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ABSTRACT

Introduction: Dupilumab is approved to treat
moderate-to-severe atopic dermatitis (AD) in
several countries in patients as young as 6 years
of age. Since its approval, practical issues related
to the use of dupilumab for AD have arisen,
with particular interest in transitioning from
current therapies and managing medication

overlap, considerations for special populations
of patients with AD, and management of
potential adverse events.
Methods: This article aims to review the litera-
ture addressing several practical management
issues related to dupilumab use for AD and to
provide a framework for clinical decision-mak-
ing in these circumstances and sub-populations.
Each statement was reviewed, revised and voted
on by authors to provide their level of agree-
ment and degree of uncertainty for each
statement.
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Results: An agreement level [ 80% was
achieved for all of the statements.
Conclusion: The expert panel provides state-
ments considering the practical management of
patients with AD taking dupilumab to inform
clinical decision-making in specific but fre-
quently encountered clinical situations.

Keywords: Atopic dermatitis; Dupilumab;
Practical management

Key summary points

Dupilumab has been approved in several countries for

AD in patients as young as 6 years

Practical management issues around the use of

dupilumab for AD remain, including considerations

for treatment initiation and maintenance, special

populations of interest, and management of potential

adverse events

A panel of Canadian dermatologists reviews and

provides practical recommendations for the use of

dupilumab based on available literature and clinical

expertise

INTRODUCTION

Dupilumab is the first biologic approved to treat
atopic dermatitis (AD) and is approved for use
in patients as young as 6 years in some coun-
tries. Given the diverse populations being trea-
ted for AD with dupilumab in the real world
compared to more restricted clinical trial pop-
ulations, several practical issues remain of
interest, including considerations for treatment
initiation and maintenance, special populations
of patients with AD not included in trials, and
management of adverse events such as con-
junctivitis and facial rash. The aim of this work
is to provide a concise review of the available
evidence and provide expert opinions from a
panel of dermatologists specializing in AD rela-
tive to the practical use of dupilumab for this
condition.

METHODS

The expert dermatology panel was comprised of
12 board-certified dermatologists with up to
40 years of clinical and research expertise in AD
from across Canada. This panel discussed prac-
tical management issues and special popula-
tions relative to dupilumab use in AD, agreed
upon topics for review and practical considera-
tion, conducted an unstructured review of
recent literature, identified points of uncer-
tainty, and provided practical recommenda-
tions for dupilumab use based on both the
available literature and clinical expertise. As no
data were collected for the purpose of this work,
institutional ethics approvals were not required.

To quantify panel concordance with each
statement, support was quantified using an
approach to solicit expert estimation of confi-
dence and degree of uncertainty [1, 2]. Briefly,
all authors reviewed each summary draft state-
ments prior to voting. Responses were collated
and revisions applied, followed by one round of
anonymous voting indicating level of agree-
ment for each statement (0–100%) and degree
of uncertainty for each statement. Panelists
evaluated each statement based on a combina-
tion of assessment of the available literature as
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well as clinical opinion. Abstaining was not
permitted.

Individual responses were represented as
beta distributions in the supplementary appen-
dix along with consolidated estimates and
Bayesian distributions. Bayesian estimates of
support and 95% credibility intervals were cap-
tured within the text and in Table 1.

Limitations of the current study include
paucity of robust peer-reviewed data and/or
controlled studies relative to several of the
topics addressed here, subjective nature of
polling and validation of level of agreement
tools used in this study, and potential for
selection bias by reviewers. Accordingly, state-
ments were drafted and evaluated to reflect
expert clinical opinion in consideration of the
available published literature.

Section 1: Treatment Initiation
and Maintenance

Dosing for adults and pediatric patients 60 kg
consists of 600 mg loading dose (LD) followed
by 300 mg every other week (q2w) for AD [3].
Pediatric dosing for patients 60 kg is weight-
based, consisting of either 600 mg LD followed
by 300 mg every 4 weeks (q4w) for patients 15
to\ 30 kg, or 400 mg LD followed by 200 mg
q2w for patients 30 to\ 60 kg in Canada and
the US.

Dupilumab has been studied in randomized
controlled trials as monotherapy and with
concomitant topical corticosteroids (TCS);
however, no formal studies have assessed dupi-
lumab in combination with traditional systemic
agents currently used to manage AD, including
methotrexate (MTX), cyclosporine (CsA), or
systemic corticosteroids (SCS). Importantly, in
AD clinical trials multiple dosing arms were
studied including a weekly (qw) dosing arm in
adult patients in both Phase 3 trials and open-
label extension [4–6].

Since its approval for AD, practical issues
related to dupilumab initiation and ongoing
maintenance remain, including transition
guidance from traditional systemic agents, how
to address AD flares requiring additional

therapies, and management of partial or non-
durable response.

1.1 Transitioning from conventional systemic
agents to dupilumab
Statement 1.1.1 Concurrent treatment with
traditional systemic therapy and dupilumab
does not alter either drug’s intrinsic risk profile.
Bayesian estimate of support (95% credibility
interval): 97.8% (97.1–98.2%).

Statement 1.1.2 When initiating dupilumab,
concurrent systemic therapies may be tapered
according to clinical response following dupi-
lumab introduction, except in cases of adverse
event or intolerance to traditional systemic
agent necessitating withdrawal as abruptly as
permitted relative to the safety issue. 98.6%
(98.3–99.3%).

Given the widespread use of traditional sys-
temic agents to treat moderate-to-severe AD,
many patients are likely to be on such an agent
upon dupilumab initiation. Clinicians may
prefer to wean patients off these agents slowly
to reduce the likelihood of rebound. However,
there is little published literature on the con-
comitant use of dupilumab with traditional
systemic agents to guide this process.

Three relevant publications provide practical
guidance for transitioning to dupilumab [7, 8].
Ludwig et al. [7] suggest regular dose tapering of
the traditional agent by half over 8 and
12 weeks in pediatric and adult patients,
respectively, to match anticipated timing of
dupilumab efficacy as extrapolated from phase
3 studies [4, 7, 9, 10]. This approach does not
consider patient variability with respect to
timing and degree of efficacy of both dupilumab
and the overlapping systemic agent. De Wijs
et al. [8] suggest an 8-week overlap at full dose
of the traditional agent, followed by dose
tapering every 2–4 weeks, with earliest discon-
tinuation of the traditional agent at 12–
14 weeks. It also includes specific guidance for
CsA to prevent rebound and guidance for those
not achieving disease control during taper.
Notably, the authors published favorable data
in a small patient sample comparing their
approach to a more abrupt discontinuation
approach, showing better overall improvements
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Table 1 Final statements and voting results

Topic area Statement Voting Results
(Bayesian estimate [95%
credibility interval])

Section 1.
TreatmentInitiation
andMaintenance

1.1 Transitioning from
conventional systemic therapy to
dupilumab

1.1.1. Concurrent treatment with traditional systemic
therapy and dupilumab does not alter either drug’s
intrinsic risk profile

97.8% (97.1–98.2%)

1.1.2. When initiating dupilumab, concurrent systemic
therapies may be tapered according to clinical response
following dupilumab introduction, except in cases of
adverse event or intolerance to traditional systemic agent
necessitating withdrawal as abruptly as permitted relative
to the safety issue

98.6% (98.3–99.3%)

1.2 Evaluation and maintenance of
patients with AD on dupilumab

1.2.1. For patients with adequate clinical response to
dupilumab, continued use at the approved dose regimen
will provide optimal long-term benefit, unless PROs fail to
improve

96.2% (95.4–96.9%)

1.2.2. For patients who do not achieve clinical improvement
in AD by week 16–24, re-evaluation of diagnosis and
alternative treatment may improve outcome

98.4% (97.4–98.8%)

1.3 Management of partial or non-
durable responders and
concomitant systemic therapies

1.3.1. Increasing to weekly dosing may be considered in
patients with partial or non-durable response to
dupilumab

92.7% (90.0–94.9%)

1.3.2. For patients not achieving adequate response on
dupilumab, the addition of a traditional systemic agent
may provide benefit

98.3% (97.3–98.7%)

Section 2. Special
Populations

2.1 Pregnancy and breastfeeding 2.1.1. Dupilumab exposure during pregnancy poses little risk
to mother and fetus

89.9% (86.3–92.9%)

2.1.2. There is negligible absorption of dupilumab by infants
who are breast fed by women taking dupilumab

97.0% (96.1–97.9%)

2.2 Malignancy 2.2.1. There is no known additional risk in treating patients
with prior malignancy and most active malignancies with
dupilumab. Exclusion of CTCL prior to dupilumab
initiation is an important safety consideration

92.7% (90.1–94.9%)

2.3 Patients with pre-existing
immune disorders

2.3.1. Dupilumab is unlikely to increase risks associated with
pre-existing immune disorders including patients with
HIV, patients with HIES, and organ transplant recipients.
Drug-drug interactions are an important consideration
when using traditional systemic agents in patients with
pre-existing immune disorders

95.6% (94.2–97.0%)

2.4 AD in older adults 2.4.1. Dupilumab has no additive safety concerns in older
patients with AD and should be considered preferential to
traditional systemic agents where contraindications,
polypharmacy, and co-existing conditions complicate their
use

95.2% (94.0–96.8%)

2.4.2. A confirmed diagnosis of AD in older adults with
atypical presentation, especially to rule out CTCL, is
crucial before initiating any systemic therapy, including
dupilumab

95.8% (94.9–96.9%)

2.5 Patients with suspected or
confirmed COVID-19 infection

2.5.1. Dupilumab may be continued in patients with
COVID-19

91.7% (88.8–94.1%)

2.5.2 Dupilumab is unlikely to impact COVID-19 vaccine
effectiveness and is not associated with additional safety
risk

92.8% (89.2–95.5%)
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in Eczema Area and Severity Index (EASI) using
the above taper protocol.

The overall goal of therapy is to optimize
disease control with minimal safety or tolera-
bility issues. As such, topical and non-prescrip-
tion therapies should always be optimized to
maximize therapy success both prior to and
during management with a systemic or biologic
agent. Patients optimally controlled on a tradi-
tional systemic agent with no significant
adverse events, tolerability issues, or long-term
safety risks should be left on their current
medication. Patients achieving suboptimal
response to their traditional systemic agent
despite medication optimization and adherence
should be transitioned to dupilumab, with the
aim of using the lowest effective dose of the
traditional agent to achieve control. Impor-
tantly, patients on CsA may be considered for
transition to dupilumab even in cases of opti-
mal clinical response due to potential long-term
nephrotoxicity.

We are aligned with an approach that
maintains overlap of dupilumab with the

traditional systemic agent until optimal clinical
response is achieved as assessed by the clinician.
Extrapolating from published Phase 3 data, this
may range from 2 to 16 weeks, but may vary
from patient to patient depending on the speed
or degree of response or based on patient factors
[4, 9, 10]. One important exception is in cases of
acute safety or tolerability concerns with the
traditional systemic agent, which may require
withdrawal as abruptly as permitted in a pro-
portionate manner to the significance of the
safety issue.

1.2 Evaluation and maintenance of patients
with AD on dupilumab
Statement 1.2.1 For patients with adequate
clinical response to dupilumab, continued use
at the approved dose regimen will provide
optimal long-term benefit, unless PROs fail to
improve. 96.2% (95.4–96.9%).

Statement 1.2.2 For patients who do not
achieve clinical improvement in AD by week
16–24, re-evaluation of diagnosis and

Table 1 continued

Topic area Statement Voting Results
(Bayesian estimate [95%
credibility interval])

Section 3.
Management of
Potential Adverse
Events

3.1 Conjunctivitis 3.1.1. Prophylactic measures such as artificial tears may
reduce the incidence of conjunctivitis in patients with AD
taking dupilumab

92.8% (92.0–94.1%)

3.2 Recalcitrant head and neck
dermatitis

3.2.1. Dupilumab-associated recalcitrant head and neck
dermatitis may respond to short courses of low- to mid-
potency topical steroids, topical calcineurin inhibitors
and/or topical ketoconazole without dupilumab
interruption

98.4% (98.2–99.1%)

3.2.2. A short course of itraconazole or adjunct systemic
therapy has provided benefit in some patients not
responding to topical therapy

81.8% (75.8–87.0%)

3.3. Psoriasis 3.3.1. Psoriasiform eruption has been reported in patients
receiving dupilumab for AD. Most cases are localized and
can be managed with topical anti-psoriatic therapy
without dupilumab discontinuation

85.7% (80.3–90.2%)

3.4. Arthrosis 3.4.1. Arthrosis and arthralgia are rare in patients receiving
dupilumab, and their association with dupilumab therapy
is uncertain

86.7% (82.9–90.0%)

Please see S1 in the electronic supplementary material for details on the Individual and composite agreement plots of panelists including calculation of mean
and Bayesian estimates
AD atopic dermatitis, CTCL cutaneous T-cell lymphoma, HIV human immunodeficiency virus, HIES hyper-IgE syndrome, COVID-19 coronavirus disease
of 2019
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alternative treatment may improve outcome.
98.4% (97.4–98.8%).

Clinical response to therapy in AD should
consider objective and subjective outcomes
over and above those mandated in clinical
studies. Importantly, the primary outcome of
IGA 0/1 used in phase 3 studies in AD fails to
consider important aspects of disease impact.
Notably, Silverberg et al. [11] demonstrated in a
pooled analysis of two phase 3 trials that most
adult patients who do not achieve IGA 0/1
achieve clinically relevant treatment effects on
dupilumab, including EASI improvement, body
surface area involvement (BSA), pruritus, qual-
ity of life outcomes and patient satisfaction,
underscoring the need to consider multiple
outcomes in determining treatment success.

An international treat-to-target clinical
approach for AD was recently published, which
recommended patient evaluation at 3 and
6 months for initial and optimal disease control
targets, respectively [12]. Briefly, treatment
continuation should be considered for patients
who achieve benchmarks in both patient self-
reported global assessment (PtGA) and at least
one disease domain (EASI, SCORAD, NRS, DLQI
or POEM). Treatment optimization should be
considered for patients achieving improvement
in either PtGA or a disease domain, but not
both. Finally, treatment modification should be
considered for those failing to achieve either
outcome. Overall, this is a reasonable and clin-
ically meaningful approach to evaluating treat-
ment effectiveness as it considers multiple
clinician and patient-reported AD outcomes.
For the purposes of the discussion below, we
will categorize the groups above as adequate,
partial, and non-responders, respectively, rec-
ognizing that clinicians may vary in their
accordance with these definitions.

For patients achieving adequate response to
dupilumab, dosing should be maintained for
long-term clinical efficacy. Results from a long-
term maintenance study of dupilumab in adult
AD showed that reduced dose frequency may
decrease overall efficacy without safety advan-
tage [13]. Additionally, a nominally higher rate
of anti-drug antibodies was reported in patients
with reduced dose frequency; however, this

signal is not associated with clinical adverse
effect, and long-term data suggest that patients
are able to effectively recapture treatment
response after dupilumab interruption [14].

For those on an overlapping traditional sys-
temic agent, this agent may be tapered in a
stepwise fashion in consideration of the phar-
macokinetics of the agent until it is eliminated,
or until loss of clinical response is observed, in
which case the lowest effective dose may be
used as maintenance. High-level responders
may be able to taper off their traditional sys-
temic agent more rapidly.

Non-responders should be re-evaluated to
confirm diagnosis and ensure therapy adher-
ence, including non-prescription therapies.
Clinicians may consider stopping dupilumab
therapy in cases of lack of clinical response
within 16–24 weeks.

1.3 Management of partial or non-durable
responders and concomitant systemic therapy
Statement 1.3.1 Increasing to weekly dosing
may be considered in patients with partial or
non-durable response to dupilumab. 92.7%
(90.0–94.9%).

Statement 1.3.2 For patients not achieving
adequate response on dupilumab, the addition
of a traditional systemic agent may provide
benefit. 98.3% (97.3–98.7%).

Patients achieving partial response to dupi-
lumab should be evaluated to ensure correct
diagnosis, medication adherence, optimization
of topical therapies and general measures, and
the addition of NB-UVB phototherapy where
available. Escalation to weekly dosing has been
shown to be safe and effective based on long-
term studies of dupilumab in adult AD and may
be considered in partial responders [14]. Indeed,
among adult patients not achieving primary
trial endpoints on q2w dupilumab monother-
apy who underwent dose escalation to qw in
open-label extension, 91% of patients achieved
EASI-75 by week 100 and 97% by week 148 [6].

Finally, the addition of a traditional systemic
agent may provide additional clinical benefit
and may be used at full dose to expedite disease
control, followed by taper as previously descri-
bed. Choice of agent may depend on several
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factors, including the speed and degree of dis-
ease control required, severity of acute flare, and
tolerability issues. CsA typically provides the
most rapid response; however, it should be used
under close surveillance due to nephrotoxicity
and hypertension concerns. Importantly,
abrupt discontinuation of traditional systemic
therapies may cause rebound and should be
avoided.

A retrospective analysis of 69 patients taking
dupilumab for AD showed that in 11/12
patients deemed to have inadequate response to
dupilumab, the addition of oral steroids, CsA,
MTX, or NB-UVB therapy improved AD signs
and symptoms by 8 weeks of combined therapy
with no safety issues [15]. In cases of systemic
steroid usage, the intramuscular route is a pre-
ferred option by this panel due to both safety
and adherence issues.

Non-durable responders—those achieving
adequate response followed by subsequent
worsening of disease or failure to maintain
benchmarks of adequate response—may be
managed similarly to partial responders. In
these patients, an alternative diagnosis should
also be considered.

Section 2: Special Populations in AD

There are many considerations in treating AD in
special populations who are typically excluded
from clinical trials. Importantly, consideration
of the pharmacologic and safety profile of these
medications is important in clinical decision-
making, particularly for specific patient groups
such as pediatrics or patients with co-existing
conditions. In addition, for patients in whom
immunosuppression is already an issue, starting
a medication that further suppresses immunity
can be a cause for concern.

Many traditional systemic medications have
known drug-drug interactions, which is a con-
cern in patients where polypharmacy is already
an issue. These include, but are not limited to,
older adults, patients with organ transplants,
and patients receiving antiretroviral medica-
tions for HIV.

Dupilumab selectively downregulates the IL-
4 and IL-13 signaling pathways, which do not

play a significant role in antimicrobial and anti-
tumoral immunity. Furthermore, dupilumab is
not associated with end organ damage or sig-
nificant drug-drug interactions. In this light,
dupilumab may present a more favorable long-
term alternative to traditional systemic medi-
cations, particularly for patient groups for
whom the above issues are of specific concern.

This section aims to review the available lit-
erature for special patient populations in AD,
including patients who are pregnant or breast-
feeding, those with active or prior malignancy,
those with a co-existing immune condition,
older adults with AD, and those with suspected
or confirmed COVID-19 infection.

2.1 Dupilumab use during pregnancy
and lactation
Statement 2.1.1 Dupilumab exposure during
pregnancy poses little risk to mother and fetus.
89.9% (86.3–92.9%).

Statement 2.1.2 There is negligible absorption
of dupilumab by infants who are breast fed by
women taking dupilumab. 97.0% (96.1–97.9%).

During pregnancy, a shift in the Th1:Th2
balance of the maternal immune system favors
Th2 immunity in order to prevent fetal rejec-
tion. This shift is accompanied by an increased
risk of Th2/type 2-driven diseases presenting or
flaring during pregnancy [16]. AD, a disease
dominated by type 2 inflammation, is the most
common pregnancy-related dermatosis [17, 18].
It may occur in patients with a history of AD but
notably also presents de novo in some patients
[19]. In addition to the pathophysiologic basis
of AD exacerbation during pregnancy, the
physical and psychologic stress of pregnancy
may also lead to AD flares [20]. Evidence does
not suggest an increase in adverse pregnancy
outcomes in patients with AD [21, 22].

There is some published literature on the
treatment of AD in pregnancy and lactation,
but guidance regarding the specific use of
dupilumab is scarce [19, 20]. Dupilumab is an
IgG4 monoclonal antibody targeting IL-4Ra, the
common receptor subunit of IL-4 and IL-13. IgG
is actively transported through the placenta
during pregnancy, with transfer beginning
around 13 weeks gestational age and increasing

Dermatol Ther (Heidelb) (2021) 11:1805–1828 1811



linearly over the course of pregnancy, and with
the greatest transfer occurring during the third
trimester [23]. This means that at term fetal IgG
may exceed maternal levels by[ 20–30% [23].
IgG4 is the second most transported IgG sub-
class following IgG1 [24].

There are no data to suggest teratogenicity
due to dupilumab exposure [20]. Animal studies
using a surrogate antibody against IL-4Ra did
not show adverse outcomes on fertility and
pregnancy [3]. Two recent case reports of dupi-
lumab use during pregnancy/lactation have
been published showing no adverse outcomes
for the pregnancy [25, 26] as well as in the
reported lactation period for one patient who
breastfed [25]. However, one of the two patients
experienced an AD flare while on dupilumab
shortly after giving birth [26].

A position paper from the European Task
Force on AD (ETFAD), based on expert opinion,
recommended against the use of dupilumab in
pregnancy/lactation based on insufficient evi-
dence [20]. Similarly, Heilskov et al. [27] do not
recommend dupilumab use during pregnancy
planning, pregnancy, or breastfeeding; how-
ever, most recommendations in this review,
with the exception of corticosteroids and MTX,
are based on weak or inadequate evidence.

Biologics are large molecules that are passed
through breastmilk in very small amounts, with
IgA being the predominant immunoglobulin
subtype diffusing into breastmilk. When inges-
ted via breastmilk, IgG antibodies are also likely
broken down in the infant gut. Consideration
of biologic use during lactation should consider
that transfer into breastmilk and infant
absorption are minimal [28].

Due to lack of data, use of dupilumab during
pregnancy and lactation should be based on
shared decision-making between the patient
and clinician and consider benefit/risk for both
the mother and fetus/newborn. Pregnant
patients are often hesitant to take any systemic
medication during pregnancy, thinking that
taking medication is unsafe. Clinicians should
ensure patients understand that undertreated
AD in pregnancy is not without risk [29]. One
pregnancy registry for dupilumab is underway
in the US, as is a retrospective analysis of preg-
nancy outcomes using healthcare databases,

and future data will help to better inform deci-
sion-making [30, 31].

Finally, there is some evidence to suggest
acceptable safety of other systemic treatment
options for moderate-to-severe AD, including
systemic corticosteroids, CsA, and AZA, if the
need arises [20]. The ETFAD recommends that
the use of systemic steroids be limited in gen-
eral, but that they may be used at reduced
dosage for short periods when required. CsA
may be used in cases where there is a clear need
for better long-term disease control.

2.2 Use of dupilumab in patients
with malignancy
Statement 2.2.1 There is no known additional
risk in treating patients with prior malignancy
and most active malignancies with dupilumab.
Exclusion of CTCL prior to dupilumab initia-
tion is an important safety consideration. 92.7%
(90.1–94.9%).

The use of systemic therapies in patients
with malignancy is an area of special interest
based on the patient’s current medication regi-
men, potential use of immunosuppressive or
cytotoxic therapies, and overall health status.
Furthermore, considerations may be different in
patients with active vs. prior malignancy.

There are no clear reports of prior malig-
nancy recurrence on dupilumab, but patients
with a history of malignancy were generally
excluded from dupilumab clinical trials
[4, 5, 9, 10, 32–34]. There have been no safety
signals for malignancy in clinical trials of
dupilumab for AD or other indications
[4, 5, 9, 10, 32–34]. Therefore, the use of dupi-
lumab in patients with a prior malignancy is
thought to be low risk.

Data for dupilumab in patients with active
malignancy are scarce. There are published case
reports of patients with active malignancy
where dupilumab was safely used; these include
bladder cancer, renal carcinoma, melanoma,
squamous cell carcinoma, and immune-related
cutaneous adverse events secondary to
chemotherapy [35–38]. Indeed, ASCO guideli-
nes include dupilumab in their treatment algo-
rithm for patients with active malignancy
experiencing pruritus as an adverse event of
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chemotherapy [37]. Furthermore, published
case reports suggest that dupilumab may be an
effective therapy to treat eosinophilic dermato-
sis of hematologic malignancy in patients with
active chronic lymphocytic leukemia [39–41].

One area of particular concern is patients
with suspected or active cutaneous T-cell lym-
phoma (CTCL), as recently published case
reports show progression of CTCL after initia-
tion of dupilumab [42–44]. These patients had
either an established CTCL diagnosis for which
the medication was used off-label or a presumed
diagnosis of AD when dupilumab was initiated
followed by an eventual diagnosis of CTCL.

The relationship among AD, CTCL, and
dupilumab is controversial. In older patients
with an AD-like presentation, caution must be
taken to ensure correct diagnosis prior to dupi-
lumab initiation. Based on published reports,
there is speculation that these cases may have
been existing, early stage CTCL, misdiagnosed
as AD [43, 44]. Additionally, Espinosa et al. [42]
speculate that progression of CTCL may be due
to resistance of IL-4/-13 blockade of some CTCL
cells. Conversely, one case report described a
patient with CTCL and concomitant AD
responding to dupilumab in both diseases and
an eventual weaning of some CTCL treatments
[45]. Special caution should be exercised in
patients who may have underlying CTCL,
including older patients with atypical or new-
onset AD-like presentation, erythrodermic pre-
sentation, patients presenting with new lesions
at locations different from typical AD sites,
patients with worsening pruritus, or those pre-
senting with lymphadenopathy.

Special consideration of dupilumab use in
patients with malignancy should involve many
patient-specific factors, including immune sta-
tus, polypharmacy, and patient preference.
Based on the available data, dupilumab may be
low risk in patients with a prior malignancy and
may be considered in some cases of active
malignancy, particularly to treat some cuta-
neous adverse events secondary to
chemotherapy.

2.3 Dupilumab use in patients with pre-
existing immune conditions
Statement 2.3.1 Dupilumab is unlikely to
increase risks associated with pre-existing
immune disorders including patients with HIV,
patients with HIES, and organ transplant recip-
ients. Drug-drug interactions are an important
consideration when using traditional systemic
agents in patients with pre-existing immune
disorders. 95.6% (94.2–97.0%).

Guidance regarding the use of dupilumab in
patients with pre-existing immune conditions
such as HIV, genetic immune disorders, and
immune suppression related to organ trans-
plantation is limited. These patients were gen-
erally excluded from clinical trials and, as such,
reliance on case reports and pharmacologic
principles must be used to guide clinical deci-
sion-making for these patients.

Patients with HIV Several case reports have
described successful control of AD with dupi-
lumab and no adverse outcomes with respect to
viral load, CD4+counts, or infections for up to
23 months of therapy [36, 46–51]. Furthermore,
some data suggest that IL-4 may contribute to
HIV virulence and that antagonizing IL-4 may
prevent HIV replication in polarized Th2 cells
[52, 53]. Indeed, analyses of HIV resistance have
demonstrated that reduced IL-4 activity was
associated with HIV resistance [52, 54].

Thus, dupilumab may be considered a pre-
ferred systemic therapy option for patients with
AD and concomitant HIV because of lack of
immune suppressive effects and known relevant
drug-drug interactions, unlike other oral
immune suppressive medications.

Patients with hyper-IgE syndrome (HIES)
HIES is an umbrella of immune disorders char-
acterized by a triad of AD, recurrent skin and
pulmonary infections, and elevated serum IgE
[55]. Autosomal dominant HIES, or Job syn-
drome, is caused by heterozygous loss of func-
tion mutation of STAT3 and is the disease
prototype, with clinical features including
neonatal onset AD, staphylococcal skin and
respiratory infections, and non-immunologic
features such as skeletal and tissue
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abnormalities. Importantly, many patients with
HIES will suffer from severe, uncontrollable AD.

There are three published case reports of
patients with HIES successfully treated with
dupilumab [56–58]. In these cases, improve-
ment in AD signs, symptoms, and quality of life
was observed for up to 17 months of treatment.
In one case, pruritic eruption was observed at
17 months, which resolved quickly with steroid
administration; however, this patient had
transitioned to monthly injection at this point
[58].

Likewise, we report here a 52-year-old male
patient with autosomal dominant HIES and
lifelong history of severe, extensive AD. This
patient failed trials of MTX and CsA and was
intolerant to intramuscular triamcinolone ace-
tonide. Dupilumab was found to be effective
and well tolerated and yielded improvement
within 1 month of treatment (Fig. 1).

We also report a case of a 16-year-old female
patient with severe AD, recurrent infection,
multiple hospitalizations, and co-existing HIES.
This patient failed TCS, TCI, and NB-UVB, and
her parents refused traditional systemic agents.
She has been successfully treated with dupilu-
mab and has maintained mild disease for[
18 months of follow-up, along with improved
sleep quality and overall quality of life.

Based on our clinical experience, and due to
increased risk of infection in patients with HIES,
dupilumab is a good choice of therapy where
oral immunosuppressive medications may not
be appropriate [55]. In addition, the demon-
strated reduction of skin infections and eczema
herpeticum noted with dupilumab treatment in
AD may provide benefit [59].

Post-transplant allergy, autoimmunity, and
immune-related disorders (PTAA) PTAA is an
umbrella of allergic and autoimmune condi-
tions that may present in patients post-trans-
plant, likely as a consequence of continuous
Th1 suppression with immunosuppressive
agents used to prevent graft rejection [60]. This
relative Th2 polarization can present as AD,
asthma, allergic rhinitis, food allergy, or eosi-
nophilia and appears to be most common in
heart and liver transplant recipients [61].

There are several case reports of dupilumab
use in patients experiencing AD following solid
organ transplants including heart and liver
[62–65]. All cases reported significant effective-
ness and safety for as long as 2 years with no
new safety issues or concerning infections
reported [64]. Notably, conjunctivitis was
observed in two patients following dupilumab
initiation and required artificial tears, periocular
tacrolimus, and/or steroid drops [64, 65].

Although renal transplant participants are
less likely to develop PTAA compared to other
transplants, they may suffer from pruritus rela-
ted to compromised renal function [66]. Dupi-
lumab has also been shown in two case reports
to successfully treat uremic pruritus in renal
transplant patients without safety concern
[66, 67].

Dupilumab may be the preferred systemic
agent of choice in patients with PTAA given lack
of immunosuppression or drug-drug interac-
tions. Collaboration with an interdisciplinary
medical team is important in managing these
complex patients.

2.4 Dupilumab use for AD in older adults
Statement 2.4.1 Dupilumab has no additive
safety concerns in older patients with AD and
should be considered preferential to traditional
systemic agents where contraindications,
polypharmacy, and co-existing conditions
complicate their use. 95.2% (94.0–96.8%).

Statement 2.4.2 A confirmed diagnosis of AD in
older adults with atypical presentation, espe-
cially to rule out CTCL, is crucial before initi-
ating any systemic therapy, including
dupilumab. 95.8% (94.9–96.9%).

AD in older adults is complicated by physi-
ologic impairments associated with advancing
age, multiple comorbidities, and risk of
polypharmacy. AD in older adults may vary
from the general AD population and include
lower incidence of face, scalp, and flexural
involvement along with higher incidence of
lesions affecting the groin and buttocks [68]. AD
in older patients may appear as late onset,
recurrence in patients with a history of child-
hood AD, or continuation and/or recurrence in
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patients with adolescent or adult history of AD
[68].

Given the unique clinical presentation in
this age group, it is important to consider dif-
ferential diagnoses, which may include astea-
totic, nummular, or contact dermatitis, prurigo,
scabies, drug reactions, exanthematous variant
of bullous pemphigoid, and chronic eczematous
eruption of aging. Additionally, CTCL is of
particular concern in this age group and may
present with overlapping features of AD
[42, 68]. Given the previously described con-
cerns with dupilumab use in the context of
CTCL, workup to rule out CTCL in suspected
cases of AD in older patients is crucial before
initiating dupilumab.

The management of AD in older adults pre-
sents unique challenges. Older patients tend to
have decreased skin moisture content and dif-
ficulty maintaining self-care. Frequent visits
associated with NB-UVB therapy may be too
burdensome. Skin atrophy associated with TCS
is a consideration in older adults, and TCI may
be preferred for some patients [69]. Finally,
traditional systemic agents have important
contraindications in older patients, and preva-
lence of these contraindications increases with
age [69].

The incidence of comorbid disorders in older
patients with AD is high. In one study, reported
comorbidities included hypertension (58.3%),
cerebrovascular disease (26.3%), heart disease
(23.7%), diabetes mellitus (17.4%), and renal
disease (10.5%) [68]. The use of traditional sys-
temic agents thus deserves special consideration
in the setting of these comorbidities. Impor-
tantly, CsA has numerous potential drug inter-
actions with calcium channel blockers, statins,
NSAIDs, SSRIs, and diuretics, complicating its
use in treating AD in the older population [69].
MTX is renally excreted, and special considera-
tion should be given to patients with renal
issues; Howell et al. [69] specifically recommend
that in older patients with renal impairment,
meticulous dose adjustment of MTX is required
when prescribed.

There is a relative lack of data on systemic
therapy for AD in older patients. Despite an
estimated 7% prevalence of AD in patients [
65 years, a recent systematic review showed

relatively lower representation of older patients
in randomized controlled trials for AD, at 4%
[70]. In addition, none reported outcomes
explicitly for older patients.

Two recent retrospective analyses have eval-
uated dupilumab efficacy and safety in older
adults. In a single-center study of 30 patients
65 years with AD, 72.7% of patients had a

contraindication to CsA, many of which were
due to potential drug interactions [71]. In these
patients, dupilumab led to a statistically signif-
icant improvements in EASI, VAS-pruritus, and
DLQI with a favorable safety profile. In a large,
multi-center study of 253 patients 65 years with
AD, dupilumab efficacy was found to be com-
parable to those aged 18–64 years treated with
dupilumab over 16 weeks, with a favorable
safety profile, including only one drug discon-
tinuation due to adverse event [72].

Based on the available data, dupilumab
appears to be a safe and effective treatment
option for older patients with AD and does not
present the same complications of potential
drug interactions compared to some traditional
systemic agents; however, more data are nee-
ded. Clinical data powered to differentiate effi-
cacy and safety in older patients compared to
the general AD population will be helpful in
guiding treatment decisions for these complex
patients and may provide insight into what, if
any, dose adjustment considerations are
needed.

2.5 Patients with suspected or confirmed
COVID-19 infection
Statement 2.5.1 Dupilumab may be continued
in patients with COVID-19. 91.7% (88.8–
94.1%).

Statement 2.5.2 Dupilumab is unlikely to
impact COVID-19 vaccine effectiveness and is
not associated with additional safety risk. 92.8%
(89.2–95.5%).

COVID-19 proposes distinctive challenges to
clinicians, as the evidence of risk-benefit for
continued treatment for patients with suspected
or confirmed COVID-19 is still evolving. Type 2
immunity is important for host immunity
against extracellular parasites and underlies
many allergic disorders, but is of lesser
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importance to antiviral immunity, which tends
to be dominated by IFN signaling and Th1
immunity [73–75].

Dupilumab does not appear to increase risk
of infection or infection outcomes [59, 76].
However, these analyses are not specific to
COVID-19 and are limited in their interpreta-
tion. Data from ongoing registries such as
SECURE-AD and the AAD COVID-19 Derma-
tology Registry may provide useful data on
COVID-19 infection risk and outcomes in
patients with AD on any systemic therapy,
which will better inform treatment decisions.

Current guidance from the International
Eczema Council and the ETFAD suggests that
dupilumab be continued as scheduled in cases
of suspected or mild-to-moderate COVID-19
infection and that therapies targeting type 2

inflammation such as dupilumab may be pre-
ferred compared to traditional systemic agents
during the pandemic, recognizing that this
theoretical advantage is not supported by
robust clinical data [77, 78].

Preliminary data from 145 patients in the
SECURE-AD registry showed no significant dif-
ference in COVID-19 infection and recovery
rates between patients taking dupilumab com-
pared to traditional systemic agents [79]. How-
ever, the duration of COVID-19 symptoms was
statistically lower in patients on dupilumab
compared to traditional agents. Furthermore, a
trend toward lower hospitalization risk for
patients on dupilumab was found compared to
those on traditional agents, although not sta-
tistically significant. This is a preliminary anal-
ysis, and more robust data from this registry and

Fig. 1 Patient with HIES and severe AD. Panel i and ii:
Before dupilumab, on MTX 25 mg weekly. Panel iii and
iv: 1 month after dupilumab initiation plus MTX 25 mg

weekly. Photos courtesy of Dr. M Gooderham. HIES
hyper-IgE syndrome, AD atopic dermatitis, MTX
methotrexate
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others are needed to inform treatment decisions
with respect to the COVID-19 pandemic.

In the context of active COVID-19 infection,
dupilumab may be continued if the patient has
severe underlying disease and if the risk of
exacerbation of that disease is significant.
Finally, if any systemic therapy for AD is with-
held, appropriate management of the underly-
ing condition with other agents should be
considered.

Furthermore, data have shown safety and
efficacy of non-live vaccines in the context of
dupilumab use [80]. Given these data along
with the known safety profile of currently
authorized vaccines for COVID-19, vaccines for
COVID-19 do not pose any known effects on
vaccine efficacy or safety in patients taking
dupilumab. Accordingly, the Canadian Derma-
tology Association recently published a position
statement supporting the continued use of sys-
temic therapy during vaccination against SARS-
CoV-2, unless there is a specific concern of
reduced vaccine effectiveness [81].

Discontinuation of dupilumab in the con-
text of COVID-19 infection and/or vaccination
should consider the impact of treatment with-
drawal on primary disease, impact on comor-
bidities, and relative risk of viral infection with
other systemic agents. In addition, the impor-
tance of COVID-19 vaccination during the
pandemic outweighs current potential safety
risks for patients taking dupilumab, despite the
paucity of evidence available at this time.

Section 3: Management of Potential
Adverse Events in Patients on Dupilumab
for AD

While dupilumab has been associated with sig-
nificant and sustained improvements in disease
outcomes and quality of life in patients with AD
[4], some adverse reactions such as conjunc-
tivitis [4, 82], recalcitrant head and neck der-
matitis [83–86], psoriasiform eruptions [87–92],
and arthritic conditions have been reported in
the literature [85, 93, 94]. Of those, only con-
junctivitis was identified as a confirmed adverse
event related to dupilumab based on clinical
trial data [3].

Notably, conjunctivitis has not been repor-
ted in dupilumab clinical trials for indications
other than AD [32, 34, 95], suggesting AD has a
unique pathophysiology contributing to eye
inflammation. Head and neck dermatitis has
not been reported as an adverse event in any
dupilumab trials [80] but has become a recog-
nized phenomenon in real-world use. Psoriasi-
form eruptions and arthritic conditions are rare,
and in some cases [85, 89] their association with
dupilumab therapy is controversial.

3.1 Management of Conjunctivitis in AD
Statement 3.1.1 Prophylactic measures such as
artificial tears may reduce the incidence of
conjunctivitis in patients with AD taking dupi-
lumab. 92.8% (92.0–94.1%).

Conjunctivitis is an important adverse event
associated with dupilumab in AD [82, 95].
Observational evidence suggests 30–50% of
adult patients will eventually develop conjunc-
tivitis on treatment [96, 97]. Importantly, epi-
demiologic studies have shown that
conjunctivitis is a common comorbidity of AD
regardless of therapy, with an estimated preva-
lence of 31.7% [98]. Interpretation of the liter-
ature about conjunctivitis and dupilumab is
complex since, in many studies, patients were
diagnosed by a dermatologist or allergist rather
than an ophthalmologist. Furthermore, con-
junctivitis refers to a cluster of terms captured in
clinical trial data and the evolving literature
recognizes “ocular surface disease” as a more
accurate term for this observation relative to
both dupilumab use and AD in general [99].

Conjunctivitis in dupilumab patients is
characterized by bilateral hyperemia, pruritus,
foreign body sensation, burning, stinging, and/
or increase lacrimation. Risk factors for con-
junctivitis include pre-dupilumab history of
conjunctivitis, and more severe disease at base-
line [82]. Of note, some patients with pre-ex-
isting conjunctivitis show improvement in eye
symptoms after dupilumab treatment [100]. The
mechanisms underlying the increase in con-
junctivitis in patients with dupilumab are
unknown, although several hypotheses are
currently being investigated [99]. Presentation
is most often mild to moderate and effectively
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controlled with artificial tears/eyedrops, with
some patients requiring topical medications to
the eyelid skin and/or conjunctiva. It may also
resolve spontaneously with continued dupilu-
mab treatment. A small number of patients will
have severe conjunctivitis that can lead to
dupilumab discontinuation.

Other eye disorders reported in dupilumab-
treated patients include dry eyes, blepharitis,
and keratitis. Cases of subepithelial fibrosis,
cicatricial conjunctivitis, cicatricial ectropion,
and/or corneal ulcerations occurring as early as
3 weeks after dupilumab initiation have been
reported in dupilumab-treated patients
[101, 102]. Important differential diagnoses
includes bacterial conjunctivitis, episcleritis,
scleritis, keratitis, uveitis, and acute glaucoma,
some of which are ophthalmic emergencies and
are important to rule out.

Some evidence recommends prophylactic
use of artificial tears, warm compresses, and
antihistamine drops [103]. For mild conjunc-
tivitis not responding to artificial tears or
moderate-to-severe conjunctivitis, corticos-
teroid eye drops, antihistamine/mast cell stabi-
lizer eye drops, cyclosporin eye drops, or
periocular pimecrolimus/tacrolimus may be
considered. Gooderham et al. [104] provide
useful guidance for management of conjunc-
tivitis for the dermatologist, and the reader is
referred to this article for detailed information
and guidance.

Ophthalmology referral should be consid-
ered in patients experiencing conjunctivitis
uncontrolled with first line therapies or if sig-
nificant eyelid edema, excoriation, or lichenifi-
cation are observed, or if there is doubt about
the diagnosis or treatment of the ocular disease.
Urgent ophthalmology referral should be con-
sidered in cases of significant or predominant
eye pain, loss of vision, or photophobia, espe-
cially with unilateral presentation.

Finally, there is little evidence to support
changes to dose frequency to improve con-
junctivitis in patients taking dupilumab for AD.
An analysis of pooled Phase 3 data suggests,
perhaps counterintuitively, that lower dupilu-
mab exposure may be associated with increased
incidence of conjunctivitis [82]. This may be

related to the fact that patients with conjunc-
tivitis have more severe AD [82].

3.2 Management of Recalcitrant Head
and Neck Dermatitis
Statement 3.2.1 Dupilumab-associated recalci-
trant head and neck dermatitis may respond to
short courses of low- to mid-potency topical
steroids, topical calcineurin inhibitors and/or
topical ketoconazole without dupilumab inter-
ruption. 98.4% (98.2–99.1%).

Statement 3.2.2 A short course of itraconazole
or adjunct systemic therapy has provided ben-
efit in some patients not responding to topical
therapy. 81.8% (75.8–87.0%).

Recalcitrant head and neck dermatitis
(HND), commonly reported as facial erythema,
is a common phenotype of AD and has also
been observed in real-world patients treated
with dupilumab [105]. While not identified as
an adverse event in dupilumab clinical trials
[80], retrospective analyses and registries sug-
gest frequency ranging from 3 to 10%
[84, 106, 107]. Simpson and Ahn [108] investi-
gated the prevalence of facial erythema from
162 patients on dupilumab for AD and detected
that most patients presented with facial ery-
thema before dupilumab initiation, and signs
resolved or improved on dupilumab. De novo
cases of facial erythema in patients treated with
dupilumab were uncommon, representing 4%
of patients in this cohort.

Dupilumab-associated recalcitrant HND may
present as erythema with or without fine scaling
on the head and neck region, within weeks to
months of dupilumab initiation [83]. Atopy and
conjunctivitis history do not appear to be pre-
disposing factors [84–86]. Lesional skin biopsies
revealed relative lack of spongiosis, increased
number of ectatic capillaries, and perivascular
lymphohistiocytic infiltration in a small patient
cohort [85]. Epidermal hyperplasia with elon-
gation of the rete ridges was observed in some
patients, resembling psoriasiform dermatitis
[85]. A recent systematic review of the literature
describes the clinical presentation, treatment
approaches, and outcomes in patients taking
dupilumab for AD [109].
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The pathogenesis of this reaction is unclear,
with several proposed theories including
hypersensitivity, site-specific treatment failure,
seborrheic dermatitis-like reaction to facial
Malassezia sp., paradoxical flaring of allergic
contact dermatitis, and shift from Type 2/Th2
dominant toward Th1-, Th17-, and Th22-dom-
inant responses [84, 85]. Based on heterogeneity
of reported cases, it is likely that the reaction
comprises several pathogenic mechanisms
which may vary from patient to patient.

Jaros et al. [110] provide a useful framework
for evaluating dupilumab-associated HND,
including exclusion of allergic contact der-
matitis, rosacea, periorificial dermatitis, demo-
dex-associated dermatitis, TCS withdrawal, and
Malassezia.

Patch testing in patients experiencing HND
is controversial. Suresh et al. [111] suggest that
all patients considered for dupilumab should be
patch tested with a standard series prior to
dupilumab initiation and that comprehensive
patch testing be considered in patients who
develop HND on dupilumab. However, these
approaches may not be practical and are com-
plicated by the potential of dupilumab to affect
patch test results [87, 112]. Furthermore, pub-
lished evidence suggests that even in patients
with evidence of allergic contact dermatitis,
allergen avoidance did not improve dermatitis
[85, 86]. It may be more reasonable to consider
patch testing only in patients whose presenta-
tion and thorough history suggest allergic con-
tact dermatitis overlying their AD.

Many patients experiencing recalcitrant
HND will show minimal discomfort and con-
tinue dupilumab therapy. Intermittent treat-
ments with emollients, TCS/TCI, azole
antifungals, fucidic acid, calcipotriene, iver-
mectin, or brimonidine, or systemic therapies
including prednisone, fluconazole, doxycycline,
or antihistamines have been reported in the
literature and may be considered [84–86, 113]. A
stepwise approach of low- to mid-potency TCS/
TCI or topical ketoconazole for 2–4 weeks, fol-
lowed by itraconazole 200 mg once daily (qd)
for 2–4 weeks if no improvement, may be
considered.

In patients who do not respond to the above,
those with significant effect on QoL, or for

those with severe recalcitrant face and neck
involvement, addition of MTX or CsA or a
temporary/permanent discontinuation of dupi-
lumab has been reported and can be considered
[110].

3.3 Management of paradoxical psoriasiform
eruption in patients with AD on dupilumab
Statement 3.3.1 Psoriasiform eruption has been
reported in patients receiving dupilumab for
AD. Most cases are localized and can be man-
aged with topical anti-psoriatic therapy without
dupilumab discontinuation. 85.7% (80.3–
90.2%).

Paradoxical psoriasiform eruption has been
described in a small number of cases of patients
taking dupilumab for AD in adults
[87–92, 114–118]. Localization was typically
limited to extremities, although other locations
were described. Napolitano et al. [117] report a
3% frequency of psoriasiform reaction in a
cohort of 90 patients. In 80% of cases, the
diagnosis was supported by histopathologic
changes consistent with psoriasis (PsO) includ-
ing regular acanthosis, hyperkeratosis, paraker-
atosis, and diminished granular layer.

Notably, dupilumab led to improvement in
underlying AD lesions prior to or during the
onset of paradoxical PsO presentation in nearly
all cases; notably, in the only reported case for
which dupilumab did not improve primary AD,
the diagnosis was in question and PsO may have
been present prior to dupilumab initiation [89].
Approximately half of patients were kept on
therapy despite this reaction, with control
achieved in most cases with TCS with or with-
out vitamin D analogue. Among those who
discontinued therapy, some reports noted res-
olution of PsO upon dupilumab discontinua-
tion accompanied by eventual AD flare
[92, 114].

Drug-induced PsO and psoriasiform eruption
were not reported as adverse events in dupilu-
mab clinical trials. With the limited number of
reports available, the prevalence of this phe-
nomenon remains in question. The case reports
to date also have limited information on patient
characteristics at baseline; only a few cases
document patients meeting the Hanifin and
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Rajka diagnostic criteria [87–92, 114–118].
Although most cases of AD and PsO are easily
distinguished clinically, phenotypes can over-
lap or mimic each other, and both eczematoid
psoriasis and psoriasiform dermatitis can be
found on histology [119, 120]. Quaranta et al.
[121] have previously reported a large case series
of patients with simultaneous AD and PsO and
found biomarkers of distinct T-cell subpopula-
tions such as Th17 biomarkers found exclu-
sively in PsO lesions and type 2 biomarkers
found exclusively in AD lesions. Although sup-
posedly antagonistic diseases, the heterogeneity
of AD is well known, and the simultaneous
presence of AD and PsO is known to occur even
without treatment.

The mutual antagonism of T-cells causing
PsO and AD has been reported, as Th1 signaling
is known to inhibit Th2 signaling and vice
versa. Indeed, targeted therapeutics for psoria-
sis, including anti-TNF and anti-IL-17A agents,
can themselves induce paradoxical eczematous
skin lesions, which have been postulated to be
Th2-driven responses [122, 123]. Adult patients
with AD may therefore develop psoriasis lesions
on dupilumab when Th2 counterregulatory
effects on Th17 responses are absent. However,
recent evidence suggests that there is no long-
term skewing of T cell subsets in patients taking
dupilumab for AD, including Th1-skewing
[124].

Dupilumab-associated psoriasiform lesions
in patients may be managed with topical anti-
psoriatic therapy without discontinuation of
dupilumab treatment as noted in the published
reports above. If this fails or in cases of severe
psoriasiform eruption, a combination of topical
anti-psoriatic treatments, phototherapy and/or
systemic treatment (MTX, CsA), and/or discon-
tinuation of dupilumab may be considered.

3.4 Management of Arthrosis in Patients
on Dupilumab for AD
Statement 3.4.1 Arthrosis and arthralgia are
rare in patients receiving dupilumab, and their
association with dupilumab therapy is uncer-
tain. 86.7% (82.9–90.0%).

Arthrosis is a relatively new adverse event
described in patients taking dupilumab and has

been reported in only a few patients in the lit-
erature [85, 93, 94]. Of the reported cases, the
clinical presentation varied and included gen-
eralized polyarthralgia, monoarthritis, and
enthesitis, and onset occurred days to months
following dupilumab initiation. Most patients
were classified as having new-onset seronega-
tive arthropathy. Notably, dupilumab treat-
ment led to substantial improvement in AD in
several cases, with three patients achieving
EASI\ 3 by week 8–12 of therapy. NSAIDs and
oral steroids were used to treat the reaction in
several cases, and three patients reported dupi-
lumab discontinuation.

Arthralgia was not reported as an adverse
event in clinical studies for dupilumab in AD or
asthma. In a Phase 3 study of dupilumab in
patients with chronic rhinosinusitis (CRSwNP),
arthralgia was observed in 5% of patients
receiving dupilumab vs. 1% placebo [34].
Importantly, patients with AD are often on a
traditional systemic agent that may be discon-
tinued at various times before or after dupilu-
mab initiation. As was seen in one case,
withdrawal from long-term anti-metabolites
such as MTX may also be associated with new
onset of spondyloarthritis.

Although the number of reported cases is
sparse, there is a theoretical mechanism for
psoriatic arthritis-like inflammation resulting
from inhibition of type 2 inflammation. With-
out Th2-mediated cross-inhibition, there is a
theoretical basis for IL-17- or IL-23-mediated
peripheral spondyloarthritis/psoriatic arthritis
pattern of inflammatory arthrosis in patients
treated with dupilumab. Indeed, in one ex vivo
study, stimulation of healthy entheses samples
with LPS to induce IL-23 was downregulated by
the addition of IL-4 and IL-13, lending weight
to the mechanistic rationale of IL-23-mediated
inflammation associated with downregulation
of IL-4 and IL-13 [125].

To date, reports of arthralgia associated with
dupilumab, possibly due to enthesitis, do not
meet criteria for “probable” on the Naranjo ADR
probability scale because of a lack of data [126],
and larger studies are required to better under-
stand the potential association.

Patients withdrawing from traditional sys-
temic agents such as MTX may experience
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rebound inflammation or inflammatory seque-
lae. As such, a tapered approach to withdrawing
traditional systemic agents upon dupilumab
initiation should be considered. Finally, when
NSAIDs are ineffective, rheumatology referral
may be considered. MTX may be an option to
treat arthralgia for patients on dupilumab for
AD.
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Lacour J-P, Beissert S, et al. Efficacy and safety of
multiple dupilumab dose regimens after initial
successful treatment in patients with atopic der-
matitis: a randomized clinical trial. JAMA Dermatol.
2020;156:131.

14. Beck LA, Mette D, Zhang Q, Akinlade B, Staudinger
H, Graham N, et al. 251 Treatment interruption did
not impact efficacy or long-term safety of dupilu-
mab: a phase 3 open-label trial. J Invest Dermatol.
2017;137:S43.

15. Gori N, Chiricozzi A, Malvaso D, D’Urso DF, Cal-
darola G, De Simone C, et al. Successful combina-
tion of systemic agents for the treatment of atopic
dermatitis resistant to dupilumab therapy. Derma-
tology. 2021;237:535–41.

16. Tavakolpour S, Rahimzadeh G. New insights into
the management of patients with autoimmune
diseases or inflammatory disorders during preg-
nancy. Scand J Immunol. 2016;84:146–9.

17. Ambros-Rudolph CM, Müllegger RR, Vaughan-
Jones SA, Kerl H, Black MM. The specific dermatoses
of pregnancy revisited and reclassified: results of a
retrospective two-center study on 505 pregnant
patients. J Am Acad Dermatol. 2006;54:395–404.

18. Vaughan Jones H, Nelson-Piercy SB. A prospective
study of 200 women with dermatoses of pregnancy
correlating clinical findings with hormonal and
immunopathological profiles. Br J Dermatol.
1999;141:71–81.

19. Yang CS, Teeple M, Muglia J, Robinson-Bostom L.
Inflammatory and glandular skin disease in preg-
nancy. Clin Dermatol. 2016;34:335–43.

20. Vestergaard C, Wollenberg A, Barbarot S, Christen-
Zaech S, Deleuran M, Spuls P, et al. European task
force on atopic dermatitis position paper: treatment
of parental atopic dermatitis during preconception,
pregnancy and lactation period. J Eur Acad Der-
matol Venereol. 2019;33:1644–59.

21. Trønnes H, Wilcox AJ, Markestad T, Tollånes MC,
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D, de Bruin-Weller M, et al. Infections in Dupilu-
mab Clinical Trials in Atopic Dermatitis: A Com-
prehensive Pooled Analysis. Am J Clin Dermatol.
2019;20:443–56.

77. International Eczema Councill. IEC Statement on
COVID 19 [Internet]. 2020. https://www.
eczemacouncil.org/iec-statement-on-covid-19.
Accessed 12 Feb 2021.

78. Wollenberg A, Flohr C, Simon D, Cork MJ, Thyssen
JP, Bieber T, et al. European Task Force on Atopic
Dermatitis statement on severe acute respiratory
syndrome coronavirus 2 (SARS-Cov-2) infection and
atopic dermatitis. J Eur Acad Dermatol Venereol
[Internet]. 2020. https://doi.org/10.1111/jdv.16411.

79. ISAD Society. AD and COVID-19: lessons from the
SECURE-AD registry and beyond [Internet]. 2020.
https://www.youtube.com/watch?v=
i0xNg95PKRg&feature=youtu.be. Accessed 12 Feb
2021.

80. Blauvelt A, Rosmarin D, Bieber T, Simpson EL, Bagel
J, Worm M, et al. Improvement of atopic dermatitis
with dupilumab occurs equally well across different
anatomical regions: data from phase III clinical tri-
als. Br J Dermatol. 2019;181:196–7.

81. Canadian Dermatology Association. Canadian Der-
matology Association Position Statement SC2 /
SARS-2 / SARS-Cov-2 (SC2) vaccination of patients
on systemic therapies [Internet]. 2021. https://
dermatology.ca/wp-content/uploads/2021/01/
CDA-Position-Statement_-Vaccination-of-patients-

on-systemic-therapies_20-Jan-2021.pdf. Accessed
12 Feb 2021.

82. Akinlade B, Guttman-Yassky E, de Bruin-Weller M,
Simpson EL, Blauvelt A, Cork MJ, et al. Conjunc-
tivitis in dupilumab clinical trials. Br J Dermatol.
2019;181:15.

83. Dalia Y, Johnson SM. First Reported Case of Facial
Rash After Dupilumab Therapy. Pract Dermatol.
2018.

84. Waldman RA, DeWane ME, Sloan B, Grant-Kels JM.
Characterizing dupilumab facial redness: a multi-
institution retrospective medical record review.
J Am Acad Dermatol. 2020;82:230–2.

85. Wijs LEM, Nguyen NT, Kunkeler ACM, Nijsten T,
Damman J, Hijnen DJ. Clinical and histopatholog-
ical characterization of paradoxical head and neck
erythema in patients with atopic dermatitis treated
with dupilumab: a case series. Br J Dermatol.
2019;183:745–9.

86. Seok SH, An JH, Shin JU, Lee HJ, Kim DH, Yoon MS,
et al. Facial redness in atopic dermatitis patients
treated with dupilumab: a case series. Allergy
Asthma Immunol Res. 2020;12:1063.

87. Safa G, Paumier V. Psoriasis induced by dupilumab
therapy. Clin Exp Dermatol. 2019;44:e49-50.

88. Stout M, Guitart J, Tan T, Silverberg JI. Psoriasis-like
dermatitis developing in a patient with atopic der-
matitis treated with dupilumab. Dermatitis.
2019;30:376–8.

89. Tracey EH, Elston C, Feasel P, Piliang M, Michael M,
Vij A. Erythrodermic presentation of psoriasis in a
patient treated with dupilumab. JAAD Case Rep.
2018;4:708–10.

90. Gori N, Caldarola G, Pirro F, De Simone C, Peris K. A
case of guttate psoriasis during treatment with
dupilumab. Dermatol Ther [Internet]. 2019. https://
doi.org/10.1111/dth.12998.

91. Varma A, Levitt J. Dupilumab-induced phenotype
switching from atopic dermatitis to psoriasis. JAAD
Case Rep. 2020;6:217–8.

92. Fowler E, Silverberg JI, Fox JD, Yosipovitch G. Pso-
riasiform dermatitis after initiation of treatment
with dupilumab for atopic dermatitis. Dermatitis.
2019;30:234–6.

93. Willsmore ZN, Woolf RT, Hughes C, Menon B,
Kirkham B, Smith CH, et al. Development of
inflammatory arthritis and enthesitis in patients on
dupilumab: a case series. Br J Dermatol. 2019;181:
1068–70.

1826 Dermatol Ther (Heidelb) (2021) 11:1805–1828

https://www.eczemacouncil.org/iec-statement-on-covid-19
https://www.eczemacouncil.org/iec-statement-on-covid-19
https://doi.org/10.1111/jdv.16411
https://www.youtube.com/watch?v=i0xNg95PKRg&feature=youtu.be
https://www.youtube.com/watch?v=i0xNg95PKRg&feature=youtu.be
https://dermatology.ca/wp-content/uploads/2021/01/CDA-Position-Statement_-Vaccination-of-patients-on-systemic-therapies_20-Jan-2021.pdf
https://dermatology.ca/wp-content/uploads/2021/01/CDA-Position-Statement_-Vaccination-of-patients-on-systemic-therapies_20-Jan-2021.pdf
https://dermatology.ca/wp-content/uploads/2021/01/CDA-Position-Statement_-Vaccination-of-patients-on-systemic-therapies_20-Jan-2021.pdf
https://dermatology.ca/wp-content/uploads/2021/01/CDA-Position-Statement_-Vaccination-of-patients-on-systemic-therapies_20-Jan-2021.pdf
https://doi.org/10.1111/dth.12998
https://doi.org/10.1111/dth.12998


94. Ishibashi M, Honda T, Tabuchi Y, Kabashima K.
Polyenthesitis during treatment with dupilumab for
atopic dermatitis. J Eur Acad Dermatol Venereol
[Internet]. 2020. https://doi.org/10.1111/jdv.16239.

95. Bansal A, Simpson EL, Paller AS, Siegfried EC,
Blauvelt A, de Bruin-Weller M, et al. Conjunctivitis
in dupilumab clinical trials for adolescents with
atopic dermatitis or asthma. Am J Clin Dermatol.
2021;22:101–15.

96. Halling A-S, Loft N, Silverberg JI, Guttman-Yassky E,
Thyssen JP. Real-world evidence of dupilumab effi-
cacy and risk of adverse events: a systematic review
and meta-analysis. J Am Acad Dermatol. 2021;84:
139–47.

97. Wollenberg A, Ariens L, Thurau S, van Luijk C,
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