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Abstract
Background Hypereosinophilic dermatitis (HED) is a subtype of hypereosinophilic syndrome (HES). Glucocorticoids are 
preferred for treatment but carry substantial side effect profiles. Symptoms of HED may recur after systemic glucocorticoid 
tapering. As an interleukin-4 receptor (IL-4Rα) monoclonal antibody targeting interleukin-4 (IL-4) and interleukin-13 (IL-
13), dupilumab might be an efficacious adjuvant therapy for HED.
Method We report a young male diagnosed with HED who suffered from erythematous papules with pruritus for over five 
years. Once reducing the dosage of glucocorticoid was, his skin lesions relapsed.
Results After using dupilumab, the patient’s condition significantly improved with the glucocorticoid dosing decreased 
successfully.
Conclusion In conclusion, we report a new application of dupilumab in HED patients, especially with difficulties in reduc-
ing the glucocorticoid dose.

Keywords Hypereosinophilic dermatitis · Type 2 inflammation · Therapy · Dupilumab · Biologic agent

Background

Hypereosinophilic syndrome (HES) is a group of rare disor-
ders characterized by eosinophilia and eosinophil activation 
with damage to multiple organ systems. The clinical diag-
nostic criteria for HES include a sustained peripheral blood 
absolute eosinophil count greater than 1.5 ×  109/L for more 
than 6 months or pathologic confirmation of tissue hypere-
osinophilia in the absence of an identifiable cause [1, 2]. 
Hypereosinophilic dermatitis (HED), a subtype of HES, gen-
erally presents infiltrative skin erythema, plaques, intense 
pruritus, and increased peripheral blood eosinophilia. Cur-
rently, systemic glucocorticoids and immunosuppressants 
are commonly used to treat HED [3]. However, long-term 

use of high-dose glucocorticoids has several adverse con-
sequences, including hypertension, obesity, diabetes, and 
osteoporosis. Biologics that reduce eosinophilic inflamma-
tion directly or indirectly provide an alternative treatment 
option [4].

Dupilumab is a humanized monoclonal antibody targeting 
the interleukin‐4 receptor α (IL-4Rα) that acts on both inter-
leukin-4 (IL-4) and interleukin-13 (IL-13)-related signaling 
pathways to inhibit T helper 2 (Th2) responses. Dupilumab 
has been approved for moderate-to-severe atopic dermatitis 
and eosinophilic asthma. It also showed efficacy in several 
cases of bullous pemphigoid, including most recalcitrant 
cases, such as those failing treatment with rituximab [5]. The 
multicentre phase II and III clinical trials have currently been 
undergone in bullous pemphigoid patients (NCT04206553, 
NCT05649579, and NCT04776694). Eosinophils have 
long been accepted as the hallmark of Th2-type immune 
responses and could secrete cytokines, such as IL-4 and 
interleukin-5 (IL-5) [6, 7]. Peripheral blood eosinophils in 
patients with atopic dermatitis were decreased after using 
dupilumab. We report a case of a young male with refractory 
HED whose symptoms showed improvement and glucocor-
ticoid dosing successfully tapering by dupilumab.
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Case report

A 35-year-old male presented to our department for a 
4 year history of severely erythematous papules with pru-
ritus distributed over his trunk and limbs with no obvious 
precipitating. He was misdiagnosed with papular urticaria, 
eczema, and atopic dermatitis, leading to poor treatment 
efficacy. At the time of his initial visit to our dermatology 
clinic, the blood eosinophil count was 1.33 ×  109/L (nor-
mal range 0.02 ~ 0.52 ×  109/L), the total immunoglobulin 
E (IgE) was 114 IU/ml (normal range < 165 IU/ml), and 

the allergens test showed no abnormalities. He took oral 
systemic glucocorticoids (methylprednisolone), antihis-
tamines, and traditional Chinese medicine, combined 
with topical medication and intermittent intramuscular 
injections of betamethasone. His condition was relatively 
relieved using glucocorticoids, but after the reduction of 
the glucocorticoid dose, his symptoms recurred and aggra-
vated over time.

On admission, his routine examinations suggested a 
blood eosinophil count of 5.14 ×  109/L. The antinuclear 
antibodies and complement were normal, but an increased 
level of IgE was observed. The stool microscopy showed 

0

5

10

15

20

25

30

35

Methylprednisolone (mg/d)

Date Date

242 209
220 249 297

991

344

2410
2060

189
230

153

148

139

0

500

1000

1500

2000

2500

3000

20
18

-1
2-
15

20
19

-0
2-
15

20
19

-0
4-
15

20
19

-0
6-
15

20
19

-0
8-
15

20
19

-1
0-
15

20
19

-1
2-
15

20
20

-0
2-
15

20
20

-0
4-
15

20
20

-0
6-
15

20
20

-0
8-
15

20
20

-1
0-
15

20
20

-1
2-
15

20
21

-0
2-
15

20
21

-0
4-
15

20
21

-0
6-
15

20
21

-0
8-
15

20
21

-1
0-
15

20
21

-1
2-
15

20
22

-0
2-
15

20
22

-0
4-
15

20
22

-0
6-
15

IgE (IU/mL)

c

ed

a b

Fig. 1  Histopathological photomicrographs, clinical photographs, 
timelines of drug used, and IgE levels of the patient. a–b Histopatho-
logical image of the lesions showed abundant eosinophils infiltration 
(red arrows—eosinophils; red circle—flame figure). c The timelines 

of methylprednisolone daily doses and IgE levels during the treatment 
period (red arrow—the time of dupilumab first application). d–e The 
clinical photographs taken before the Dupilumab application, after 2 
months, and after 3 months of admission (left to right)
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parasite-negative and worm-negative. A skin biopsy was 
carried out, which showed a large number of eosinophils 
infiltration distributed around the blood vessels and collagen 
bundles, without subepidermal detachment, subepidermal 
bulla, or avascular necrosis (Fig. 1a, b). His bone marrow 
biopsy also showed increased eosinophils (25%). These 
pathological results were inconsistent with diagnostic cri-
teria for atopic dermatitis, bullous pemphigoid, recurrent 
cutaneous necrotizing eosinophilic vasculitis (RCNEV), and 
Wells’ syndrome. Thus, a final diagnosis of eosinophilic der-
matitis was made.

He had been taking glucocorticoids for many years. The 
patient’s symptoms recurred when methylprednisolone 
was reduced to 16 mg though combined with mycopheno-
late mofetil. Due to the long-term use of glucocorticoids, 
he experienced side effects, such as Cushing’s syndrome, 
gastroesophageal reflux, and osteopenia. He lost confidence 
and thought that the disease seriously affected his quality of 
life. Therefore, 1 year ago, after informing and understand-
ing the drug mechanism and potential risks of dupilumab, 
he accepted this biologic agent as adjuvant therapy to assist 
himself in glucocorticoid reduction.

After using dupilumab for 1 year (600 mg subcutaneously 
initially and 300 mg subcutaneously every other week), the 
glucocorticoid dose decreased with adequate skin lesions 
control with the IgE serum levels reducing (Fig. 1c). He 
used methylprednisolone 2 mg daily with dupilumab 300 mg 
every other week for long-term treatment. Because of the 
COVID-19 vaccine injection, he had to stop taking meth-
ylprednisolone for 2 weeks. Pleasingly, the patient did not 
develop any new papules following withdrawal. His Cush-
ing's symptoms significantly improved, as did the patient’s 
quality of life, and no adverse effects were observed (Fig. 1d, 
e).

Discussion

As is well known, for diseases treated with systemic gluco-
corticoid, medication tapering is an essential clinical conun-
drum that requires consideration in addition to the ability 
to control the disease. Long-term use of glucocorticoids 
not only affects patients’ appearance (Cushing’s syndrome 
including full moon face, buffalo back, and central obesity) 
but also causes blood glucose increments, osteoporosis, 
and secondary infections. Currently, glucocorticoid taper-
ing is usually supplemented by combined immunosuppres-
sive agents, but side effects like secondary infections also 
accompany the use of immunosuppressive agents.

HED is a rare heterogeneous disease characterized by the 
presence of diverse skin lesions and peripheral blood eosino-
philia, which may be accompanied by elevated IgE [8]. The 
efficacy of biologic agents for the treatment of HES suggests 

that type 2 inflammation can be an underlying factor beyond 
eosinophilic inflammation in disease manifestations in some 
patients [4]. Dupilumab is a blockade of IL-4 and IL-13, and 
two of the main Th2 effector cytokines play essential roles 
in the downstream Th2 reaction. It is also a potential treat-
ment option for eosinophil-mediated dermatoses like bul-
lous pemphigoid. This case describes a patient with HED of 
unknown cause, whose erythematous papules recurred after 
tapering glucocorticoid treatment. After 1 year of treatment 
with dupilumab, the patient’s symptoms improved, and the 
glucocorticoid consumption decreased successfully. Lev-
els of IgE also decreased after treatment. The glucocorti-
coid side effects decreased significantly and the patient’s 
health-related quality of life improved. Although the price 
for dupilumab is high, the patient was delighted because of 
the efficacy results.

Several cases of dupilumab application in eosinophil-
associated diseases have been published [9, 10]. This 
case adds more evidence for using dupilumab in HED and 
showed that dupilumab could be used as a neoadjuvant for 
Th2 inflammation-related diseases, especially if there are 
difficulties in reducing the glucocorticoid dose. The suc-
cessful treatment of this patient demonstrates the wide range 
of uses of dupilumab as a biologic agent. However, clinical 
trials are needed to confirm these preliminary observations.
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