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The effect of anti-interleukin (IL)-4/-13 treatment, du-
pilumab, on allergic diseases and the resulting various 
unexpected phenomena have been reported in the lite-
rature. The clinical features of mycosis fungoides (MF) 
with multiple erythematous lesions are similar to those of 
atopic dermatitis (AD). Thus, anti-IL-4/-13 therapy may 
be erroneously administered to patients with MF with 
features similar to those of AD. This report is the first to 
describe a case of MF diagnosed after administration of 
dupilumab for AD. 

CASE REPORT
A 58-year-old man had had AD since early childhood. Although 
remission had occurred in adolescence, eczema had appeared on 
his trunk and limbs at the age of 47 years. He presented to a der-
matologist and was administered topical corticosteroid ointment, 
betamethasone butyrate propionate, based on the diagnosis of 
recurrent AD. In 2013 the patient was referred to our university 
for treatment of a carcinoma of the maxillary sinus using chemo-
radiotherapy. Treatment was successful. Subsequently, the patient 
continued treatment for AD in our department. The cutaneous erup-
tion was somewhat controlled by topical treatments; however, at 
times he experienced intense itching (Fig. 1). He reported a history 
of allergic rhinitis, conjunctivitis and asthma. Given the severity of 
his AD, treatment with dupilumab 600 mg, subcutaneously was ini-
tiated on the first day, followed by 300 mg every 2 weeks in 2018. 
Serum examination prior to administration revealed elevated levels 
of thymus-and activation-regulated chemokine (TARC, 4,634 pg/
ml; normal range: < 450 pg/ml), IgE (1,280 IU/ml; normal range: 
< 250 IU/ml), and lactate dehydrogenase (LDH, 269 U/l; normal 
range: 124–224 U/l). The eosinophil count was within normal 

limits. The Eczema Area and Severity Index (EASI) was 34.4, 
while the Dermatology Life Quality Index (DLQI) was 8. During 
treatment with dupilumab, the faint erythematous lesions on the 
face and trunk became more obvious, despite continuous applica-
tion of the topical steroid (Fig. 2). After 1 month, the EASI and 
DLQI were slightly decreased (29 and 6, respectively); however, 
there was no improvement in pruritic symptoms. Laboratory tests 
revealed that TARC, IgE, and LDH levels were 3,948 pg/ml, 924 
IU/ml, and 287 U/l, respectively. Owing to exacerbation of the ery-
thematous lesions, skin biopsy of the erythematous macule on the 
trunk was performed. Histopathology showed band-like atypical 
lymphocytic infiltration into the dermis. Atypical epidermotropic 
lymphocytes without spongiosis were observed in the epidermis, 
which formed Pautrier’s microabscess (Fig. 3). Almost all of these 
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Fig. 1. (a) Erythematous lesions on the face. (b) Poikiloderma lesions 
accompanied by papules and nodules on the back. Written permission 
from the patient is given to publish these photos.

Fig. 2. (a) Face and (b) back after 1 month of treatment with dupilumab. 
Written permission from the patient is given to publish these photos.

Fig. 3. Histopathology of the biopsy specimen from the erythematous 
lesion on the chest shows lymphocytic infiltrate in the dermis with 
prominent epidermotropism (a: haematoxylin and eosin; H&E ×100) 
and atypical lymphocytes into the epidermis (b: H&E ×400).

http://crossmark.crossref.org/dialog/?doi=10.2340/00015555-3208&domain=pdf
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infiltrated lymphocytes were positive for CD3 and CD4. There was 
clonal rearrangement of T-cell receptors. Computed tomography 
scan revealed no lymphadenopathy. Based on these findings, the 
patient was diagnosed with MF. Dupilumab was discontinued, 
and topical treatment with steroid is being administered to the 
patient in addition to initiating narrow-band ultraviolet B therapy. 

DISCUSSION

This report describes a case of MF that was misdiag-
nosed as AD following administration of dupilumab. 
MF is the most common type of cutaneous lymphoma 
originating from T cells (1). Typically, skin lesions of MF 
are well-defined erythematous lesions without itching; 
however, it is occasionally difficult to clinically differ-
entiate between MF and AD. In addition, coexistence 
of MF and AD in the same patient has been reported 
in several studies (2, 3). Because the prognosis of MF 
differs from that of AD, it is important to differentiate 
these conditions. 

Dupilumab, a human monoclonal antibody for IL-4 
and IL-13 receptors sharing the α subunit of the IL-4 
receptor, was approved in Japan in 2018 (4). It is expec-
ted to be more effective than conventional treatments 
with no severe side-effects for treatment of moderate-
to-severe atopic dermatitis (5). Dupilumab may be 
considered as a prospective treatment option for IL-4 
and IL-13-related allergic diseases, such as asthma. 
Furthermore, some curative effects were reported for 
bullous pemphigoid and alopecia areata (6, 7). To the 
best of our knowledge, this is the first case of MF be-
coming apparent in a patient with AD who was treated 
with dupilumab. Dupilumab therapy did not alleviate 
AD symptoms in this patient, but induced a flare-up of 
the cutaneous lesions. This sign provided a clue about 
the presence of MF. 

MF is considered as a T-helper (Th) 2-related disease, 
occasionally inducing eosinophilia and increase in IgE, 
as seen in AD. The Th1 and Th2 immuno-balance in the 
skin microenvironment of MF is altered due to the disease 
stage. The tumour cells in the lesional skin of tumour-
stage shift to a Th2 phenotype, which is characterized 
by production of IL-4, IL-5, IL-10 and IL-13 (8, 9). On 
the other hand, a polarized Th-2 cytokine pattern was 
not demonstrated among cultured skin-infiltrating non-
malignant T cells isolated from early MF (10). Otherwise, 
lesional T cells and peripheral blood T cells in the early 
stage of MF showed a Th1 cytokine pattern by increasing 
expression of interferon (IFN)-γ, (11). In the initial stage 

of MF, a Th1 dominance might be a beneficial response 
for patients because IFN-γ interferes with tumour cells 
and stops them from growing and multiplying. It also 
stimulates the immune system by triggering killer T cells 
to attack tumour cells. Thus, dupilumab could enhance 
the Th1 response and reveal an anti-tumour effect; ho-
wever, erythema exacerbated in the current case. The 
use of antagonist for the IL-4 and IL-13 receptors at the 
patch stage of MF may promote tumour progression. 
The biological effect of IL-4/13 antagonist for the mi-
croenvironment of MF warrants future investigation. We 
have reported here a case of MF that was misdiagnosed 
as AD. Once again, the differential diagnosis between 
severe AD and early MF is often difficult and it should 
be borne in mind that adult-onset AD is often found to 
be MF or Sézary syndrome.

REFERENCES
1. Larocca C, Kupper T. Mycosis fungoides and Sezary syn-

drome: an update. Hematol Oncol Clin North Am 2019; 33: 
103–120.

2. Zhou H, Luo ZD, Tang XH, Han JD, Gao Q. Folliculotropic my-
cosis fungoides associated with atopic dermatitis. Australas 
J Dermatol 2018; 59: e143–e145.

3. Mehrany K, El-Azhary RA, Bouwhuis SA, Pittelkow MR. Cuta-
neous T-cell lymphoma and atopy: is there an association? 
Br J Dermatol 2003; 149: 1013–1017.

4. Beck LA, Thaci D, Hamilton JD, Graham NM, Bieber T, Rocklin 
R, et al. Dupilumab treatment in adults with moderate-to-
severe atopic dermatitis. N Engl J Med 2014; 371: 130–139.

5. Blauvelt A, de Bruin-Weller M, Gooderham M, Cather JC, 
Weisman J, Pariser D, et al. Long-term management of 
moderate-to-severe atopic dermatitis with dupilumab and 
concomitant topical corticosteroids (LIBERTY AD CHRONOS): 
a 1-year, randomised, double-blinded, placebo-controlled, 
phase 3 trial. Lancet 2017; 389: 2287–2303.

6. Kaye A, Gordon SC, Deverapalli SC, Her MJ, Rosmarin D. 
Dupilumab for the treatment of recalcitrant bullous pemphi-
goid. JAMA Dermatol 2018; 154: 1225–1226.

7. Salguero-Fernandez I, Gonzalez de Domingo MA, Suarez 
D, Roustan-Gullon G. Dermatitis and alopecia in a patient 
treated with dupilumab: a new adverse effect? Clin Exp 
Dermatol 2019; 44: e41–43.

8. Vowels BR, Lessin SR, Cassin M, Jaworsky C, Benoit B, Wolfe 
JT, et al. Th2 cytokine mRNA expression in skin in cutaneous 
T-cell lymphoma. J Invest Dermatol 1994; 103: 669–673.

9. Asadullah K, Docke WD, Haeussler A, Sterry W, Volk HD. 
Progression of mycosis fungoides is associated with increa-
sing cutaneous expression of interleukin-10 mRNA. J Invest 
Dermatol 1996; 107: 833–837.

10. Harwix S, Zachmann K, Neumann C. T-cell clones from early-
stage cutaneous T-cell lymphoma show no polarized Th-1 or 
Th-2 cytokine profile. Arch Dermatol Res 2000; 292: 1–8.

11. Miyagaki T, Sugaya M. Immunological milieu in mycosis 
fungoides and Sézary syndrome. J Dermatol 2014; 41: 
11–18.


