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Clearance of atypical cutaneous manifestations of hyper-IgE
syndrome with dupilumab
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Abstract

Hyper-IgE syndromes (HIES) are a heterogeneous group of rare primary immunodefi-

ciency diseases classically characterized by the triad of atopic dermatitis, and recur-

rent cutaneous and pulmonary infections. Autosomal dominant, loss-of-function

STAT3 pathogenic variants are the most common genetic cause, which lead to defi-

ciency of Th17 lymphocytes, impaired interferon gamma production, and IL-10 signal

transduction, and an unbalanced IL-4 state. Dupilumab, a monoclonal antibody to the

IL-4a receptor, inhibits both IL-4 and IL-13, and has been shown to improve atopic

dermatitis and other manifestations of HIES including asthma and allergic bron-

chopulmonary aspergillosis. We present a pediatric patient with HIES who presented

predominantly with eosinophilic folliculitis, recurrent cutaneous infections, and other

non-eczematous findings and achieved sustained clearance with dupilumab.
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1 | CASE

A 14-month-old girl with coarse facies, high arched palate, and a his-

tory of recurrent folliculocentric edematous papules and pustules

complicated by methicillin-resistant Staphylococcus aureus (MRSA)

infection and pulmonary infections presented to dermatology clinic

(Figure 1). She had been previously treated with five courses of

trimethoprim-sulfamethoxazole for culture-confirmed MRSA and at

least 12 courses of other oral antibiotics, in addition to topical cortico-

steroids. Prior workup for immunodeficiency showed persistent leu-

kocytosis with peripheral eosinophilia (1700/uL, normal 0–700/uL),

normal IgG (431 mg/dL, normal 206–676 mg/dL), IgM (96 mg/dL,

normal 33–97 mg/dL), with mildly elevated IgE (65 IU/mL, normal

0–59 mg/dL), and IgA (83 mg/dL, normal 8–67 mg/dL). Biopsy in

infancy demonstrated a superficial and deep perivascular, periadnexal

interstitial infiltrate with eosinophils (Figure 2). Household empirical

treatment for scabies led to no improvement.

Despite only mildly elevated IgE levels, STAT3-associated HIES was

considered, given the clinical and histopathologic evidence for eosino-

philic folliculitis, and other dysmorphic features including coarse facial

features. Testing was positive for a known pathogenic STAT3 variant

F IGURE 1 Skin findings at time of initial presentation
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(1144 C>T, Arg382Trp), confirming the diagnosis of autosomal domi-

nant HIES. The patient was started on immune globulin replacement

therapy to prevent life-threatening infection, but this did not improve

her skin findings. She was also treated with topical steroids, topical

tacrolimus, emollients, long-acting antihistamines, and anti-

staphylococcal therapeutics including topical mupirocin, bleach baths,

and a host of oral antibiotics including oral cephalexin, erythromycin,

and trimethoprim-sulfamethoxazole. Despite these therapeutic efforts,

her skin continued to flare every 2–3 weeks, and she subsequently

developed crusting of the eyes, nose, and external auditory canal, with

significant impairment in quality of life due to itch and pain (Figure 3).

Multiple cultures from these sites were negative for microorganisms. At

this time, dupilumab was considered due to case reports demonstrating

improvement in atopic manifestations of hyper-IgE syndrome, likely

mechanistic efficacy based on the known pathologic disruption of IL-4,

and failure of all other trialed therapies.1 Dupilumab was initiated with

a loading dose of 600 mg followed by 300 mg every 4 weeks based on

a weight 22 kg. At 2 months, she had excellent response with great

improvement both clinically and symptomatically, with complete resolu-

tion of her recalcitrant itch and pain. Now, at 6 months after initiation

of treatment at age 3 years, she continues to have durable response

with no adverse effects, and no additional infections (Figure 4).

2 | DISCUSSION

The hyper-IgE syndromes have historically been defined by the triad of

elevated IgE, dermatitis, and recurrent cutaneous and pulmonary infec-

tions.2 They represent a heterogeneous group of rare primary immuno-

deficiency diseases with an estimated annual incidence of

1:1,000,000.3 Although autosomal dominant loss-of-function variants

in STAT34,5 are the most common cause of HIES, a host of other genes

including TYK2,6 PGM3,7 ZNF341,8 CARD11,9 and IL6ST10,11 contribute

to the disease-causing spectrum.12 The dermatologic manifestations of

F IGURE 2 Biopsy demonstrating a superficial and deep
perivascular, periadnexal interstitial infiltrate with eosinophils

F IGURE 3 Painful yellow crusting of nasolabial folds and bilateral
inner canthus of the eyes

F IGURE 4 Skin improvement after 6 months of dupilumab
treatment
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HIES typically manifest within the first few weeks of life and are most

commonly eczematous in nature, involving the scalp and face. Eosino-

philic folliculitis has been previously reported as a cutaneous manifesta-

tion of HIES.13 Other common clinical findings include coarse or

“leonine” facies, retained primary teeth, high palate, hyperextensibility,

scoliosis, and minor trauma fractures.2

In 1999, the NIH developed an HIES scoring system to aid in

diagnosis.14 This scoring system considers characteristic clinical find-

ings and elevated serum IgE levels, which are often >2000 IU/mL.15

However, IgE levels can be normal below 2 years of age and are

therefore an unreliable diagnostic feature for HIES in this popula-

tion.16 Rather, identification of core clinical features should guide con-

sideration of genetic testing in this population. This case

demonstrates the importance of maintaining high clinical suspicion for

HIES in infants with normal or only mild elevations in IgE levels, even

in the absence of classic dermatologic findings such as atopic dermati-

tis. Further, this case underscores that recalcitrant eosinophilic follicu-

litis should raise suspicion for HIES in infants.

Management of HIES is challenging and involves topical skin care,

as well as prevention and aggressive treatment of infections. Cutane-

ous manifestations sometimes respond to topical corticosteroids, reg-

ular use of emollients, and gentle skin care. Prophylactic antibiotics

targeted against S. aureus, bleach baths, chlorhexidine washes, and

immune globulin replacement are efficacious for prevention of infec-

tion.17 Off-label use of dupilumab, an IL-4a receptor antagonist that

disrupts the unbalanced IL-4 signaling and the allergic type 2 cytokine

signature in HIES, has demonstrated efficacy for atopic dermatitis in

HIES, as well as other HIES manifestations including asthma and aller-

gic bronchopulmonary aspergillosis.1,18 This case report adds to the

existing literature in demonstrating sustained clearance of atypical

skin manifestations, including eosinophilic folliculitis and recurrent

cutaneous infections. Though further studies are warranted,

dupilumab demonstrates potential as an option for long-term manage-

ment of the cutaneous spectrum of HIES due to its targeted mecha-

nism of action.
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