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Abstract

Background/Objective: Patients with moderate- to- severe atopic dermatitis (AD) have 

increased risk of cutaneous and extracutaneous infections. Dupilumab has previously 

been associated with reduced risk of serious/severe infections and non- herpetic skin 

infections in adults with moderate- to- severe AD. This analysis assessed infection 

rates with dupilumab versus placebo in pediatric patients with moderate- to- severe 

and severe AD participating in clinical trials.

Methods: This is a pooled analysis from two 16- week, randomized, placebo- controlled, 

phase 3 clinical trials of dupilumab: monotherapy in adolescents aged 12– 17 years 

with moderate- to- severe AD (LIBERTY AD ADOL, NCT03054428) and with concom-

itant topical corticosteroids in children aged 6– 11 years with severe AD (LIBERTY 

AD PEDS, NCT03345914). Data were pooled according to treatment received: pla-

cebo/approved dupilumab doses/other studied dupilumab doses/all dupilumab doses. 

Exposure-­adjusted­rates­(patients­with­≥1­event­per­100­patient-­years­[nP/100­PY])­
were used to compare treatment groups.

Results: Overall, 612 patients were included: 205 received placebo and 407 received 

dupilumab (261 received approved dupilumab doses and 146 received other studied 

dupilumab doses). Overall infection rates were numerically lower with dupilumab ver-

sus placebo (nP/100 PY: placebo, 227; approved dupilumab, 173; other dupilumab, 

206; all dupilumab, 184). Total skin infections were numerically less frequent in 

all dupilumab- treated groups versus placebo (nP/100 PY: placebo, 67; approved 

dupilumab, 30; other dupilumab, 46; all dupilumab, 36).

Conclusions: These data suggest that dupilumab treatment in children and adoles-

cents with AD does not increase infection risk overall and is associated with lower 

rates of skin infections compared with placebo.

K E Y W O R D S

atopic dermatitis, dupilumab, herpetic skin infections, IL- 13, IL- 4, skin infections, systemic 
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1  |  INTRODUC TION

Patients with atopic dermatitis (AD) are at increased risk of infec-

tion, including serious cutaneous and systemic infections. Risk fac-

tors include skin barrier defects, immune dysregulation, and skin 

microbiome alterations.1,2 Traditional systemic medications used for 

treating AD, as well as new- generation Janus kinase inhibitors, have 

immunosupressive properties that may contribute to systemic and 

skin infections.3– 6 Dupilumab is selective for the type 2 immune cy-

tokines interleukin (IL)- 4 and IL- 13, which are not thought to have a 

primary role in host defense mechanisms against bacterial, fungal, or 

viral infections.7– 9

Dupilumab, a fully human monoclonal antibody directed against 

the IL- 4 receptor- alfa, specifically binds to the shared alfa chain sub-

unit of the IL- 4 and IL- 13 receptors, selectively inhibiting signaling 

of cytokines IL- 4 and IL- 13.7,8 In clinical trials in adolescents with 

moderate- to- severe AD (LIBERTY AD ADOL) and children with se-

vere AD (LIBERTY AD PEDS), dupilumab improved clinical signs and 

symptoms of AD, as well as quality of life outcomes, versus placebo 

with acceptable safety.10– 12 Previous analyses also demonstrated 

that adults with moderate- to- severe AD treated with dupilumab 

are not at increased risk of overall or systemic infections and had 

lower rates of bacterial and other non- herpetic skin infections. In 

adults, rates of herpesvirus infections were slightly higher with dup-

ilumab treatment (mostly due to oral herpes), but clinically import-

ant herpesvirus infections (herpes zoster and eczema herpeticum) 

were fewer with dupilumab treatment versus placebo.13– 16 Here, we 

present a comprehensive analysis of infections from two random-

ized, placebo- controlled, phase 3 clinical trials of dupilumab in ado-

lescents11 and children.10

2  |  MATERIAL S AND METHODS

2.1  |  Study design

This was a pooled analysis of data from two 16- week, randomized, 

placebo- controlled phase 3 clinical trials of dupilumab as mono-

therapy in adolescent patients (aged 12– 17 years) with moderate- 

to- severe AD (LIBERTY AD ADOL) and dupilumab with concomitant 

topical corticosteroids (TCS) in children (aged 6– 11 years) with se-

vere AD (LIBERTY AD PEDS) for whom topical treatment was inad-

equate or medically inadvisable. Detailed study designs are provided 

in the respective publications.10,11 Patients with active infections 

requiring systemic treatment within 2 weeks of baseline visit were 

excluded. During the study, if patients had an infection requiring 

systemic treatment, dupilumab treatment was discontinued.

Data were pooled into groups according to treatment received: 

placebo, approved dupilumab doses, other dupilumab doses studied, 

and all dupilumab doses (Table 1). The other dupilumab doses stud-

ied are unapproved doses from the clinical trials and are lower or less 

frequent doses than the approved doses.

2.2  |  Endpoints

Study endpoints were based on reports of treatment- emergent ad-

verse events made during the study treatment period and described 

according to the System Organ Class (SOC) and Preferred Term (PT) 

of the Medical Dictionary for Regulatory Activities (MedDRA) ver-

sion 20.1. Endpoints included overall infections, infections leading 

to treatment discontinuation, severe or serious infections, herpesvi-

rus infections (manually adjudicated, including PTs: herpes simplex, 

herpesvirus infection, eczema herpeticum, herpes zoster, oral her-

pes, varicella), non- herpetic skin infections (manually adjudicated), 

and helminthic infections. Overall infections reported are from the 

infections and infestations SOC. The analysis of non- herpetic skin 

infections was pre- specified in the study protocols; other endpoints 

presented herein were analyzed post hoc.

The customized upper respiratory tract infection (URTI) cluster 

is a medically adjudicated selection of PTs limited to the upper re-

spiratory tract within the infections and infestations SOC, where 

treatment-­emergent­infections­and­infestations­were­reported­in­≥5­
patients. This cluster includes all PTs that indicate URTIs, regardless 

of MedDRA coding differences between individual physicians: URTI, 

streptococcal pharyngitis, viral URTI, rhinitis, nasopharyngitis, and 

sinusitis.

2.3  |  Statistical analysis

The­analysis­included­all­patients­who­received­≥1­dose­of­dupilumab­
or placebo (safety analysis set). Exposure- adjusted rates (number of 

patients­with­≥1­event­per­100­patient­years­[nP/100­PY])­were­used­

TA B L E  1 Dupilumab­treatment­groups­presented

Pooled approved 

doses

Pooled other 

doses studied

All doses 

(approved + other)a

LIBERTY AD PEDS (aged 6– 11)

200 mg q2w 

(≥30­kg)
100 mg q2w 

(<30 kg)

100/200 mg q2w

300 mg q4wb,c 300 mg q4w

LIBERTY AD ADOL (aged 12– 17)

200 mg q2w 

(<60 kg)

300 mg q4w 200/300 mg q2w

300 mg q2w 

(≥60­kg)
300 mg q4w

Abbreviations: EMA, European Medicines Agency; FDA, Food and Drug 

Administration; q2w, every 2 weeks; q4w, every 4 weeks.
aAll doses include both approved doses and other doses studied as per 

the LIBERTY AD PEDS and LIBERTY AD ADOL study designs.
bFDA approved for children (aged 6– 11 years) <30 kg, and EMA 

approved for children (aged 6– 11 years) 15– 60 kg.
cPer EMA recommendation, the dose may be increased to 200 mg every 

other week based on the doctor's opinion.
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to compare treatment groups. Confidence intervals (CIs) were calcu-

lated using normal approximation. Risk ratio (RR) and p- values were 

from a time- to- event exponential regression model with treatment, 

randomization factors, and study identifier as fixed factors.

3  |  RESULTS

3.1  |  Patients

This analysis included 612 patients (placebo n = 205; all dupilumab 

doses n = 407: approved dupilumab doses n = 261, and other 

dupilumab n = 146). The proportion of patients with medical history 

of skin infections requiring pharmacological treatment in the year 

prior to the study was similar among treatment groups (nP/100 PY 

who­had­≥1­infection­ranged­from­58­to­70)­(Figure­S1).

3.2  |  Exposure- adjusted infection rates

Overall infection rates were numerically lower for all dupilumab 

doses versus placebo, with a trend toward significance for lower 

overall infection rates in the approved dupilumab dose groups. 

Patients in the other studied doses group (receiving lower/unap-

proved dupilumab doses) had higher infection rates than those on 

approved doses (Table 2). Approximately 227.1 patients/100 PY in 

the­placebo­group­had­≥1­infection,­compared­with­173.3­(RR­0.76,­
95%­CI­[0.57,­1.00],­p = .051) in approved dupilumab doses, 205.6 

(RR­0.93,­95%­CI­ [0.68,­1.28],­p = .651) in other dupilumab doses 

studied,­and­184.4­(RR­0.82,­95%­CI­[0.64,­1.05],­p = .111) in the all 

dupilumab doses group (Table 2).

Only one study patient (dupilumab approved doses group) dis-

continued treatment due to an infection (bacterial conjunctivitis; 

Table 2). Severe and serious infections were uncommon in all treat-

ment groups, with fewer serious or severe infections in the dupi-

lumab groups versus placebo. In the placebo group, 8.1 patients/100 

PY­had­≥1­ serious­or­ severe­ infection;­2.5­patients/100­PY­ in­ the­
approved­ dupilumab­ doses­ group­ (RR­ 0.27,­ 95%­ CI­ [0.05,­ 1.43],­
p = .125); 2.2 patients/100 PY in the other dupilumab doses group 

(RR­0.34,­95%­CI­[0.04,­3.19],­p = .346); and 2.4 patients/100 PY in 

the­all­dupilumab­doses­group­(RR­0.29,­95%­CI­[0.07,­1.22],­p = .092; 

Table 2).

Total skin infections (non- herpetic skin infections and herpes-

virus infections) were significantly less frequent in all dupilumab- 

treated­groups­compared­with­placebo­(RR­0.54,­95%­CI­[0.34,­0.83],­
p = .001; Table 2). A total of 67.0 patients/100 PY in the placebo 

group­ had­ ≥1­ skin­ infection­ versus­ 30.3­ in­ approved­ dupilumab­
doses (p = .003), 46.4 in other dupilumab doses (p = .194), and 35.9 

in all dupilumab doses. Non- herpetic skin infections were signifi-

cantly less frequent in the dupilumab groups than in the placebo 

group, affecting 56.9 patients/100 PY in the placebo group com-

pared­with­26.1­in­approved­dupilumab­doses­(RR­0.47,­95%­CI­[0.27,­

0.83],­p = .01), 30.9 in other dupilumab doses studied (RR 0.52, 95% 

CI­[0.27,­1.00],­p = .049), and 27.8 in all dupilumab doses (RR 0.49, 

95%­CI­[0.30,­0.80],­p = .004; Table 2 and Figure 1A). Percentages 

of patients with skin infections (excluding herpetic infections) were 

numerically lower in dupilumab- treated patients compared with pla-

cebo and were similar in both studies (Figure 1B). Time to onset of 

non- herpetic skin infections and herpesvirus infections is shown in 

Figure S2.

Rates of herpesvirus infections were also numerically lower for 

the all dupilumab doses (8.9 patients/100 PY, p = .262) and the 

approved dupilumab doses (5.0 patients/100 PY, p = .060) groups 

versus placebo (14.7 patients/100 PY) but were more frequent in 

the other dupilumab group (16.0 patients/100 PY, p = .710). Serious 

herpetic infections were infrequent: one case of eczema herpeti-

cum in the placebo group and one in the dupilumab group, one case 

of herpes zoster in the dupilumab group, and one case of varicella 

in the placebo group (Table 2). Time to onset of non- herpetic and 

herpesvirus skin infections was similar between treatment groups 

(Figure S2). One case of coxsackievirus infection (hand, foot, and 

mouth disease) was reported in the LIBERTY AD PEDS placebo 

group. Helminthic infections were infrequent and comparable for 

all dupilumab doses versus placebo (one dupilumab- treated and 

one placebo- treated patient). One case, in the placebo group, was 

Enterobius vermicularis and one, in the dupilumab group, was asca-

riasis. These infections did not lead to study treatment discontin-

uation (Table 2).

Common infections (MedDRA PTs) that were numerically more 

frequent in the all dupilumab doses group than in the placebo group 

included nasopharyngitis, conjunctivitis, streptococcal pharyngitis, 

and molluscum contagiosum (MC) (Table 3). It should be noted that 

the MedDRA PT conjunctivitis represents conjunctivitis of unspec-

ified or undetermined etiology and defaults to the infections and 

infestations MedDRA SOC, although the conjunctivitis is often not 

infectious. For streptococcal pharyngitis, the proportion of cases 

was lower in the dupilumab versus placebo groups in LIBERTY AD 

PEDS, with three cases (1.2%) in the dupilumab- treated group and 

three (2.5%) in the placebo group. This proportion was reversed 

in LIBERTY AD ADOL, with seven cases (4.2%) in the dupilumab- 

treated group and zero in the placebo group (for details on the indi-

vidual cases, see Table S1). Infections more frequent in the placebo 

group than in the all dupilumab groups included URTI (cluster and 

PT), impetigo, and folliculitis (Table 3).

3.3  |  Anti- infective medications

Systemic anti- infective medication use was numerically lower in all 

dupilumab- treated groups versus the placebo group when assessed 

by nP/100 PY (Figure 2A). When assessed by number of events per 

100 PY, systemic anti- infective medication use was significantly 

lower in the approved dupilumab (p = .030 and all dupilumab dose 

groups (p = .018) and numerically lower in the other dupilumab dose 
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TA B L E  2 Exposure-­adjusted­numbers­of­patients­with­treatment-­emergent­infections­during­the­study­treatment­period

Patients with ≥1 event, nP (nP/100 PY)
Comparison with placebo, risk ratioa (95% CI)

p- valuebPlacebo Dupilumab

Pooled placebo 

groups (n = 205)
Pooled approved 

doses (n = 261)

Pooled other doses 

studied (n = 146)

Pooled all dupilumab 

doses (n = 407)
Pooled approved 

doses (n = 261)

Pooled other doses 

studied (n = 146)

Pooled all doses 

(n = 407)

Overall infections (SOC) 98 (227.1) 107 (173.3) 66 (205.6) 173 (184.4) 0.76 (0.57, 1.00)

.051

0.93 (0.68, 1.28)

.651

0.82 (0.64, 1.05)

.111

Infections leading to treatment 

discontinuationc

0 (0) 1 (1.1) 0 (0) 1 (0.7) 3.093E11 (0.00, NE)

1.000

37.58 (0.00, NE)

1.000

2.986E11 (0.00, NE)

1.000

Serious or severe infections 5 (8.1) 2 (2.5) 1 (2.2) 3 (2.4) 0.27 (0.05, 1.43)

.125

0.34 (0.04, 3.19)

.346

0.29 (0.07, 1.22)

.092

Total skin infections 37 (67.0) 23 (30.3) 19 (46.4) 42 (35.9) 0.45 (0.27, 0.77)

.003

0.69 (0.39, 1.21)

.194

0.54 (0.34, 0.83)

.001

Non- herpetic skin infectionsd 32 (56.9) 20 (26.1) 13 (30.9) 33 (27.8) 0.47 (0.27, 0.83)

.01

0.52 (0.27, 1.00)

.049

0.49 (0.30, 0.80)

.004

Herpes viral infectionse 9 (14.7) 4 (5.0) 7 (16.0) 11 (8.9) 0.32 (0.10, 1.05)

.060

1.22 (0.43, 3.44)

.710

0.60 (0.25, 1.46)

.262

Eczema herpeticumf 1 (1.6) 1 (1.2) 0 (0) 1 (0.8) 0.72 (0.04, 12.02)

.816

0.00 (0.00, NE)

1.0

0.50 (0.03, 8.06)

.628

Herpes zosterg 0 (0) 1 (1.2) 0 (0) 1 (0.8) 3.226E11 (0.00, NE)

1.000

34.79 (0.00, NE)

1.000

3.11E11 (0.00, NE)

1.000

Varicella 1 (1.6) 0 (0) 0 (0) 0 (0) 0.00 (0.00, NE)

1.000

0.00 (0.00, NE)

1.000

0.00 (0.00, NE)

1.000

Oral herpes 3 (4.8) 1 (1.2) 2 (4.5) 3 (2.4) 0.28 (0.03, 2.72)

.272

0.82 (0.13, 5.04)

.826

0.50 (0.10, 2.47)

.393

Herpes virus infection 2 (3.2) 0 (0) 2 (4.5) 2 (1.6) 0.00 (0.00, NE)

1.0

1.90 (0.18, 19.79)

.591

0.50 (0.07, 3.53)

.485

Herpes simplex 2 (3.2) 2 (2.5) 5 (11.3) 7 (5.6) 0.74 (0.10, 5.33)

.764

3.92 (0.71, 21.74)

.118

1.77 (0.37, 8.50)

.479

Helminthic infections 1 (1.4) 1 (1.1) 0 (0) 1 (0.7) 1.03 (0.06, 16.50)

.983

0.00 (0.00, NE)

1.000

0.50 (0.03, 8.01)

.625

Abbreviations:­IGA,­Investigator's­Global­Assessment;­MedDRA,­Medical­Dictionary­for­Regulatory­Activities;­NE,­not­estimable;­nP/100­PY,­number­of­patients­with­≥1­event­per­100­PY;­PT,­MedDRA­
Preferred Term; PY, patient- years; q2w, every 2 weeks; q4w, every 4 weeks; SOC, MedDRA System Organ Class.
aRisk ratio and p- values are from time- to- event exponential regression model with treatment, randomization factors, and study identifier as fixed factors.
bStratification factors are baseline disease severity (IGA = 3 vs. IGA = 4) and baseline weight group (<60­kg­vs.­≥60­kg)­for­LIBERTY­AD­ADOL,­and­region­(North­America­versus­Europe)­and­baseline­
weight group (<30­kg­vs.­≥30­kg)­for­LIBERTY­AD­PEDS.
cOne patient on dupilumab discontinued treatment (LIBERTY AD PEDS study) due to bacterial conjunctivitis infection.
dManually adjudicated.
eManually adjudicated, including the PTs herpes simplex, herpesvirus infection, eczema herpeticum, herpes zoster, oral herpes, and varicella.
fEczema herpeticum: one was a moderate case (LIBERTY AD PEDS, dupilumab 200 mg q2w group) lasting 10 days that resolved with oral acyclovir treatment; the other was a moderate case (LIBERTY AD 

ADOL, placebo group) lasting 19 days that resolved with valacyclovir treatment.
gThis was a mild case of herpes zoster that resolved after treatment with acyclovir in the LIBERTY AD PEDS study dupilumab 300 mg q4w treatment group.
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group versus placebo (Figure 2B). The most frequently administered 

systemic anti- infective medications included the antibiotics ce-

falexin, trimethoprim/sulfamethoxazole, amoxicillin, and azithromy-

cin, and the antiviral acyclovir.

4  |  DISCUSSION

In this pooled analysis of phase 3 clinical data from children with 

severe AD and adolescents with moderate- to- severe AD, rates of 

F I G U R E  1 Exposure-­adjusted­numbers­of­patients­with­treatment-­emergent­skin­infections­(non-­herpetic)­during­the­study­treatment­
period. (A) Skin infections by HLT and adjudicated skin infections. (B) Proportion of patients having at least 1 skin infection treatment- 

emergent adverse event (excluding herpetic infections) through week 16, by study. HLT selected from records of adjudicated skin infections 

excluding herpetic infections. ↓ = Difference versus placebo CI calculated using normal approximation. p- values were derived by Cochran- 

Mantel- Haenszel (CMH) test stratified by baseline disease severity (IGA = 3 vs. IGA = 4) and baseline weight group (<60­kg­vs.­≥60­kg)­for­
study LIBERTY AD ADOL; by region (North America vs. Europe) and baseline weight group (<30­kg­vs.­≥30­kg)­for­study­LIBERTY­AD­PEDS.­
CI, confidence interval; HLT, MedDRA high- level term; IGA, Investigator's Global Assessment; MedDRA, Medical Dictionary for Regulatory 

Activities;­nP,­number­of­patients­with­≥1­event;­PY,­patient-­years;­RR,­risk­ratio

(A)

(B)
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TA B L E  3 Treatment-­emergent­infections­(by­PT)­by­incidence­rate:­number­of­patients­per­100­PY­(includes­any­PT­reported­in­≥5­patients)a

Patients with infection, nP (nP/100 PY)

Comparison with placebo, p- valuePlacebo Dupilumabb

Pooled placebo groups 

(n = 205)
Pooled approved 

doses (n = 261)

Pooled other doses 

studied (n = 146)

Pooled all doses 

(n = 407)
Pooled approved 

doses (n = 261)

Pooled other doses 

studied (n = 146)

Pooled all doses 

(n = 407)

Upper respiratory tract infection clusterc 50 (93.0) 57 (80.3) 36 (93.9) 93 (85.1) 0.483 0.997 0.625

Upper respiratory tract infection 27 (47.1) 28 (36.8) 11 (25.8) 39 (32.8) 0.440 0.071 0.153

Nasopharyngitis 12 (19.8) 20 (25.8) 15 (35.3) 35 (29.2) 0.587 0.087 0.252

Pharyngitis streptococcal 3 (4.8) 5 (6.3) 4 (9.0) 9 (7.3) 0.698 0.443 0.535

Viral upper respiratory tract infection 7 (11.2) 4 (5.0) 4 (9.0) 8 (6.4) 0.257 0.545 0.277

Rhinitis 3 (4.8) 3 (3.7) 1 (2.2) 4 (3.2) 0.852 0.431 0.595

Sinusitis 1 (1.6) 1 (1.2) 3 (6.7) 4 (3.2) 0.910 0.278 0.540

Other infections

Conjunctivitis 4 (6.5) 10 (12.6) 9 (20.6) 19 (15.4) 0.311 0.043 0.115

Molluscum contagiosumd 1 (1.6) 4 (5.0) 4 (9.1) 8 (6.4) 0.462 0.043 0.191

Conjunctivitis bacterial 1 (1.6) 2 (2.5) 5 (11.3) 7 (5.6) 0.908 0.031 0.246

Gastroenteritis viral 2 (3.2) 6 (7.5) 1 (2.2) 7 (5.6) 0.259 0.698 0.484

Herpes simplex 2 (3.2) 2 (2.5) 5 (11.3) 7 (5.6) 0.764 0.118 0.479

Impetigo 9 (14.8) 4 (5.0) 3 (6.8) 7 (5.6) 0.115 0.145 0.056

Bronchitis 0 (0) 5 (6.2) 0 (0) 5 (4.0) 1.000 1.000 1.000

Folliculitis 5 (8.1) 3 (3.7) 2 (4.5) 5 (4.0) 0.260 0.588 0.267

Furuncle 4 (6.5) 3 (3.7) 2 (4.5) 5 (4.0) 0.463 0.697 0.471

Gastroenteritis 1 (1.6) 2 (2.5) 2 (4.5) 4 (3.2) 0.666 0.477 0.537

Influenza 8 (13.0) 4 (5.0) 0 (0) 4 (3.2) 0.186 1.000 0.022

Otitis media 3 (4.8) 3 (3.7) 1 (2.2) 4 (3.2) 0.882 0.383 0.574

Urinary tract infection 2 (3.2) 3 (3.7) 1 (2.2) 4 (3.2) 0.892 0.796 0.992

Oral herpes 3 (4.8) 1 (1.2) 2 (4.5) 3 (2.4) 0.272 0.826 0.393

Dermatitis infected 6 (9.7) 1 (1.2) 0 (0) 1 (0.8) 0.058 1.000 0.020

Ear infection 5 (8.1) 0 (0) 0 (0) 0 (0) 1.000 1.000 1.000

Abbreviations:­AE,­adverse­event;­MedDRA,­Medical­Dictionary­for­Regulatory­Activities;­nP,­number­of­patients­with­≥1­event;­nP/100­PY,­number­of­patients­with­≥1­event­per­100­PY;­PT,­MedDRA­preferred­term;­
PY, patient- years; q2w, every 2 weeks; SOC, MedDRA System Organ Class.
aAt­each­level­of­patient­summarization,­a­patient­is­counted­once­if­the­patient­reported­≥1­event.­TEAEs­included­in­the­analysis­were­those­that­occurred­during­the­study­treatment­period.­PTs­fall­under­the­
Infections and infestations SOC.
bIn LIBERTY AD PEDS, 1 patient with baseline weight <30 kg who was mis- randomized to 200 mg dupilumab q2w was summarized in baseline weight <30 kg 100 mg dupilumab q2w group. One patient with baseline 

weight­≥30­kg­who­was­randomized­to­placebo,­but­received­100­mg­dupilumab­inadvertently­was­summarized­in­baseline­weight­≥30­kg­200­mg­dupilumab­q2w­group.
cIncludes PT: upper respiratory tract infection, pharyngitis streptococcal, viral upper respiratory tract infection, rhinitis, nasopharyngitis, and sinusitis.
dTreatment- emergent AEs (PT) of molluscum contagiosum (MC) occurred in one patient in the placebo group and seven patients in the dupilumab treatment groups in LIBERTY AD PEDS, and in one patient in LIBERTY 

AD ADOL, dupilumab 300 mg q4w group. All treatment- emergent AEs of molluscum contagiosum were non- serious, mild to moderate in severity, and non- recurrent (ie, observed only once for each patient), with all 

patients reported as recovered or recovering.
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overall infections were numerically lower in patients treated with 

dupilumab compared with placebo, approaching statistical signifi-

cance in the approved dupilumab dose group (p = .051). Rates of in-

fections leading to treatment discontinuation and incidence of severe 

and serious infections were low across all dose groups. Furthermore, 

non- herpetic skin infections were statistically less frequent in 

dupilumab- treated patients than in patients receiving placebo, and 

rates of herpesvirus infections were numerically lower in dupilumab- 

treated patients than those receiving placebo. Serious herpesvirus 

infections (eczema herpeticum, herpes zoster, and varicella) and hel-

minthic infections were rare, and there were no differences between 

the placebo and dupilumab treatment groups. Rates of infections in 

the URTI cluster were similar rates between dupilumab and placebo- 

treated patients, though slightly higher in placebo- treated patients. 

For PTs within this cluster, URTI, viral upper respiratory tract infec-

tion, and rhinitis were higher in placebo- treated patients, and naso-

pharyngitis, pharyngitis streptococcal, and sinusitis were higher in 

dupilumab- treated patients. It should be noted that cases of strep-

tococcal pharyngitis were lower in dupilumab- treated patients in 

LIBERTY AD PEDS but not in LIBERTY AD ADOL, and overall cases 

were similar to those observed in the adult population (data on file). 

Relevant to the pediatric population, ear infections (ear infection 

F I G U R E  2 Systemic­anti-­infective­
medication use. (A) Proportion of patients 

with­≥1­use­of­systemic­anti-­infective­
medication per 100 PY. (B) Systemic 

anti- infective medication use by number 

of events per 100 PY. CI calculated using 

normal approximation. RR and p- values 

are from time- to- event exponential 

regression model with treatment, 

randomization factors and study identifier 

as fixed factors. Stratification factors 

are baseline disease severity (IGA = 3 

vs. IGA = 4) and baseline weight group 

(<60­kg­vs.­≥60­kg)­for­LIBERTY­AD­
ADOL; stratification factors are region 

(North America vs. Europe) and baseline 

weight group (<30­kg­vs.­≥30­kg)­for­
LIBERTY AD PEDS. CI, confidence 

interval; nE, number of events; nP, number 

of­patients­with­≥1­event;­PY,­patient-­
years; RR, risk ratio

(A)

(B)
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and otitis media PTs) were lower with dupilumab versus placebo; 

however, cases of conjunctivitis and MC were more common with 

dupilumab versus placebo. Staphylococcal skin infections such as 

impetigo/folliculitis and furuncle were more frequent in the placebo 

group versus dupilumab. The PT dermatitis infected refers to AD le-

sions that show clinical evidence of infection (most likely staphylo-

coccal), which in turn can lead to flares; these were also lower in the 

dupilumab groups versus placebo. Anti- infective medication use was 

also lower in dupilumab- treated patients versus placebo.

As reported in previous publications of dupilumab clinical tri-

als, dupilumab treatment was associated with increased incidence 

of conjunctivitis.17,18 However, the diagnoses of conjunctivitis were 

made by dermatologists (not ophthalmologists) without microbi-

ological evaluation, and it is therefore possible that cases of non- 

infectious conjunctivitis such as allergic conjunctivitis were labeled 

as conjunctivitis (which falls under the MedDRA SOC infections and 

infestations and the PT conjunctivitis). Many, if not most, events of 

conjunctivitis are not of infectious etiology, and their inclusion in the 

infections and infestations SOC of MedDRA may have artificially in-

flated infection rates in dupilumab- treated patients.

The lower incidence of non- herpetic skin infections in dupilumab- 

treated versus placebo- treated patients was similar to the findings in 

the adult dupilumab- treated population.13 This decrease in skin infec-

tions is likely the result of improved skin barrier function, as dupilumab 

inhibits the type 2 cytokines that contribute to the dysregulation of pro-

tein and lipid structural and functional components of the epidermis,19 

and it also blocks antimicrobial peptide synthesis, thereby decreasing 

Staphylococcus aureus colonization and increasing skin microbiome 

diversity.20,21 Finally, dupilumab reduces itch, which reduces scratch- 

related mechanical damage. Overall, these data suggest improvements 

in skin signs of AD may directly lead to protection from infection, al-

though correlation analysis of skin improvement with infection risk was 

not feasible due to low incidence numbers and sample size.

While there were more cases of MC in the dupilumab- treated 

group than in the placebo group, they were only significantly higher 

in the pooled unapproved doses versus placebo while not signifi-

cantly higher in pooled approved doses or all doses versus placebo. 

The rate of 6.4% in dupilumab- treated patients is within the prev-

alence of MC reported in the literature in pediatric patients with 

AD.22 MC is thought to be prevalent in AD patients due to the dis-

ruption of the skin barrier.23,24 While the mechanism is unclear, there 

are limited case studies reporting transient dissemination followed 

by clearance of existing MC with dupilumab treatment,25 as well as 

enhanced clearance.24 The clearance is significant, given the chal-

lenges presented with treating MC in AD patients, as traditional 

immunosuppressive AD treatments may exacerbate MC.26 Defense 

mechanisms for MC are typically type 1- mediated, and a selective 

type 2 inhibitor such as dupilumab is not expected to interfere with 

these defense mechanisms.24

By contrast, type 2 immunity is a key component of anti- 

helminthic host defense.9 In this analysis, incidence of helminthic 

infections was very low and was similar in dupilumab and placebo 

groups. This finding should be interpreted within the context of a 

lower prevalence of parasitic infections in the regions in which 

these studies were conducted (North America and Europe). One 

of the helminth infection cases involved Enterobius vermicularis, or 

pinworm. Pinworm is one of the most common human parasitic hel-

minths, and children are the most susceptible age group.27 The other 

case of helminth infection was Ascaris, and it was diagnosed based 

on positive serum IgG for Ascaris. The patient did not have any signs 

or symptoms of active infection at the time of the event. Further 

research on how dupilumab may affect parasitic infection suscepti-

bility is needed, especially in geographic areas where prevalence of 

these types of infections is higher.

An advantage of this pooled analysis is the sample size (approxi-

mately 600 patients), which increases the ability to identify potential 

safety signals. A potential limitation is that, despite the pooled data, 

the study population was limited to the safety analysis sets from 

two randomized controlled trials, which may not be reflective of 

real- world patient populations. In addition, despite the sample size, 

some of the infection events were rare, limiting precise estimation of 

incident rates. In addition, the analysis did not account for the use of 

TCS as rescue medication, which could potentially reduce incidence 

of skin infections by reducing inflammation.28 Finally, many of these 

diagnoses were clinical, without any microbiological investigation.

In summary, overall infection rates were numerically lower and 

skin infection (including non- herpetic skin infections) rates were sig-

nificantly lower compared with placebo in both children aged 6– 11 

years and adolescent patients with AD. Herpesvirus infections were 

also lower in the approved dupilumab doses and all dupilumab doses 

compared with placebo but were slightly higher in the other doses 

studied compared with placebo. Systemic anti- infective medication 

use was numerically, however, not significantly lower in dupilumab- 

treated patients. These findings provide further support for the 

safety profile of dupilumab in pediatric patients and reflect those 

of the individual study publications.10,11 Furthermore, these findings 

are consistent with published results in adults.13 The results of this 

analysis support the safety of dupilumab for treatment of adoles-

cents with moderate- to- severe AD and children with severe AD.
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