepo
included injection-site reactions and the conjunctivitis clus-
ter. Injection-site reactions, which are commonly observed
with injected protein therapeutics [39, 40], were nearly all
of mild or moderate severity in this analysis.
Conjunctivitis of all etiologies and phenotypes with or
without eyelid or corneal involvement was dominant among
all ocular TEAESs reported in dupilumab clinical trials in
AD [16-20, 23,24, 27, 33, 34, 41, 42]. In the present analy-
sis, conjunctivitis events were generally mild to moderate
in severity, were more common with dupilumab treatment
than placebo, and most cases recovered or resolved during
eriod, consistent with previous anal

to 5-year course of treatment [25, 28], and the EAIR of con-
junctivitis was lower than in the 52-week CHRONOS trial,
suggesting that conjunctivitis incidence is not increased with
continued long-term dupilumab treatment. It is important to
note that conjunctivitis events reported here are the sum of
incidences of events for the cluster of conjunctivitis PTs (i.e.,
all PTs with the word “conjunctivitis” in the term [Table 1
of the ESM]), as opposed to the single PT “conjunctivitis.”
Across trials, these diagnoses were made by study investi-
gators, mainly dermatologists and allergists, and most cases
were not referred for ophthalmologic or laboratory evalua-
tion. Therefore, it can be difficult to make definitive conclu-
sions related to the incidence of conjunctivitis compared
with other therapies [41].

Ocular surface conditions are common in patients with
severe AD, with incidence rates ranging from 32 to 56%
[41, 43-45]. The increased incidence of conjunctivitis seen
in patients with AD treated with dupilumab may reflect the
increased prevalence of ocular disorders in AD, as well
as interactions between dupilumab and AD [41]. Of note,
keratitis cluster events were uncommon, and few events
were severe or ongoing at the end of treatment. In previ-
ous analyses, higher baseline AD severity and previous his-
tory of conjunctivitis were associated with increased con-
junctivitis incidence in dupilumab clinical trials in patients
with AD [41, 42]. Notably, a slight increased incidence of
conjunctivitis was also reported in dupilumab recipients in
clinical trials in prurigo nodularis and CRSwNP [12, 46,
47] but was not observed in dupilumab trials of other type
2 inflammatory conditions such as asthma and eosinophilic
esophagitis [12, 41, 42]. The pathogenesis of conjunctivitis
during dupilumab treatment is still unknown. Evaluations
of dupilumab-associated conjunctivitis events have been
A Bl ated in a dedicated trial (NCT04287608), where
most cases resolved with ocular local treatments and did
not require dupilumab treatment discontinuation [48].

TONS 1N auplluman-ireated patients across all age groups
in this analysis. Clinically important herpetic infections
(eczema herpeticum and herpes zoster) were uncommon
in all dupilumab trials. Oral herpes accounted for most
of the herpetic infections reported in dupilumab-treated
.ients, with incidence rates slightly higher versus placebo

RCTs, confirming that the incidence of herpes viral infec-
tions does not increase with long-term dupilumab treatment.
Opportunistic infections, eczema herpeticum, herpes zoster,
hematologic AEs, and cardiovascular AEs were only infre-
quently reported with dupilumab, both in the clinical stud-
ies described here and in real-world studies [49]. Rigorous
long-term additional surveillance will be needed to confirm
the incidence of SAEs with Janus kinase inhibitors (JAKi) in
patients with AD; these studies have been required by health
authorities [50-57].

The incidence of non-herpetic skin infections was lower
in dupilumab-treated patients than patients receiving pla-
cebo, and incidence rates were lower over the OLE trials
than the RCTs. Skin infections are common in AD, particu-
larly in patients with severe AD [58-61]. Several aspects
of AD pathobiology may increase susceptibility to skin
infections, including skin barrier dysfunction, skin damage
associated with scratching, skin microbiome alterations, and
reduced expression of antimicrobial peptides [60, 62—-64].
Patients with AD are at increased risk of serious bacterial
and viral skin infections [44, 48—-61, 65—67] and are also at
increased risk of serious extracutaneous and systemic infec-
tions, compared with the general population [61, 68-70].

In previous placebo-controlled clinical trials, dupilumab
treatment has been shown to reduce rates of hospitaliza-
tions in patients with AD, largely driven by decreases in
skin infections [71]. The reduced incidence of skin infec-
tions may be attributed to dupilumab-mediated indirect
(e.g., type 2 cytokine inhibition) or direct (e.g., reduced
mechanical damage via scratching) improvements in skin
barrier function and favorable changes to the skin micro-
bial barrier [64, 72-75]. Dupilumab has been previously
shown to significantly and rapidly reduce the abundance
of Staphylococcus aureus and increase microbial diversity
on lesional and nonlesional skin in patients with AD [64,
73-75]. One of the potential mechanisms for the reduction
of S. aureus colonization of the skin is that IL-4 induces
increases in endothelial permeability and leakage of plasma
proteins to the epidermis. The plasma proteins, fibronectin
and fibrinogen, are adhesion factors that promote S. aureus
colonization and growth. Dupilumab treatment inhibited the
expression of plasma proteins at lesional and nonlesional
skin sites of patients with AD, suggesting the potential to
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Dupilumab targets the activity of IL-4 and IL-13, two of
the cytokines important in type 2 immune pathways, which
are not crucial to host defense mechanisms against most
infectious agents, except endoparasites, specifically intes-

R al helminths [78, 79]. No reports of parasitic infections
were reported in the adult RCTs; one case of ascariasis was
reported in the adult OLE. Among children, nonsevere hel-
minthic infections were reported in one dupilumab recipi-
. in the 16-week child/infant RCTs and eight patients in
PED-OLE; no patients withdrew treatment because of these
events, and all cases recovered/resolved by the end of the
treatment period. Most cases of helminthic infections in
children were enterobiasis, which is relatively common in
the general pediatric population, with prevalence approach-
ing 50% [80]. These studies were not conducted in regions
where parasitic infections are endemic.

The dupilumab label includes a warning for hypersen-
sitivity reactions, including anaphylaxis, serum sickness
‘erum sickness-like reactions, angioedema, generalized
urticaria, rash, erythema nodosum, and erythema multiforme
[12]. No events of anaphylactic reaction considered related
to dupilumab treatment for AD were reported in this dataset.
One TE-SAE of serum sickness was reported in a patient
in the adult OLE after two doses of dupilumab 300 mg qw;
this patient had high levels of anti-dupilumab antibodies. In
addition, two cases of serum-sickness/serum sickness-like
reaction were reported in RCTs not included in this analysis:
a serum sickness-like reaction was reported in a patient in
LIBERTY AD EVALUATE (NCT02210780)—this patient
had high titers of anti-dupilumab antibodies and developed
the reaction after three doses of dupilumab; one case of
serum sickness was reported in a patient in LIBERTY AD
CAFE (NCT02755649)—this patient had low titers of anti-
dupilumab antibodies and developed serum sickness after

se of dupilumab [12, 81]. Both events were judged

Since the initial US Food and Drug Administration (FDA)
approval of dupilumab in March 2017, spontaneous reports
of adverse reactions have been collected via postmarketing
surveillance. Because these reactions are reported voluntar-
ily from a population of uncertain size, it is not possible to
reliably estimate their frequency or establish a causal rela-
tionship to drug exposure. These reactions include arthralgia
and facial skin reactions, including erythema, rash, scaling
'., papules, pruritus, burning, and pain [12].

In this analysis, one case of CTCL was reported in a
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Wiln AL Treatments, Such as topical calcineurin innioitors,
but with disease severity [82, 84, 85]. There is currently no
evidence associating CTCL and dupilumab treatment; how-
ever, case reports and analyses have been published docu-
menting the diagnosis of CTCL in patients with AD who
have been treated with dupilumab. Many of these reports
are retrospective in nature, lack clinical data, and do not
take into account misdiagnosis of AD prior to dupilumab
treatment, misdiagnosis of CTCL after treatment initiation,
co-existence of AD and CTCL, and the development of
CTCL later in life [86, 87]. In the present analysis, arthralgia
incidence was infrequent, mild to moderate in severity, and
most cases resolved or were resolving by the end of the treat-
ment period. Arthralgia has been reported at slightly higher
rates in dupilumab-treated patients compared with placebo
in clinical trials in CRSwNP and eosinophilic esophagitis
as well as in postmarketing data [12, 47, 88]. In some case
reports, arthralgia was associated with gait disturbances or
decreased mobility, with some patients requiring hospitali-
zation. Some patients’ symptoms resolved while continuing

as adverse reactions that may be associated with dupilumab
treatment in patients with AD, including scaling, redness,
edema, plaques, burning, itching, and flushing on regions of
the head and neck [12, 89-104]. While the precise etiology
of these facial reactions and their relationship to dupilumab
treatment is unknown, proposed mechanisms include refrac-
tory face and neck dermatitis, which is a common phenotype
of AD [105, 106], as well as TCS withdrawal, hypersen-
sitivity reactions, seborrheic dermatitis, allergic contact
dermatitis, Malassezia hypersensitivity infection, and rosa-
cea [89-104]. Notably, in RCTs, dupilumab monotherapy
.mitant TCS provided rapid, significant, and

adults and children [17, 107].

Long-term treatment of moderate-to-severe AD with
systemic broad immunosuppressive agents is limited by
safety concerns and a need for repeated tests to monitor
clinical laboratory abnormalities and/or organ (e.g., liver
and kidney) toxicities, which increase treatment burden
and may negatively impact patient adherence to treat-
ment [4, 108-110]. No changes in hematology, serum
chemistry (including liver function tests), or urinalysis
laboratory values were clinically meaningful in the pre-
sent analyses. Consistent with previous analyses, labora-
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lapeling requirement I0r routinge 1aporatory monitoring
[30, 32, 111].

In the present analysis, transient eosinophilia was
reported in a limited number of patients across the stud-
ies, with no clinical sequelae [28, 30, 32, 75, 111]. Type
2 inflammation mediated by IL-4, IL-13, and IL-5 has
R :.\l been reported to promote eosinophil growth,

unction 1n
eosinophil survival, activation, and recruitment to tissues
but does not affect egress from bone marrow, which is
regulated by IL-5 [30, 112, 113]. Of note, eosinophilia
was less marked in the adult 52-week RCT, which may
be due to the use of concomitant TCS, which may blunt
the effect of dupilumab on eosinophils [30]. Platelet and
neutrophil counts decreased slightly from baseline in
patients in all age groups treated with dupilumab (with or
without TCS) compared with placebo [30, 32, 111, 114].
Variations from baseline were largely within the normal
range, and dupilumab treatment was not associated with
thrombocytopenia or neutropenia. These observations
may reflect a reduction in systemic inflammation.
Serum levels of LDH were elevated at baseline in all
studies in these analyses and decreased slightly with
dupilumab treatment to normal post-baseline mean val-
ues, as previously reported [30, 32, 111]. LDH is consid-
ered a marker of tissue damage and is strongly correlated
with disease severity in AD [115-118]. Thus, decreases
in LDH with dupilumab treatment may reflect tissue nor-
malization. In addition, there was a slight increase in ALP
levels in dupilumab-treated patients versus in patients
receiving placebo in the pooled infant/children RCTs but
not in the older age groups. This is consistent with a pre-
vious analysis that showed increased bone ALP in pedi-
atric patients treated with dupilumab [119] and may be
beneficial, as children with AD have lower bone mineral
density and ALP levels than healthy children [120, 121].
Strengths of this analysis include the large number
of patients (especially pediatric patients), as well as
the inclusion of long-term data up to 5 years. Another
strength is that these analyses evaluated both the 300-mg
gq2w and 300-mg qw (not yet approved) dose regimens
in the adolescent and adult RCTs, which could increase
the likelihood of identifying safety issues. Limitations of
this analysis are that data from phase 3 clinical trials are
not always reflective of real-world usage and that post-
marketing data were not included. Registries and other
real-world studies will provide further data on dupilumab
safety.

This comprehensive analysis of 3882 dupilumab-treated
patients and > 7000 patient-years, including infants, chil-
dren, adolescents, and adults with uncontrolled moderate-
to-severe AD, confirms that dupilumab is well tolerated with
an acceptable and consistent long-term safety profile. The
TEAE:S identified occurred with relatively low frequenc

ment for up to 5 years in OLEs revealed safety consistent
with shorter-term studies. This safety profile allows for
dupilumab to be used without the labeling requirement of
laboratory testing before treatment initiation or monitoring
during the treatment. As the first approved targeted agent
that selectively inhibits the type 2 inflammation pathway,
dupilumab has consistently demonstrated significant and
clinically meaningful benefits combined with the known
safety profile in infants through adults, without the toxicity
and side effects commonly observed with existing systemic
immunosuppressants.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s40257-025-00952-w.
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