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Introduction
Atopic dermatitis (AD) is a chronic, inflammatory 
dermatosis that affects up to 25% of children and 
2-3% of adults [1]. It is characterized by pruritus, 
erythema, induration, and lichenification. A 
significant proportion of patients with AD remain 

Abstract

Atopic dermatitis (AD) is a common inflammatory 
dermatosis characterized by pruritus, erythema, 
induration, and lichenification. Current treatment 
options for generalized atopic dermatitis are 
limited and have potentially serious adverse effects, 
especially in patients with severe, chronic AD who 
frequently require systemic anti-inflammatory agents. 
Apremilast, an oral phosphodiesterase-4 inhibitor, was 
FDA approved in September 2014 for the treatment 
of moderate-to-severe plaque psoriasis. However, its 
upstream anti-inflammatory effects, ease of use as 
an oral agent, and mild side-effect profile make it an 
interesting treatment option for AD as well. Herein, 
we present a patient with a life-long history of AD 
recalcitrant to topical steroids and cyclosporine who 
attained subjective and objective improvement in 
pruritus and erythema after 10-week treatment with 
apremilast.

undertreated relative to the severity of their disease. 
Current treatment options for generalized atopic 
dermatitis such as cyclosporine, azathioprine, 
mycophenolate mofetil, and methotrexate have 
potentially serious adverse side effects. Apremilast, an 
oral phosphodiesterase-4 (PDE4) inhibitor approved 
for moderate-to-severe plaque psoriasis, provides 
an interesting alternative treatment option for AD 
owing to its upstream anti-inflammatory effects. 
Herein, we present a patient with a life-long history 
of AD recalcitrant to topical corticosteroids and 
cyclosporine who attained subjective and objective 
improvement in pruritus and erythema after 10-week 
treatment with apremilast.

Case Synopsis
A 55–year-old man with a life-long history of allergies, 
asthma, and generalized severe AD presented 
to clinic with worsening AD flares of increasing 
frequency. He also had a 6 month history of patchy 
hair loss clinically consistent with new-onset alopecia 
areata. He had previously failed several therapies for 
his AD including topical therapies (including class I 
topical corticosteroids, calcineurin inhibitors, and 
coal tar) and had required multiple courses of oral 
prednisone. He was unable to tolerate cyclosporine 
owing to gastrointestinal discomfort and refused 
other systemic agents for fear of the same side-effect 
profile. The patient was also unable to receive regular 
phototherapy or Goeckerman treatments because 
of time conflicts with work. Physical exam revealed 
generalized lichenified, erythematous plaques with 
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overlying excoriations on face, neck, arms, back, and 
legs (Figure 1). There was patchy hair loss on his 
scalp. The decision was made to start the patient on 
apremilast 30 mg BID. Topical treatments remained 
unchanged. Four weeks into apremilast therapy, the 
patient noted subjective improvement in pruritus. 
There were some visual signs of improvement on 
skin examination. Ten weeks into apremilast therapy, 
substantial decrease in erythema was observed, 
but with persistent hyperpigmentation and 
lichenification (Figure 2). There was also stabilization 
of hair loss and some hair regrowth of the scalp. Of 
note, the patient complained of occasional nausea 
and gas that was tolerable and decreased over time.

Case Discussion
AD is a chronic inflammatory skin condition caused 
by activation of the T-helper 2 pathway, which 
releases various inflammatory cytokines. Current 
treatment options for severe, chronic AD are limited, 
especially in patients with generalized AD whose 
symptoms often cannot be controlled solely with 
topical agents. The most widely utilized systemic 
treatment options for severe AD are systemic 
corticosteroids, cyclosporine, azathioprine, and 
methotrexate, which have potential adverse effects 
such as immunosuppression and end-organ damage 
[2]. Phototherapy and Goeckerman therapy, though 
effective, are not always feasible options owing to 
inconvenience to patients, as was the case in our 
patient. Apremilast was FDA-approved in March 
2014 for the treatment of psoriatic arthritis and in 
September 2014 for the treatment of moderate-to-
severe plaque psoriasis [3]. Phase III studies have 
shown 75% improvement in the Psoriasis Area 
Severity Index (PASI-75) in about 33% of patients 
[4]. Apremilast is generally well tolerated; the most 
common adverse side effects include nausea, 
diarrhea, upper respiratory tract infection, headache, 
and nasopharyngitis [4].

Although the complete mechanism by which 
apremilast treats AD has not yet been elucidated, 
it appears to have many anti-inflammatory effects. 
Since the 1980s, studies have shown increased levels 
of phosphodiesterase type 4 (PDE4) in patients with 
AD [5, 6]. PDE4 is an isoenzyme that converts cyclic 
adenosine monophosphate (cAMP) to adenosine 
monophosphate. Apremilast, a novel oral inhibitor 
of PDE4, directly affects multiple immune cells, 
including monocytes, dendritic cells, neutrophils, T 
cells, natural killer cells, and macrophages and likely 
returns these immune cells to a less active state 
(Figure 3) [7]. It causes an accumulation of cAMP, 
which in turn activates protein kinase A and other 
downstream effectors, resulting in the reduction of 
tumor necrosis factor, interleukin-2, interferon-α, 
several leukotrienes, and nitric oxide synthase [7, 8].

Topical phosphodiesterase inhibitors have been 
developed and shown clinically useful in patients 
with AD [9, 10]. Research into the use of apremilast 
for the treatment of severe AD in humans has been 
limited, with only one pilot study [11] and one 

Figure 1. Patient’s arms (left) and back (right) prior to treatment 
with apremilast showing generalized erythematous and 
lichenified plaques.

Figure 2. Patient’s arms (left) and back (right) 10 weeks into 
treatment with apremilast. Decrease in erythema, but persistent 
hyperpigmentation and lichenification are observed.
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Figure 3. Patient’s arms (left) and back (right) 10 weeks into treatment with apremilast. Decrease in erythema, but persistent 
hyperpigmentation and lichenification are observed.
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open-label, investigator-initiated phase 2 study [12] 
at the time this manuscript was written. The pilot 
study by Samrao et al. showed that after 3 months 
of treatment, moderate-to-severe AD patients 
taking apremilast 20 mg twice daily had a significant 
reduction from baseline of pruritus (p=0.021) and 
dermatology life quality index (DLQI) (p=0.003), 
and those taking 30 mg twice daily had a significant 
reduction of the Eczema Area Severity Index (EASI) 
(p=0.008) and the DLQI (p=0.012) [11]. Significant 
improvement was maintained in all outcomes after 
six months of treatment. In the phase 2 study by Volf 
et al. apremilast was not shown to be as effective, with 
only 20% of subjects achieving investigator global 
assessment improvement of 2 or more, and 20% 
achieving 75% reduction in EASI or 50% reduction in 
EASI, 10% each [12]. Of note, however, subjects had 
either recalcitrant AD or allergic contact dermatitis 
and the sample size was small, with only 10 patients. 
Apremilast was well tolerated by all subjects in both 
trials.

Apremilast may have lower efficacy than current 
systemic agents such as cyclosporine, phototherapy, 
or Goeckerman therapy, which can achieve greater 
than 90% skin clearance and very low erythema 
and pruritis scores [13]. However, its ease of 
administration as an oral agent coupled with a 
relatively safe side-effect profile that has yet to 
show clinical signs of immunosuppression or major 
organ toxicities, make it an interesting option for AD 
treatment. Increased research into the pathogenesis 
of AD has led to the development of even more novel 
biologic agents, such as dupilumab. Dupilumab is a 
fully-human monoclonal antibody directed against 
the IL-4 receptor α subunit, blocking signaling of 
both IL-4 and IL-13, key Th2 cytokines. In phase II 
studies, dupilumab has demonstrated EASI score 
improvements in all regimens versus placebo 
(p<0.0001), [14].  

Conclusion
We report the successful use of ampremilast with 
traditional topical agents in the treatment of a 
patient with recalcitrant AD. Although we report 
only one patient, early observation suggests 
clinically meaningful improvement in several disease 
parameters including symptomatic and visual 
improvement. Larger controlled phase III studies are 

necessary to further assess the safety and efficacy of 
apremilast in treating AD.

List of Abbreviations 
AD – Atopic Dermatitis
PASI – Psoriasis Area Severity Index
PDE4 – Phosphodiesterase-4 
cAMP – Cyclic adenosine monophosphate
IL – Interleukin
DLQI – dermatology life quality index
EASI – Eczema Area Severity Index
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