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Case Report: We present the case of a 51-year-old male who experienced temporary desquamation and recurrent burning sensation 
in primary skin lesions after the injection of dupilumab. The scaling lasted for 1 week and subsided, while the burning became 
aggravated with each injection of dupilumab, which gradually subsides after 8 weeks, and there was no recurrence since then.
Conclusion: Dupilumab is an emerging and efficacious biologics medication for AD. The burning sensation and scaling we report 
may be the adverse events of dupilumab. Rare adverse reactions to biologics deserve the attention of physicians.
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Introduction
Dupilumab, the first biologic treatment for moderate to severe atopic dermatitis approved by the Food and Drug 
Administration, targets the pathogenic type 2 inflammatory by blocking the effects of both IL-4 and IL-13.1 Various 
evidence supports dupilumab is a successful therapy for AD. Adverse effects such as nasopharyngitis, injection site 
reactions, conjunctivitis, headache, and herpes simplex virus infection have been reported in Phase III clinical trials, 
while a small percentage of patients discontinue dupilumab because of an intolerance to conjunctivitis.2 Other rare 
related adverse reactions like facial and neck erythema, rosacea, psoriasis, dry skin, etc. have been included by the FDA.3 

Biological agents are gradually becoming increasingly used in dermatological diseases, and it is important to assess the 
safety and efficacy of dermatological biologics in real-world practice.4,5 We present the case of an AD patient who 
experienced temporary descaling and recurrent burning sensation in skin lesions during dupilumab administration.

Case Report
A 51-year-old Chinese male with severe AD affecting the face, neck, trunk, and extremities for 5 years received dupilumab after 
he failed to respond to conventional therapy: methotrexate, antihistamine, and potent topical steroids. In addition, two 
dermatology professors at our hospital diagnosed the patient with AD according to Hanifin and Rajka criteria and the scoring 
atopic dermatitis (SCORAD) was 63.95 points. The patient has a 20-year history of well-controlled psoriasis and denied a history 
of other chronic conditions, including mental illness. There were no significant abnormalities in his auxiliary tests (including 
antinuclear antibody profile, male tumor markers, hepatitis, syphilis, urinalysis, stool analysis, etc.), except for elevated 
eosinophils to 1.1*10^9/L, an elevation in eosinophil percentage to 12%, and an increase in immunoglobulin E to 5050 IU/ 
mL. Then he was initiated on dupilumab with a 600 mg loading dose followed by 300 mg biweekly maintenance doses, and the 
lesion and itching were gradually relieved. While, there were desquamation and a mild burning sensation in the original lesion 
after the third injection of dupilumab (Figure 1A and B), and scaling worsened on the third day (Supplementary Picture). The 
patient was recommended to increase the frequency of moisturizing, and the scaling and burning resolved on day 7. While the 
burning sensation aggravated after each dupilumab injection, especially for lesions that have remitted in different parts of the 
body. The burning was paroxysmal, pronounced during the day, and was aggravated by exposure to heat. During the treatment for 
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dupilumab, the patient did not receive phototherapy or other drugs that may cause skin burning. Therefore, skin biopsy and oral 
methotrexate 10mg/week were offered to him, but he refused both, then he received systemic treatment with vitamin C, calcium 
gluconate and cetirizine, without significant relief of burning. The burning sensation gradually subsided after 8 weeks. During the 
writing of this report, the patient had completed 16 weeks of dupilumab injections with a SCORAD score of 18.2, with significant 
disease remission, no conjunctivitis, recurrent burning sensation, and other adverse reactions have been observed.

Discussion
Dupilumab is a fully human anti-IL-4 receptorαmonoclonal antibody that blocks both IL-4 and IL-13 signaling, which 
significantly improves the quality of life of patients suffering from moderate to severe AD with high safety profile.6 

Among the cases that have been reported, two patients showed scaling and burning after intramuscular injection of 
a loading dose of dupilumab 600mg, symptoms and signs disappeared after 1 week, and there was no recurrence in the 
subsequent maintenance dose of 300 mg, so the burning and scaling were considered dose-related side effects.7 Several 
patients also showed temporary burning sensation in the face or neck in the published cases of dupilumab-associated 
facial and neck erythema8 and rosacea.9 In addition, histopathological and immunohistochemical testing of the skin of 
four patients, who developed head and neck dermatitis after receiving dupilumab injections, suggested that this particular 
erythema of the face and neck was caused by dupilumab; however, the mechanism remains unclear.10 In the published 
cases of burning sensation, the feeling is temporary and limited in scope. While, our patient was almost recurrent and 
widespread, and the severity gradually increases with each treatment. Therefore, we consider that burning may be the 
adverse effects of dupilumab. Peeling signifies the shedding of defective stratum corneum, which is then replaced by 
corneocytes with a normal barrier function. Alternately, peeling could be a side effect.7

Studies have demonstrated that eczematous drug eruption (EDE) is a reactive spongiotic skin reaction to systemic 
medication, with a prevalence of 2.2–12.1% in patients with psoriasis treated with anti-IL-17A biologics, and that EDE is 
the result of an imbalance in the Th2/Th22 response secondary to blockade of IL-17A activity.11 Likewise, scaling and 

Figure 1 Scaling after dupilumab injection. (A) Lesions on the first day of desquamation after the third injection of dupilumab. (B) Lesions on the third day of desquamation 
after the third injection of dupilumab.
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burning sensations may be rare and paradoxical reactions to biologic therapy in the case of AD treated with dupilumab. 
Interestingly, the patient’s psoriatic lesions showed no recurrence throughout the treatment period.

IL-4 plays a protective role in neurological disorders and can be analgesic. Pain relief is achieved in two ways:12,13 (i) 
by blocking the production of pro-inflammatory cytokines (eg, IL-1β, tumor necrosis factor, prostaglandin E2), (ii) by 
applying IL-4 to damaged nerves, which can achieve analgesic effects through IL-4Rα-mediated release of opioid 
peptides from M1 macrophages; IL-4 can also transfer macrophages from the M1 phenotype to the M2 phenotype, 
resulting in the production of opioid peptides in damaged nerves for pain relief. IL-13 is a pleiotropic cytokine that can 
be produced by a variety of cells and is particularly well known in the field of allergy and asthma. IL-13 receptors are 
expressed on both macrophages and sensory neurons. In addition, it can act as an analgesic by stimulating macrophages 
to produce the analgesic factor IL-10.14 However, more in-depth studies on its analgesic properties are yet to be detected. 
Both IL-4 and IL-13 have analgesic effects, so we hypothesized that when dupilumab antagonized IL-4Rα and thus 
inhibited the IL-4, and IL-13 pathway, the skin showed pain sensitivity especially in the lesions that were improving 
because the barrier was being reconstructed. The recurrence of burning pain in our patient after each dupilumab injection 
may be the result.

Conclusion
Dupilumab is an emerging and quite effective biologics medication for AD, and rare adverse reactions should be brought 
to the attention of doctors. Through the case, we consider that burning sensation and scaling may be the adverse effects of 
dupilumab, while the underlying mechanisms and solutions require to be investigated in future research.
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