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CASE REPORT

Atopic dermatitis (AD) is a complex chronic pruritic skin disease 
in which helper T cell (TH2)–type cytokines IL-4 and IL-13 are key 
contributors in the inflammatory response. Debate still exists as to 
whether disease initiation is due to immune responses or barrier 
dysregulation. The disease course is divided into infantile, child-
hood, and adolescent/adult stages and exhibits an extensive clinical 
spectrum. Topical agents have been the mainstay of treatment in 
childhood AD. Phototherapy has been successful but is not always 
available. Although they are not approved by the US Food and Drug 
Administration (FDA), some systemic immunomodulating agents are 
used for recalcitrant AD, but patients must be monitored closely 
for side effects. A considerable number of biologics currently are 
under investigation, as no FDA-approved treatments for moderate 
to severe childhood AD with responses appreciable to those of topi-
cal therapies currently exist. In 2017, dupilumab was approved by 
the FDA for treatment of moderate to severe AD in patients aged  
18 years and older. We report the case of a 7-year-old boy who was 
treated with dupilumab off label for 17 weeks.
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Case Report
A 7-year-old boy with a history of shellfish anaphylaxis, pol-
len allergy, asthma, rhinoconjunctivitis, frequent headaches 
and ear infections, sinusitis, bronchitis, vitiligo, warts, and 
cold sores presented to our dermatology clinic for evalua-
tion of a widespread crusting, cracking, red rash that had 
been present since 6 months of age. The patient’s mother 
reported that he had many sleepless nights from uncon-
trolled itching. His medications included albuterol solution 
for nebulization, loratadine, and montelukast. Prior to the 

current presentation he had been treated with triam-
cinolone and betamethasone creams by the pediatrician. 
Despite compliance with topical therapy, his mother stated 
the itching persisted and lesions lingered with minimal 
improvement. He also was treated with oral corticosteroids 
for episodic sinusitis and bronchitis, which was beneficial to 
the skin lesions for only a short duration. The patient was 
adopted and therefore his family history was unavailable. 

During physical examination, the patient was in the 
fetal position on the examination table and appeared 
uncomfortable, scratching himself. The patient admit-
ted to severe widespread itching and burning. On skin 
examination, multiple thick, lichenified, highly pruritic 
plaques coalesced on the knees, ankles, arms, and wrists, 
and very discreet scaly patches were present on the scalp. 
Annular patches covered 50% of the patient’s body, 
with highly inflamed lesions concentrated in skin folds  
(Figure 1), leading to diagnosis of atopic dermatitis (AD).

Over the course of several months, a number of topical 
therapies were prescribed. The calcineurin inhibitor pimecro-
limus cream 1% proffered minimal relief, and the patient 
experienced burning with crisaborole despite attempts to 
combine it with emollients and topical corticosteroids. The 
patient and his mother favored intermittent use of topical cor-
ticosteroids alone; however, he experienced frequent disease 
flares. Stabilized hypochlorous acid spray and mupirocin 2%  
antibiotic ointment were included in the treatment regi-
men as adjunctive topical therapies. Additionally, the patient 
underwent bleach and vinegar bath therapy without success.

Although UVA and UVB phototherapy has shown 
to be safe and effective in children, our patient had lim-
ited treatment options due to insurance restrictions. The 
patient had been taking oral corticosteroids on and off for 
years prior to presentation to our dermatology clinic. 

Our patient weighed approximately 40 lb and was 
prescribed methotrexate 5 mg once weekly for 2 weeks 
along with oral folic acid 1 mg once daily, except when 
taking the methotrexate. Laboratory workup was ordered 
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at 2- and then 4-week intervals. After 2 weeks of treat-
ment, methotrexate was increased to 10 mg once weekly. 
His asthma was carefully monitored by the allergist, 
and his mother was instructed to stop the medication 
if he had worsening shortness of breath or exacerba-
tion of asthma symptoms. He tolerated methotrexate at  
10 mg once weekly well without clinical side effects for 
6 months. His mother observed less frequent ear and 
sinus infections during methotrexate therapy; however, 
he developed anemia over time and the methotrexate 
was discontinued. Understanding the nature of off-label 
use in administering dupilumab, the patient’s mother 
consented to a scheduled dosage of 300 mg subcutaneous 
(SQ) injection every month in the absence of a loading 
dose with the assumption of future modifications pend-
ing his response to therapy. 

Five days after treatment with a 300-mg SQ dupil-
umab injection, the patient returned to clinic for evalua-
tion of a vesicular rash with subsequent peeling confined 
to the shoulders (Figure 2). He and his mother denied 
any UV exposure, citing he had been completely out of 
the sun. He denied constitutional symptoms including 
fever, malaise, swelling, joint pain, headache, muscle pain, 
nausea, vomiting, diarrhea, enlarged lymph glands, dif-
ficulty urinating, breathing, or neurological disturbance. 
Upon physical examination, the rash was not considered 
to be a drug eruption. Had a mild drug reaction been 
suspected, a careful rechallenge, weighing the risks and 
benefits, would have been considered and was discussed 
with the mother and patient. New-onset or worsening 
eye symptoms should be reported; therefore, a referral to 
ophthalmology was prompted due to our patient’s history 
of rhinoconjunctivitis and persistent conjunctival injec-
tion observed early after initiating dupilumab therapy. 
Nothing remarkable was found. 

The patient was eager to continue dupilumab therapy 
due to considerable reduction of itching and elimination 
of lesions. His mother reported that the greatest benefit 
1 month after starting dupilumab was almost no itching 
(Figure 3A). Additionally, he denied headache or naso-
pharyngitis at his 1-month office visit. After 2 months 
of dupilumab therapy, the patient reported persistent 

lesions on the feet and ankles despite concomitant treat-
ment with topical corticosteroids. The decision to increase 
the dupilumab dose to 300-mg SQ injection once every  
3 weeks for a total of 3 doses was made, which resulted 
in resolution of all lesions (Figure 3B). A once-monthly  
SQ injection schedule was reintroduced after week 17, 
and dose adjustments are anticipated in the future.

Comment
Prevalence and Pathogenesis—Atopic dermatitis affects  
31.6 million individuals in the United States, with 17.8 mil-
lion experiencing moderate to severe lesions.1 The current 
prevalence of AD in the pediatric population ranges from  
10% to 30% compared to 2% to 10% in adults. Fortunately, 
up to 70% of young children enter remission or improve 
by 12 years of age. Atopic diatheses may simultaneously 
occur, which includes asthma and rhinoconjunctivitis.2 

Complications from AD include bacterial and viral 
infections and ocular disease. Furthermore, impaired 
growth in stature has been correlated with individuals who 
have extensive disease.2 Of interest, our 7-year-old patient 
gained 7 lb and grew almost 3 in within 6 months of being 
on immunosuppressant therapy. Children with AD have 
poorer sleep efficiency in contrast to children without AD.3 
Eczema is associated with more frequent headaches in 
childhood, especially in those with sleep disturbances,4 as 
our patient had experienced prior to systemic therapy.

The pathogenesis of AD is complex, and one must take 
into consideration the multiple cellular activities including 
inflammatory mechanics in the absence of IgE-mediated 
sensitization, epidermal barrier changes, epicutaneous 

FIGURE 1. Annular highly pruritic plaques and patches covered  
50% of the body surface area in a 7-year-old boy with atopic derma-
titis, including the chest, abdomen (A), and knees (B).

FIGURE 2. Five days after treatment with a 300-mg subcutaneous 
dupilumab injection, the patient developed a vesicular rash with sub-
sequent peeling confined to the shoulders (A and B).

A B A

B



CHILDHOOD AD

VOL. 102 NO. 3   I  SEPTEMBER 2018  203WWW.MDEDGE.COM/CUTIS

sensitization, dendritic cell roles, T-cell responses and 
cytokine orchestrations, actions of microbial coloniza-
tion, and involvement of autoimmunity.5 Select patients 
with AD have IgE antibodies focused against self- 
proteins. Disease severity correlates with ubiquity of 
these antibodies. Moreover, certain autoallergens induce 
helper T cell (TH1) responses.5 Circulating TH2 cytokines 
and chemokines IL-4, IL4ra, and IL-13 also have been 
linked to AD pathogenesis. Additionally, nonlesional 
skin abnormalities have been observed.6 Most recently, 
researchers have identified a caspase recruitment domain 
family member 11 (CARD11) gene mutation possibly 
leading to AD.7 Clinically, our patient responded favor-
ably to dupilumab, which inhibits TH2 cytokines IL-4 and 
IL13. He experienced a considerable decrease in itching 
and inflammation and reduced lesion count after 1 month 
of treatment with dupilumab. No skin lesions were iden-
tified on visual examination at week 17 and inevitably the 
patient discontinued messy topicals.

Treatment Options—Because AD is characterized by 
episodes of remission and relapse, management gener-
ally is comprised of trigger avoidance, including known 
allergens and irritants; a skin care regimen that promotes 
healthy epidermal barrier function; anti-inflammatory ther-
apies to control both flares and subclinical inflammation; 
and adjunctive therapy for additional symptomatic control  
(eg, phototherapy, stabilized hypochlorous acid, topical 
antibiotic treatment) when needed. Avoidance of excessive 
washing or irritants, food provocation, and emotional stress, 
as well as toleration of body temperature fluctuations and 
humidity, is recommended to amend exacerbations.5

Current topical therapies include emollients; cortico-
steroids; calcineurin inhibitors; and crisaborole, a newer 
phosphodiesterase 4 inhibitor. There are a number of 
emollients and moisturizers available, and one over-the- 
counter preparation showed tolerability and improved skin 
hydration in AD patients and demonstrated less transepi-
dermal water loss than the control group.8 Ointments such 
as petrolatum usually do not include ingredients such as 
preservatives, gelling agents, or humectants that can pro-
mote stinging or burning.9 Topical corticosteroids, which 

ameliorate inflammation by subduing proinflammatory 
cytokine expression, have been the mainstay of treatment 
for more than 60 years; however, caution should be used 
due to the potential for side effects, mainly but not limited to 
systemic absorption in children, development of striae, and 
skin atrophy. Calcineurin inhibitors prohibit T-cell activ-
ity, modify mast cell response, and decrease dendritic cells 
in the epidermis. Since 2000, calcineurin inhibitors have 
been utilized as steroid-sparing agents10; however, prior 
authorization is still necessary with some insurance provid-
ers. Crisaborole ointment 2%, the newest topical agent for 
AD treatment in the market, has shown improvement of 
erythema, exudation, and pruritus. Approved for patients  
aged 2 years and older, twice-daily application of topical 
crisaborole as a steroid-sparing agent has rendered AD 
symptom relief.11 It has been reported that 4% of patients 
encounter stinging or burning with topical crisaborole appli-
cation, whereas up to 50% of calcineurin inhibitors induce 
these adverse effects.12 Stabilized hypochlorous acid spray 
or gel acts as an antipruritic and antimicrobial agent, reliev-
ing pain associated with skin irritations. Topical antimicro-
bial preparations such as mupirocin 2% antibiotic ointment 
can reduce Staphylococcus colonization when applied in the 
nasal passage as well as to affected skin lesions.2 

In children, UVA and UVB phototherapy has proven 
safe and effective and can be utilized in AD when 
suitable.13 When patients inadequately respond to 
topical therapies and phototherapy, systemic immuno-
modulatory agents have been recommended as treatment 
options. A child’s developing immune system indeed 
may be sensitive to systemic therapies as the innate 
immune system fully matures in adolescence and his/
her adaptive immune system is undergoing vigorous 
definition.14 Systemic immunomodulatory agents such 
as cyclosporine, azathioprine, mycophenolate mofetil, 
and methotrexate have been used off label for years and 
pose certain challenges in being identified as durable 
therapies due to potential side effects. Cyclosporine is 
effective for the treatment of AD; however, long-term 
administration should be dosed up to a 12-month period 
and then stopped to decrease cumulative exposure to 
the drug. Therefore, further treatment options must be 
considered. For children, cyclosporine should be admin-
istered in a dose of 3 to 6 mg/kg daily. Fluctuations in 
blood pressure and renal function should be monitored. 
The recommended pediatric dose for azathioprine is 1 to 
4 mg/kg daily with laboratory monitoring, particularly of 
liver enzymes and complete blood cell count. Obtaining 
the patient’s thiopurine methyltransferase level may aid 
in dosing. Gastrointestinal tract symptoms such as nau-
sea, vomiting, and diarrhea are common. Phototherapy 
is not advised in conjunction with azathioprine due to 
an increased risk of photocarcinogenicity.13 The literature 
supporting mycophenolate mofetil in children with AD is 
limited. In one single retrospective case series, 14 children 
were treated at a mean dose of 38 mg/kg once daily for  
2 to 24 months with 57% (8/14) of children demonstrating 

FIGURE 3. Decreased lesion count and pruritus was noted 1 month 
after starting dupilumab therapy (A), and the patient was lesion free 
after 17 weeks of treatment (B).
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almost complete to complete clearance. Thirty-six percent 
(5/14) of children showed 60% to 90% improvement.15 
Gastrointestinal tract side effects along with hematologic 
symptoms have been reported. Methotrexate is dosed at 
0.2 to 0.7 mg/kg weekly, with 10 weeks being the average 
time to greatest efficacy.13 Gastrointestinal tract symp-
toms, pancytopenia, pneumonitis, and possibly pulmo-
nary fibrosis can occur. To reduce the risk of pancytopenia 
during methotrexate therapy, routine administration of 
folic acid 1 to 5 mg once daily is prudent.16

Biologic therapies targeting IgE, B-lymphocyte anti-
gen CD20, IL-5, thymic stromal lymphopoietin, TH17 
cells, IL-12, IL-23, interferon gamma, IL-6 receptors, 
tumor necrosis factor, phosphodiesterase 4, Janus kinase,  
chymase, and nuclear receptors expressed on adipocytes 
and immune cells have undergone investigation for treat-
ment of AD.17 Additionally, biologic agents targeting IL-31, 
IL-13, and IL-22 also have been evaluated.1 Currently, 
there are no US Food and Drug Administration–approved 
biologic agents for moderate to severe childhood AD. 

Dupilumab, an IL-4Rα and IL-13Rα antagonist, 
recently has been approved for treatment of moderate 
to severe AD in adults but not yet for children. Potential 
side effects include nasopharyngitis, headache, hypersen-
sitivity reactions, and ocular symptoms,11 namely keratitis 
and conjunctivitis.18 Less than 1% of patients experienced 
keratitis in clinical trials, while conjunctivitis was reported 
in 4% of patients taking dupilumab with topical corticoste-
roids at 52 weeks.18 However, possible ocular findings on 
slit-lamp examination in AD patients include atopic kera-
toconjunctivitis, blepharitis, palpebral conjunctival scar-
ring, papillary conjunctival reaction, Horner-Trantas dots, 
keratoconus, and atopic cataracts. Spontaneous retinal 
detachment is seen more commonly in individuals with 
AD than in the general population.19

In clinical trials, hypersensitivity reactions included 
urticaria and serum sickness or serum sickness–like 
reactions in less than 1% of patients taking dupilumab.18 
Most monoclonal antibody reactions are immediate; 
however, 10% to 30% are delayed and may recur in a 
subsequent rechallenge of the drug.20

Conclusion
Childhood AD can be debilitating, and affected indi-
viduals often lead a poorer quality of life if left untreated. 
Embarrassment and isolation are commonly experienced. 
Increased responsibility and work in tending for a child with 
eczema may result in parental exhaustion.21 As with pso-
riasis, AD can impair activity and productivity.22 Currently, 
dupilumab has proven to positively impact health-related 
quality of life for adults.23 Pending the outcome of ongoing 
pediatric clinical trials, dupilumab may become a bench-
mark therapy for children younger than 18 years.
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