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Alcohol-induced facial flushing
in a patient with atopic dermatitis
treated with dupilumab
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INTRODUCTION
Atopic dermatitis (AD) is a common, chronic type

2 inflammatory skin disease. Dupilumab (Dupixent;
Regeneron, Tarrytown, NY), a fully humanized
monoclonal antibody to the alpha subunit of inter-
leukin 4 receptor, is the first and only targeted
systemic treatment licensed to treat moderate to
severe AD.1 Here, we report a case of a patient
with repeated and clinically significant alcohol-
induced facial flushing while taking dupilumab.
CASE REPORT
A 26-year-old white woman presented to an

outpatient dermatology clinic with a history of AD
since childhood. Her past medical history was sig-
nificant for asthma and hay fever. Treatment with
multiple topical steroids, topical calcineurin inhibi-
tors, oral prednisone, cyclosporine, and light therapy
had failed. She was subsequently started on dupilu-
mab for her refractory AD. Her AD rapidly improved
and has maintained good control at 1% body surface
area, localized to the hands and scalp. For a few
years before initiating dupilumab, she was applying
a stable dose of topical tacrolimus at least once daily.
She continues to use topical tacrolimus on her face
and neck once or twice daily and controls flares on
her hands and scalp with desonide ointment and
clobetasol solution, respectively.

The patient reported that soon after starting
dupilumab, she began to experience a unique
adverse event. After drinking alcohol, she would
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develop periorbital and perioral erythema (Fig 1).
The symptoms would spontaneously resolve in
20 minutes, regardless of continued alcohol intake.
The reaction did not occur every time she consumed
alcohol, but she reported that dark alcohols would
make the flushing worse. The patient also reported
that the more consecutive days she consumed
alcohol, the less severe or less frequent the reactions
were. There was no evidence of a different reason for
the flushing. She denied any similar flushing symp-
toms while applying her stable dose of tacrolimus
before starting dupilumab.

DISCUSSION
To our knowledge, only 1 case report has

discussed similar findings of alcohol-induced flush-
ing provoked by dupilumab treatment.2

Aldehyde dehydrogenase 2 (ALDH2) is respon-
sible for the metabolism of ethanol. Individuals of
East Asian descent may have a deficiency in ALDH2,
which can lead to a buildup of acetaldehyde,
resulting in flushing and erythema of the face after
consumption of alcohol.3 According to the package
insert, dupilumab is reported to possibly modulate
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Fig 1. A and B, Distinct periorbital and perioral erythema after alcohol consumption while on
dupilumab therapy and tacrolimus ointment.
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the formation of cytochrome P450 (CYP450) en-
zymes and should be used with caution in patients
who are using medications that are CYP450 sub-
strates.4 Although ALDH2 is a non-CYP450 enzyme,
ethanol is also metabolized by CYP450 2E1
(CYP2E1).5 One can speculate that dupilumab
could modulate the effect of CYP2E1, causing a
buildup of acetaldehyde and resulting in facial
flush. CYP2E1 accounts for about 10% of the alcohol
metabolism at low alcohol concentrations, and its
activity increases as the blood alcohol concentra-
tion increases.6 The degradation of alcohol can also
be affected by certain medications that modify
hepatic metabolism. Multiple mechanisms exist,
including the inhibition of alcohol dehydrogenase,
inhibition of acetaldehyde degradation, competi-
tive inhibition at the alcohol binding site on alcohol
dehydrogenase, and competition for metabolism by
CYP2E1.6

A similar reaction to topical tacrolimus has been
reported in the literature.7-9 However, we believe
this is less likely because our patient had been using
topical tacrolimus at least daily for the past few years
with no symptoms before starting dupilumab ther-
apy. It may be possible that dupilumab can
potentiate this reaction, although the mechanism is
uncertain.

REFERENCES

1. Simpson EL, Bieber T, Guttman-Yassky E, et al. Two phase 3

trials of dupilumab versus placebo in atopic dermatitis. N Engl J

Med. 2016;375:2335-2348.

2. Herz S, Petri M, Sondermann W. New alcohol flushing in a

patient with atopic dermatitis under therapy with dupilumab.

Dermatol Ther. 2019;32:e12762.

3. Lafont E, Sokol H, Sarre-Annweiler ME, et al. Causes and

differential diagnosis of flush. Rev Med Interne. 2014;35(5):

303-309.

4. Dupixent (dupilumab) [package insert]. Tarrytown, NY: Regen-

eron Pharmaceuticals Inc; 2017.

5. Peter Guengerich F, Avadhani NG. Roles of cytochrome P450 in

metabolism of ethanol and carcinogens. Adv Exp Med Biol.

2018;1032:15-35.

6. Cederbaum AI. Alcohol metabolism. Clin Liver Dis. 2012;16(4):

667-685.

7. Milingou M, Antille C, Sorg O, Saurat JH, L€ubbe J. Alcohol

intolerance and facial flushing in patient treated with topical

tacrolimus. Arch Dermatol. 2004;140(12):1542-1544.

8. Knight AK, Boxer M, Chandler MJ. Alcohol-induced rash caused

by topical tacrolimus. Ann Allergy Asthma Immunol. 2005;95(3):

291-292.

9. Ehst BD, Warshaw EM. Alcohol-induced application site ery-

thema after topical immunomodulator use and its inhibition by

aspirin. Arch Dermatol. 2004;140(8):1014-1015.

http://refhub.elsevier.com/S2352-5126(19)30723-4/sref1
http://refhub.elsevier.com/S2352-5126(19)30723-4/sref1
http://refhub.elsevier.com/S2352-5126(19)30723-4/sref1
http://refhub.elsevier.com/S2352-5126(19)30723-4/sref2
http://refhub.elsevier.com/S2352-5126(19)30723-4/sref2
http://refhub.elsevier.com/S2352-5126(19)30723-4/sref2
http://refhub.elsevier.com/S2352-5126(19)30723-4/sref3
http://refhub.elsevier.com/S2352-5126(19)30723-4/sref3
http://refhub.elsevier.com/S2352-5126(19)30723-4/sref3
http://refhub.elsevier.com/S2352-5126(19)30723-4/sref4
http://refhub.elsevier.com/S2352-5126(19)30723-4/sref4
http://refhub.elsevier.com/S2352-5126(19)30723-4/sref5
http://refhub.elsevier.com/S2352-5126(19)30723-4/sref5
http://refhub.elsevier.com/S2352-5126(19)30723-4/sref5
http://refhub.elsevier.com/S2352-5126(19)30723-4/sref6
http://refhub.elsevier.com/S2352-5126(19)30723-4/sref6
http://refhub.elsevier.com/S2352-5126(19)30723-4/sref7
http://refhub.elsevier.com/S2352-5126(19)30723-4/sref7
http://refhub.elsevier.com/S2352-5126(19)30723-4/sref7
http://refhub.elsevier.com/S2352-5126(19)30723-4/sref7
http://refhub.elsevier.com/S2352-5126(19)30723-4/sref8
http://refhub.elsevier.com/S2352-5126(19)30723-4/sref8
http://refhub.elsevier.com/S2352-5126(19)30723-4/sref8
http://refhub.elsevier.com/S2352-5126(19)30723-4/sref9
http://refhub.elsevier.com/S2352-5126(19)30723-4/sref9
http://refhub.elsevier.com/S2352-5126(19)30723-4/sref9

	Alcohol-induced facial flushing in a patient with atopic dermatitis treated with dupilumab
	Introduction
	Case report
	Discussion
	References


