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The impact of dupilumab on patch
testing and the prevalence of comorbid
allergic contact dermatitis in recalcitrant

atopic dermatitis: A retrospective
chart review
Jodie Raffi, BA,a,b Raagini Suresh, BS,a Nina Botto, MD,a and Jenny E. Murase, MDa,c

San Francisco, Irvine, and Mountain View, California
Background: It is unclear whether the type 2 T helper cellespecific immunosuppressive action of
dupilumab interferes with patch testing.
Objectives: We sought to evaluate the reliability of patch testing on dupilumab and the contribution of
allergic contact dermatitis (ACD) to complex dermatitis in patients with residual dermatitis on dupilumab.
Methods: This is a retrospective chart review of 48 patients with atopic dermatitis (AD) who were treated
with dupilumab. We compare the results of patch tests performed before and after the initiation of
dupilumab and the prevalence of comorbid ACD in patch-tested individuals.
Results: A minority of patch test reactions were ‘‘lost’’ on dupilumab (13/125; 10.4%). Five of 13 lost
reactions occurred in individuals with documented immunodeficiency. Thirty-two of 35 patch-tested
patients (91.4%) had comorbid ACD; 92.3% of individuals patch tested on dupilumab experienced further
clinical improvement with allergen avoidance.
Limitations: This is a nonrandomized study in a small cohort of patients. The clearance of dupilumab was
assessed by subjective patient reports.
Conclusions: Dupilumab does not appear to exert a dampening effect on patch test results. AD with
comorbid ACD was highly prevalent and allergen avoidance resulted in significant improvement in residual
dermatitis that had not resolved without dupilumab therapy. ( J Am Acad Dermatol 2020;82:132-8.)
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A
topic dermatitis (AD) is a chronic inflamma-
tory skin disorder that demonstrates a strong
bias toward type 2 T helper cell (TH2)

inflammation.1 Dupilumab, a human monoclonal
antibody that targets TH2 inflammation by inhibiting
the interleukin-4 receptor alpha subunit, is approved
for the treatment of moderate-to-severe AD.2
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Allergic contact dermatitis (ACD) is mediated by a
predominantly TH1/T cytotoxic response, with
contribution from the TH2, TH17, and TH22 inflam-
matory pathways.3,4 Although an attenuated
response to cutaneous allergens5-7 or a reduced
rate of contact sensitization8,9 has been reported in
patients with AD, individuals with AD may in fact
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experience comparable or higher rates of ACD than
the general population.10

Cellular and molecular profiling of ACD lesions
suggests that certain contact allergens may elicit
immune responses with either a TH1- or TH2-biased
polarization, including contributions from the TH22
and TH17 pathways.11 It is unclear whether the TH2-
CAPSULE SUMMARY

d This article provides additional evidence
that patch testing patients who are
receiving dupilumab can yield positive
results.

d This article provides evidence that patch
testing may continue to be a reliable
diagnostic test for allergic contact
dermatitis in adults who are receiving
dupilumab for the treatment of atopic
dermatitis.
specific immunosuppressive
action of dupilumab inter-
feres with patch testing.
Given the uncertainty sur-
rounding dupilumab and
patch testing, we review
patch test results in a cohort
of AD patients receiving du-
pilumab, examining the reli-
ability of patch testing on
dupilumab.

METHODS
Study population

This study involved retro-
spective data collection from

electronic medical records of patients receiving
300 mg subcutaneous dupilumab for the manage-
ment of AD between 2017 and 2019. Only patients
with a primary dermatologic diagnosis of moderate-
to-severe AD were studied. We collected demo-
graphics and relevant medical history, including
age, sex, history of conjunctivitis or blepharitis,
childhood atopy, comorbid dermatologic diagnoses,
and treatment history of AD.

Effectiveness of dupilumab in our study
population

The effectiveness of dupilumab was determined
by reduction in clinical severitydassessed by posing
the question, ‘‘What percent better do you feel that
your dermatitis is the past 2 months relative to your
baseline?’’dat the first follow-up office visit.
Dupilumab-associated symptoms and sites of resid-
ual dermatitis at first follow-up were recorded.

Patch testing on dupilumab
Several participants who had been patch tested

before dupilumab but who experienced residual
dermatitis were subsequently patch tested on dupi-
lumabwith extended series to evaluate for additional
undiagnosed ACD. The decision to patch test in-
dividuals with AD was made in accordance with
criteria set forth by Chen et al.10 For patients with
patch test data available from these 2 time points, we
investigated whether dupilumab impacted patch
testing by comparing results before and with dupi-
lumab use. In this clinic, patches were only placed
on patients who exhibited eczematous dermatitis on
\10% of the surface area of their back. Patch test
results were read by the same provider at day 2 and
day 5 (D2 and D5) and interpreted in accordance
with the International Contact Dermatitis Research
Group guidelines.12

To determine whether a previously positive patch

test reaction was maintained
or lost, each individual patch
test result for an individual
allergen was first designated
as ‘‘allergy’’ (A), ‘‘question-
able’’ (Q), or ‘‘no allergy’’ (N)
(Table I). The patch test
result (A, Q, or N) for each
allergen was compared with
the subsequent patch test
result on dupilumab. If the
patch test result for a partic-
ular allergen remained
within the same category of
reactivity before and on du-
pilumab (ie, A to A or Q to
Q), the reaction was labeled as ‘‘persistent’’ and ‘‘P’’
was given to denote a maintained allergic reaction.
In cases where the reaction changed from ‘‘allergy’’
(A) to ‘‘no allergy,’’ (N) the effect was labelled as
‘‘lost’’ (L). If the reaction was of any other type that
we were unable to confidently classify (ie, A to Q, Q
to A, or Q to N), the effect was labeled as ‘‘unknown’’
(U).

Patch test series included fragrances, textile colors
& finish, sunscreens, and eye medicaments
(Chemotechnique Diagnostics, Vellinge, Sweden)
and external agents/emulsifiers, corticosteroids,
and dietary additives (Allergeaze: SmartPractice,
Calgary, Alberta, Canada) as well as the North
American Contact Dermatitis Group standard series
(SmartPractice and Chemotechnique). Tests were
applied with Finn Chambers (SmartPractice,
Phoenix, AZ) on Scanpor tape (Norgesplaster
Alpharma, Vennesla, Norway). The cosmetics cray
was custom-designed to include allergens that were
not already present in the North American Contact
Dermatitis Group, Fragrance, and Emulsifier Series
as in Suresh 2018.13

This study was approved by the institutional
review board of the University of California, San
Francisco.

RESULTS
Study population

Forty-eight patients were receiving dupilumab at
the time of data collection. The population consisted
of adults between 17 and 92 years of age (average



Table I. Patch test result designation key

Patch test result
designation

Results included (D2/D5)

A 11/21, 21/11, 11/31, �/21
Q �/11, 11/11, D/11, 11/D, D/D,

11/�, 21/D
N �/�, �/D, D/�

Effect on patch
test results*

Patch test result pairs (initial
predupilumab patch test
edupilumab patch test result)

P AeA, QeQ
U AeQ, QeA, QeN
L AeN

A, Allergy; D2/D5, day 2/day 5; L, lost; N, no allergy; P, persistent;

Q, questionable; U, unknown effect.

*Relative to initial patch test performed while patient not receiving

dupilumab.

Abbreviations used:

A: allergy
ACD: allergic contact dermatitis
AD: atopic dermatitis
L: lost
LSC/PN: lichen simplex chronicus or prurigo

nodularis
N: no allergy
ND: nummular dermatitis
P: persistent
Q: questionable
TH2: type 2 T helper cell
U: unknown
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45 years of age; 24 males, 24 females) and a high rate
of childhood atopy (68%), defined in this study as the
presence of AD, asthma, or hay fever in childhood.
Six (12.5%) patients had a comorbid diagnosis of
lichen simplex chronicus or prurigo nodularis (LSC/
PN), 5 (10.4%) patients had nummular dermatitis
(ND), and 4 (8.3%) patients had primary hand
dermatitis (Table II). Before receiving dupilumab,
10 (20.8%) had received systemic glucocorticoids on
$5 occasions and 17 (35.4%) had received myco-
phenolate mofetil, azathioprine, cyclosporine, or
methotrexate. At the time of any patch testing, all
patients had discontinued prednisone for $1 month
and methotrexate, intramuscular triamcinolone,
azathioprine, and mycophenolate mofetil for
$3 months.
Effectiveness of dupilumab
At first follow-up (7.8 weeks on average), the

cohort reported a mean of 77.8% improvement;
56.6% in patients with LSC/PN, 65% in those ND,
and 84.5% in those with hand dermatitis (Table II). In
the 4 of 6 LSC/PN patients with low initial improve-
ment, we observed gradually increasing rates of
clearance after longer follow-up. The most common
area of residual dermatitis at first follow-up were the
face (n = 21, 43.8%), eyes (n = 18, 37.5%), and trunk
(n = 13, 27.1%).

Twenty-two (45.8%) patients reported $1 symp-
tom at first follow-up (Table III). The most common
adverse findings were eye-related: eyelid dermatitis
(referring to dermatitis of the upper or lower eyelids;
n = 17, 35.4%), blepharitis (eyelid margin involve-
ment and associated Meibomian gland dysfunction;
n = 11, 22.9%), and allergic conjunctivitis (ophthal-
mologist-diagnosed conjunctival inflammation;
n = 9, 18.8%). Injection site reactions were less
frequent than in phase III trials (4.2% vs 8-19%).2,14

There was 1 case of dark clothes stained an orange
color while on therapy; the effect ceased when
dupilumab was discontinued, and after an
11-month hiatus, the effect was again observed 3 to
4 days after resuming dupilumab. No patients
discontinued dupilumab therapy because of adverse
symptoms.

Effect of dupilumab on patch test results
Twenty-three of 48 patients were patch tested

both before and on dupilumab. One hundred
twenty-five before- and on-dupilumab patch test
‘‘pairs’’ were performed in these 23 patients, of
which 64 (51.2%) were classified as a ‘‘persistent
(P)’’ allergy (Table IV). An unknown effect was
observed in 48 (38.4%) of the pairs, where 1 or
both of the patch test results were not definitively
positive (classified ‘‘questionable-Q’’), making it
difficult to classify whether a change occurred.

An allergic reaction was labelled as ‘‘lost’’ (L) in 13
(10.4%) pairs in 7 patients. The 13 lost allergies
included 4 in the emulsifier/surfactant category
(propylene glycol 10% and 100%, amerchol, and
dimethylaminopropylamine), 2 to fragrances (bal-
sam of peru and fragrance mix 1), 2 to sunscreens
(sulisobenzene and phenylbenzimidazole-5-sulfonic
acid), 2 to metals (vanadium [III] chloride and phenyl
mercuric acetate), and 1 each to a preservative
(iodopropynyl butyl carbamate), topical medica-
ment (bacitracin), and resin (tosylamide
formaldehyde).

Three of 7 patients with lost allergen pairs had a
documented immunodeficiency, which accounted
for 5 of 13 lost allergies. Three occurred in 1 patient
with low immunoglobulin G 1 (IgG1), IgG2, and
CD8 counts, 1 in a patient with confirmed B cell and
T cell lymphocytopenia, and another in a patient
with hypogammaglobulinemia (IgG1 and IgG2 sub-
class deficiency).



Table III. Symptoms and residual dermatitis on
dupilumab

Symptoms, n (%)

Eyelid dermatitis* 17 (35.4)
Blepharitisy 11 (22.9)
Conjunctivitis (allergic)z 9 (18.8)
Dry eyes 3 (6.3)
Injection site reaction 2 (4.2)
Dry skin 2 (4.2)
Photosensitivity 1 (2.1)
Dark clothes stained red-orange color 1 (2.1)

Location of residual dermatitis,x n (%)
Face 21 (43.8)
Eyes* 18 (37.5)
Trunk 13 (27.1)
Hands 10 (20.8)
Arms 8 (16.7)
Neck 3 (6.3)
Scalp 1 (2.1)
Axilla 1 (2.1)
Genitals 1 (2.1)
Ankle/foot 1 (2.1)

*Refers to dermatitis of the upper or lower eyelids.
yRefers to eyelid margin involvement and associated Meibomian

gland dysfunction.
zDenotes ophthalmologist-diagnosed inflammation of the

conjunctiva.
xTwenty-eight individuals had residual dermatitis at[1 location at

the first follow-up.

Table II. Patient characteristics and comorbidities
and efficacy of dupilumab

Male (n, %) 24 (50)

Mean age, y 45
History of atopy in childhood, n (%) 32 (68)
Mean time to first follow-up, weeks 7.8
Comorbid LSC/PN, n (%) 6 (12.5)
Nummular dermatitis subtype, n (%) 5 (10.4)
Hand dermatitis subtype, n (%) 4 (8.3)
ACD (as diagnosed by patch testing), n (%) 32 (91.4)
Mean clearance at first follow-up, % 77.8

ACD, Allergic contact dermatitis; LSC/PN, lichen simplex chronicus

or prurigo nodularis.
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Thirty-five patients with AD were patch tested at
some point in their electronic medical record history
to determine comorbid ACD. Thirty-two of these 35
(91.4%) had ACD evidenced by positive patch test
results and subsequent clinical improvement with
allergen avoidance. Thirteen patients of the 35 who
were patch tested at some point to determine
comorbid ACD were also patch tested to extended
series while receiving dupilumab specifically to
investigate recalcitrant involvement of the head,
neck, and hands; 12 of 13 (92.3%) experienced
further clinical improvement with allergen
avoidance.

DISCUSSION
The effect of dupilumab on patch testing

Dupilumab did not appear to overtly affect patch
test results. An allergic reaction was lostdmeaning
definitively positive before dupilumab and defini-
tively negative while on dupilumabdin only 13
(10.4%) patch tests pairs out of 125 (Table IV).
Although a few reactions were not nonreproduced
on dupilumab, most reactions were conserved,
suggesting that dupilumab does not usually exert a
uniformly dampening effect on ACD.

No particular allergen or allergen class appeared
to be dependably blocked by dupilumab. The 13 lost
allergic reactions spanned a wide range of allergen
subtypes, including 4 to emulsifiers/surfactants, 2
each to fragrances, metals, and sunscreen agents,
and 1 each to topical medicaments, preservatives,
and resins. This wide and nonspecific range of
categories does not align with the recently proposed
paradigm that certain allergens elicit specific im-
mune polarizations. Specifically, cellular molecular
studies by Dhingra et al11 revealed that fragrance and
rubber generally exhibited a strong TH2-specific
immune response, whereas nickel strongly induced
innate immunity and TH1/TH17 inflammation. Given
that dupilumab dampens the TH2 pathway through
interleukin-4 receptor alpha subunit inhibition, the
logical deduction would be to expect ‘‘TH2-mediated
allergens’’ such as fragrance and rubber to be
preferentially dampened by dupilumab while ‘‘TH1-
dominant allergens’’ such as nickel continue
unopposed.

Although there were 2 instances of lost allergy to
fragrance after starting dupilumab, the over-
whelming majority were maintained. The only other
case reporting patch test results before and on
dupilumab demonstrated loss of reactivity in 1
patient to hydroperoxides of linalool, nickel, and
compositae mix15; the loss of both fragrance and
nickel allergy, which supposedly initiate different
immune polarizations, further detracts from any
conclusion that dupilumab selectively inhibits
certain allergens based on immune response.
Importantly, variability in patch test reproducibility
has been demonstrated even in the absence of
immunosuppressive influences.16-18

Immunodeficiency accounted for 5 of 13 lost
allergies in 3 patients. Three lost allergies occurred
in a 66-year-old woman who was screened for
immunodeficiency due to of a history of multiple
squamous and basal cell carcinomas and who was
found to have low IgG1, IgG2, and CD8 counts.



Table IV. Patch test effect before and on dupilumab by allergen class

Allergen class Total no. of patch-tested allergens

Patch test effect

Persistent Unknown Lost

Fragrances 26 19 5 2
Preservatives 23 12 10 1
Emulsifiers and surfactants 32 11 17 4
Hairdressing 5 2 3 0
Sunscreen 3 0 1 2
Topical therapy 10 5 4 1
Metals 19 11 6 2
Adhesives, varnishes 5 2 2 1
Textile dyes 2 2 0 0
Total, n (%) 125 (100) 64 (51.2) 48 (38.4) 13 (10.4)
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Another lost allergy occurred in a 74-year-old man
who was screened for immunodeficiency because of
recurrent molluscum contagiosum infection and
who was diagnosed with T cell and B cell lympho-
cytopenia. One lost allergy occurred in a 55-year-old
man who was recurrently hospitalized for bacterial
infection of the eyes and skin who was diagnosed
with hypogammoglobulinemia due to IgG1 and
IgG2 subclass deficiencies and who was treated
with immunoglobulin infusions. Notably, his
‘‘before’’ and ‘‘on dupilumab’’ patch tests were
separated by 8 years. The possibility of lost patch
test reactivity over time has been investigated in
multiple longitudinal studies,19-25 and the loss of
reactivity has been observed with a number of
allergens, particularly metals (nickel, palladium,
and aluminum).25,26 We postulate that these immune
dysregulations may have contributed to the lack of
patch test reproducibility in these patients.

An additional 5 lost allergies occurred in a patient
with ND who was thought to be in a state of
conditioned hyperirritability at the time of his pre-
dupilumab patch testing, with 16 of 125 positives.
Subsequent patch testing on dupilumab while his
dermatitis was quiescent revealed only 11 of the
original 16 to be persistently positive. Another lost
allergy in another patient was to a 10% aqueous
propylene glycol solution. However, because this
patient had negative reactions to 3 stronger prepa-
rations of propylene glycol (20%, 30%, and 100%),
the positive reaction to propylene glycol 10% is
considered a likely false positive.

Multiple individual case reports have demon-
strated positive patch test reactions on dupilu-
mab15,27,28; however, only 1 other report presents
patch test results both before and after dupilumab
initiation.15 Our study substantiates the findings of a
6-patient case series that ACD should be considered
in patients with AD with residual dermatitis on
dupilumab,29 although we did not find that dupilu-
mab causes false positives on patch testing but rather
that individual immunodeficiency may contribute to
false negatives. Our experience does not substanti-
ate claims that dupilumab is effective in the treatment
of ACD. A retrospective study in 64 patients focused
on the efficacy of dupilumab in patients with co-
morbid AD and ACD.30 However, this study did not
clearly evaluate the effect of dupilumab on ACD
specifically, nor did it address the issue of whether
dupilumab impacts patch testing. Several other re-
ports attempted to address this question but were
limited to individual cases or small series.29,31-35

Some of the studies that found dupilumab to be
effective for ACD involved significant limitations,
including the lack of diagnosis of AD32 or initiation of
dupilumab and allergen avoidance simultaneously,
making it difficult to interpret which intervention led
to improvement.29 In contrast, patients in this cohort
had clearly diagnosed ADwith recalcitrant dermatitis
on dupilumab; they were subsequently patch tested
to diagnose comorbid ACD, allowing a clearer
understanding of which disease was responsible
for which dermatitis and to determine which in-
terventions were effective. Given the substantial
additional improvement after initiating allergen
avoidance in patients on dupilumab, it appears that
dupilumab does not effectively treat ACD compared
with allergen avoidance.

Our rates of clearance exceeded those reported in
phase III trials,2,14,36 which may be related to the
diagnosis and treatment of underlying ACD. This
may explain the initial perception of these patients as
‘‘severe atopics’’ or treatment failures; 91.4% of
patients patch tested in this cohort had comorbid
ACD, which was likely contributing to their ‘‘recal-
citrant AD’’ profile. Of those patch tested to extended
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series on dupilumab, 92.3% had comorbid ACD and
demonstrated further clinical improvement beyond
the impact of dupilumab alone.

Limitations
This is a retrospective chart review, and therefore

the data reflect findings from real-world nonrandom-
ized clinical situations. Furthermore, we assessed the
effectiveness of dupilumab by reporting patient-
estimated ‘‘% improvement from baseline,’’ which
is a subjective measure subject to recall bias
compared with Global Assessment and Eczema
Area and Severity Index scoring. Regarding the patch
tests with an ‘‘unknown effect,’’ this is an unavoid-
able result of the overlap in the appearance of
irritant/doubtful reactions and doubtful/
11 reactions; as such, obtaining clearly delineated
groups of persistent versus lost allergies with every
patch test pair is not feasible. Finally, because repeat
patch testing was only performed in individuals
receiving dupilumab, with no nondupilumab control
subjects, this study does not account for the possi-
bility that some of the lost patch test reactions may
have been related to natural variations in patch test
reproducibility.

In conclusion, dupilumab does not appear to
exert a reliable or uniform dampening effect on
patch test results, as evidenced by the small propor-
tion of nonreproduced patch test results after initia-
tion of dupilumab. In addition, dupilumab does not
appear to suppress patch test reactivity to any
particular allergen subclass. We observed higher
rates of clearance on dupilumab than reported in
clinical trials, which may be because of the diagnosis
and management of underlying ACD in many of
these patients. This work underscores the impor-
tance of considering patch testing in patients with
residual dermatitis on dupilumab therapy. Although
AD can occur as a result of immunodeficiency, it can
also occur alongside immunodeficiency. For derma-
tologists considering patch testing in patients with
AD, recurrent infection may be a sign of underlying
immunodeficiency and laboratory testing may be
appropriate along with patch testing.

The authors thank Lindsay Beck and April Martinez for
their assistance with data collection.
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