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Abstract
Atopic Dermatitis (AD) is a chronic inflammatory disease of the skin characterized by cutaneous findings of dry skin, 
erythematous scaly papules, or plaques, and lichenification. The hallmark of AD is pruritis, which drives most of the 
disease burden. While this disease is thought to primarily affect children, it commonly affects adults as well [1]. In the 
adult population, AD may be persistent from childhood, relapsing AD that was thought to be resolved, or adult-onset 
AD. Although AD is commonly seen in the adult population and is associated with a significant disease burden, many 
providers are inadequately educated about the recognition and treatment of AD in adults. This paper will review the 
clinical features, pathophysiology, diagnosis, treatment, and management of AD in the adult population. Working to 
better understand AD and its impact on patients may be beneficial in minimizing the burden of this disease on the adult 
population.

Check for
updates

AD patients have a family history of atopy [8]. There are 
also several genes associated with an increased risk for AD, 
many of which code for proteins involved in the skin barrier 
or immune regulation [9]. One major genetic alteration 
associated with an increased risk for AD is a loss-of-function 
mutation in the FLG gene. This gene codes for the filaggrin 
protein, which is a component of natural moisturizing factors 
and is key for the barrier function of the skin.

Environmental risk factors include living in an urban 
area, stress, increased domestic water hardness, exposure 
to irritants (e.g., tobacco smoke), increased adiposity, and a 
Western diet [10]. It is also believed that increased exposure 
to pathogens early in life can be protective against AD, 
termed the “hygiene hypothesis.” This hypothesis theorizes 
that exposure to dirt and pathogens early in life can steer the 
immune system away from allergic inflammation [11]. This 
hypothesis may explain regional differences in the incidence 
of AD, as well as the increasing prevalence of AD over the past 
half-century [10].

Pathogenesis
The pathogenesis of AD is thought to involve both 

Introduction
Atopic Dermatitis (AD) is a chronic inflammatory disease 

of the skin characterized by cutaneous findings of dry skin, 
erythematous scaly papules or plaques, and lichenification. 
Pruritis is the hallmark of AD and drives most of the disease 
burden on patients. While this disease most commonly affects 
children, it can also present in or persist into adulthood [1]. 
The disease in adults often deviates from the pattern of 
flexural dermatitis that is often seen in children, with some 
forms of AD being specific to adults. Bannister and Freeman 
introduced the term adult-onset atopic dermatitis in 2000 
[2]. However, this concept has received little attention in 
the literature compared with AD in children despite the 
significant burden of severe AD on adult patients [3]. Better 
understanding AD in adults will allow providers to minimize 
potentially significant disease burden for their patients.

Epidemiology
The prevalence of AD in the United States pediatric 

population is reported to be 16%. However, data is limited 
about the prevalence of AD in the United States adult 
population. Prevalence rates among adults have been 
reported to be 10-14% in studies from Scandinavian countries 
[4-6]. A cross-sectional study in the United States reported a 
prevalence of 7.3% in a population of nearly 1300 adults [7].

Risk factors
There are several genetic and environmental risk factors 

associated with the development of AD. The strongest 
risk factor for AD is a family history of atopic diseases such 
as AD, asthma, or allergic rhinitis. It is thought that 70% of 
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Adult onset AD vs. persistence from childhood
This condition may present in adults as persistent AD from 

childhood, relapsing AD that was thought to be resolved, or 
adult-onset AD [3]. A vast majority of patients with childhood 
AD will be improved or even clear by late childhood, but some 
patients will have AD that persists into adulthood. While the 
clinical appearance of AD in the adult population is similar to 
the appearance in later childhood, some variation does exist. 
For example, AD in the adult population is generally more 
localized and lichenified. Also, involvement of the forehead, 
cheeks, and anterolateral neck is common in adults.

Among the population of adult patients affected by 
AD, about one-third are patients in which the disease first 
appeared during adulthood. In the adult-onset form of AD, 
the disease often deviates from the classic pattern of flexural 
dermatitis. Some forms of AD are specific to adults, such as 
head-and-neck dermatitis, chronic eczema of the hands, or 
prurigo lesions. Because AD is made by clinical diagnosis and 
adult-onset AD frequently does not fit traditional diagnostic 
criteria that were developed for children, the diagnosis of AD 
in the adult population can be difficult. As a result, particularly 
in adult-onset AD, this condition is often a diagnosis of 
exclusion [3].

Disease course
The disease course of AD has a chronic, relapsing and 

remitting pattern. For most infants and children who are 
diagnosed with this condition, AD resolves by late childhood. 
A pooled analysis including 110,651 subjects from 15 
countries found that 20% of childhood AD cases persisted for 
8 or more years, with only 5% of childhood AD cases persisting 
for 20 or more years after diagnosis. Factors associated with 
an increased risk of persistence into adulthood include the 
development of AD after the age of 2 years, having more 
severe baseline AD, and being female. In addition, the more 
time that the AD had already persisted, the more likely it was 
to continue to persist [19].

Disease burden
AD can impact the entire family unit of patients who are 

affected. Because AD has increasingly been recognized as a 
disease that may onset or persist in adulthood, the burden 
of this disease can have an impact on patients at any age. 
The detrimental effects of AD include social, academic, and 
occupational impacts. Further, quality of life and mental 
health are impacted by AD. The direct and indirect financial 
burden of AD impacts the patients, their families, and society 
[20]. Higher social and economic burden is associated with 
greater disease severity, lesions that are located on the hands 
and the face, and persistent AD. While adult AD is commonly 
mild to moderate, the condition is severe in about 25% of 
patients.

Even though AD is commonly seen in the adult population 
and is associated with significant disease burden, many 
providers are undereducated about the recognition and 
treatment of AD in adults. Better characterizing the diagnostic 
and treatment guidelines of AD in this population, as well as 

skin barrier dysfunction and an inflammatory response to 
environmental allergens and irritants. Contributing factors 
include genetics, immune dysregulation, the skin microbiome, 
and environmental triggers. Combinations of these 
mechanisms are responsible for the variable phenotypes of 
AD [12]. Several of the genes associated with increased risk 
for AD code for proteins that are either involved in immune 
regulation or the structure and function of the skin barrier, 
including the FLG gene discussed above.

Skin barrier dysfunction plays a major role in the 
pathogenesis of AD. Dysfunction of the skin barrier leads 
to increased epidermal permeability, resulting in trans-
epidermal water loss and decreased water retention [13]. 
Factors contributing to skin barrier dysfunction include 
abnormalities related to filaggrin levels, tight junctions, 
proteases and antiproteases, cytokine release, and epidermal 
lipid composition. These abnormalities primarily affect the 
stratum corneum, the outermost layer of the epidermis. 
Skin barrier dysfunction ultimately plays a major role in 
the development of the dry, scaly, and pruritic skin that is 
commonly seen in AD. Itching of the pruritic skin can further 
potentiate the damage to the epidermis, leading to a self-
propagating cycle.

The role of the immune system in chronic and acute AD 
is primarily due to Th2 inflammation. When a pathogen or 
marker of tissue damage is recognized by pattern recognition 
receptors of the innate immune system, antigen- presenting 
cells and keratinocytes release several products such as 
cytokines, proteases, antimicrobial peptides, and extracellular 
matrix proteins. These “alarmins” are proteins or peptides 
with chemotactic and activating effects on the immune 
system [14].

When the epithelial barrier is disrupted in the setting of 
AD, alarmin secretion activates Th2 cells and ultimately leads 
to the release of IL-4 and IL-13. These interleukins initiate 
an inflammatory response and B cell class-switching to IgE, 
resulting in the production of antigen-specific IgE molecules 
[15]. These IgE molecules will prime the immune system to 
have a more robust immune response following subsequent 
recognition of that same antigen. Cytokine release from 
Th2 cells is also believed to play a role in the promotion 
of epidermal hyperplasia, suppression of keratinocyte 
differentiation proteins, and inhibition of antimicrobial 
protein production. Further, Th2 cells and their interactions 
with peripheral nerve fibres and keratinocytes play a role 
in the development of chronic pruritis, which is a defining 
feature of AD [16].

Alterations of the dermal microbiome have also been 
shown to play a role in the pathogenesis of AD. More 
specifically, Staphylococcus aureus overgrowth and reduced 
bacterial diversity are associated with the development of 
AD [17]. Further, it has been shown that during flares, AD 
patients have decreased bacterial diversity and increased 
S. aureus density [18]. Many bacterial virulence factors, as 
well as bacterial superantigens, can also play a role in the 
pathogenesis of AD by resulting in an IgE-mediated immune 
response and mast cell degranulation.
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recommended in the evaluation of patients with suspected 
AD. Skin biopsies may be utilized, however, to rule out other 
diagnoses in the differential [22] (Table 2).

Clinical (by location) variants
Atopic hand eczema is inflammation of the skin of the 

hands. Clinical findings include redness, infiltration of the 
skin, scaling, edema, vesicles, hyperkeratosis, fissures, and 
erosions. The prevalence of atopic hand eczema is 4% in the 
general population of adults, with incidence varying based 
on occupation. Occupations that are associated with a higher 
risk of atopic hand eczema include farming, healthcare, 
metalworking, and construction [23]. Roughly one-third to 
one-half of patients with hand eczema have AD [24]. Contact 
dermatitis should be ruled out before the diagnosis of AD is 
made, as irritants are a common factor in the pathogenesis of 
these conditions.

Patients with AD can present with red, scaly, lichenified 
eyelids as they are subjected to increased susceptibility to 
most contact irritants or allergens [25]. Such presentations 
are classified as eyelid eczema. Patients presenting exclusively 
with periorbital eczema should have a complete history taken 
for AD.

Atopic cheilitis, or lip dermatitis, is a chronic eczematous 
reaction affecting the skin, vermilion border, and/or the 
mucosa of the lips. Because other inflammatory or allergic 
responses typically involve the mucosal surfaces of the lips, 
involvement of the skin and vermilion border alone should 
raise suspicion for atopic cheilitis [26].

Treatment

Treatment algorithm
Figure 1.

Initial management
Topical moisturizers have been proven to decrease the 

pruritis, erythema, fissuring, and lichenification associated 
with AD [34]. In 2020, Hebert, et al. demonstrated that daily 
moisturization increases skin hydration while decreasing 
transepidermal water loss through their analysis of multiple 
studies. Though the majority of the studies analyzed 
recommended twice-daily application of moisturizers, 
just once-daily application showed to improve patient 
outcomes as well [35]. Key ingredients for moisturizers 
for AD therapeutic relief include the following properties: 
Skin protection (colloidal oatmeal), antipruritic effects 
(hydrocortisone, menthol, pramoxine HCl, colloidal oatmeal), 
anti- inflammatory effects (hydrocortisone, licochalcone A, 
colloidal oatmeal), antioxidant effects (glycyrrhetinic acid, 
licochalcone A), barrier lipids (ceramides, plant oils containing 
linoleic acid), natural moisturizer factors (lactic acid, amino 
acids, PCA, urea), and pH buffering (citric acid) [35,36].

Patients with AD should be advised to bathe with water 
regularly as this can hydrate the skin and remove crust, 
irritants, scale, and allergens [37]. Bathing alone, without 
subsequent moisturizer application, can cause further drying 

working to better educate providers about this disease and 
its impact on patients may be beneficial in minimizing the 
burden of this disease on the adult population.

Diagnosis
The diagnosis of AD is made clinically and is based on 

historical features, morphology, associated clinical signs, and 
the distribution of lesions (Table 1). There are no definitive 
laboratory tests for the diagnosis of AD [21]. In 2003, the 
American Academy of Dermatology suggested a revision to 
the Hanifin and Rajka criteria to be more applicable to the full 
range of ages affected [22].

If the patient is not responding to therapy, the diagnosis 
of AD should be re-reviewed, and other conditions should 
be considered. The diagnosis of AD is made clinically, and 
currently, there are no biomarkers available to distinguish 
it from other conditions. Skin biopsy is not routinely used or 

Table 1: Features to be considered in the diagnosis of patients with 
AD. Adopted from Eichenfield, et al. [22]

Essential Features:
Must be present

•	 Pruritus
•	 Eczema (acute, subacute, or chronic) with typical 

morphology and age-specific patterns*

•	 Chronic or relapsing history

Important Features:
Seen in most cases, add support to the diagnosis

•	 Early age of onset
•	 Atopy

Personal and/or family history IgE reactivity
•	 Xerosis

Associated Features:
Help to suggest the diagnosis, but are too non-specific to be used 
in defining or detecting AD for research and epidemiologic studies

•	 Atypical vascular responses (e.g.,delayed blanch response)
•	 Keratosis pilaris/pityriasis alba/hyperlinear palms/ichthyosis
•	 Ocular/periorbital changes
•	 Other regional findings (e.g., perioral/periauricular lesions)
•	 Perifollicular accentuation/lichenification/prurigo lesions

Exclusionary Conditions:

•	 Scabies
•	 Seborrheic dermatitis
•	 Contact dermatitis (irritant or allergic)
•	 Ichthyoses
•	 Cutaneous T-cell lymphoma
•	 Psoriasis
•	 Photosensitivity dermatitis
•	 Immune deficiency diseases
•	 Erythroderma of other causes

*Patterns include (1) Facial, neck, and extensor involvement in 
infants and children; (2) Current or prior flexural lesions in any age 
group; or (3) Sparing of groin and axillary regions.
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Table 2: Clinical differentiation of AD from other similar diagnoses [27-33].

Condition Clinical Presentation Differentiating Factors

Scabies Contagious skin infection caused by mites. Pruritic 
rash that may worsen at night.

Tiny papules can arrange in a line as the mites 
burrow under the skin.

Common locations are in-between fingers and 
toes, under jewelry, and in skin folds.

Seborrheic Dermatitis

An inflammatory skin disorder that is chronic and 
relapsing with preferential development in areas 

with sebaceous glands.

Poorly defined erythematous patches with scaling.

Scalp and face (nasolabial folds, eyebrows, ears, 
postauricular areas, and beard areas) are most 

often affected.

More common and severe in patients with HIV or 
neurologic

disorders.

Contact Dermatitis (Irritant/
Allergic)

Caused by contact with chemicals which patients 
are exposed to.

Typical distribution on hands, feet, face, or 
eyelids.

Can present unilaterally.

Patch testing is utilized to diagnose by replicating 
the allergic reaction to the offending chemical.

Clinical history of eruption following exposure.

Ichthyoses

Phenotypic results of gene mutations leading to 
skin barrier failure.

Extensive and chronic scaling of the skin that is 
often

combined with xerosis, fissures, erythema, and 
sometimes pruritus.

Genetically inherited disorder.

Multiple variations.

Psoriasis Clearly demarcated erythematous plaques 
combined with silvery scales.

Extensor and scalp surface involvement.

Can involve nail changes (pitting, onycholysis, and 
subungual hyperkeratosis)

Cutaneous T-cell Lymphoma 
(Mycosis Fungoides)

Fixed asymptomatic patches in sun-protected 
areas.

Failure of resolution with topical steroids.

Photosensitivity Dermatitis Clinically eczematous morphology, but occurring 
primarily in sun-exposed skin.

Distribution on sun-exposed skin: face, neck, 
upper chest, forearms, hands.

Immunodeficiency Disorders (e.g. 
Hyper-IgE syndrome, SCID)

Eczematous dermatitis is a common finding in 
immunodeficiency disorders. These skin findings 
may be the presenting clinical manifestation to a 

dermatologist

Recognition of additional immunodeficiency 
features can help facilitate diagnosis.

Erythroderma of Other Causes (*) Widespread erythroderma which may be due to 
psoriasis, AD, CTCL, seborrhea.

Biopsy may be helpful to distinguish between 
diseases in the differential.

directed at acute disease flairs as these topical solutions are 
most effectively used in brief periods of 1 to 2 weeks. Side 
effects include skin striae, petechiae, telangiectasia, atrophy, 
and acne or rosacea at the site of application [39].

Topical calcineurin inhibitors such as tacrolimus ointment 
and pimecrolimus cream provide targeted anti- inflammatory 
effects by blocking cytokine expression [40]. Side effects 
include pruritus, stinging, and burning at the application site.

Crisaborole is a phosphodiesterase 4 (PDE4) inhibitor 
that reduces the circulating inflammatory cells in patients 
with AD. This topical treatment has shown to be efficacious 
with a positive safety profile in treating adults with AD [41]. 
Notable side effects include burning at the application site 
and redness of the skin.

of the patient’s skin. Thus, it is recommended that patients 
apply a moisturizer after bathing to maximize the hydration 
of their skin [38].

Local/topical therapy
Topical treatments are a cornerstone in the treatment of 

AD and are commonly used alongside other agents [34].

Topical corticosteroids are recommended as first-line 
therapy for acute control of moderate to severe AD [34]. They 
are used in patients who fail to respond to skincare techniques 
and moisturizers. While there are multiple strengths of topical 
corticosteroids available, current studies have not established 
an optimum strength and dosage recommendation. Typically, 
patients are advised to use a finger-tip amount on each 
surface area affected by the rule of 9’s. Therapy should be 
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adverse effects. While there is no definitive recommendation 
of the most effective form of phototherapy, narrowband UVB 
therapy is the most commonly recommended [43].

Systemic therapy
Systemic treatment for AD is typically recommended when 

topical regimens or phototherapy do not control the disease 
or when a patient’s quality of life is impacted substantially 
[43].

Cyclosporine inhibits T-cell activation, keratinocyte 
hyperproliferation, release of histamine from mast cells, 
and depletes lymphocytes and macrophages in the dermis 
and epidermis [44]. These mechanisms allow cyclosporine 
to be effective in the treatment of refractory AD. Short-term 

Topical JAK inhibitors ruxolitinib, delgocitinib, and 
tofacitinib exert their effects through the inhibition of JAK 
signalling, thus reducing cytokine release. These topical JAK 
inhibitors have demonstrated their efficacy in treating AD 
[42]. Side effects include nasopharyngitis, pain at application 
site, headache, nausea, and neutropenia. At the time of this 
publication, topical ruxolitinib is FDA-approved with others 
listed under investigation.

Phototherapy
Phototherapy is a treatment option for AD that is 

recommended after the failure of non-pharmacological 
and pharmacological options. There are multiple forms of 
phototherapy available that are all associated with minimal 

Table 3: Recommendations for use of systemic immunomodulatory agents (Adapted from Sidbury 2014) [43].

Recommendations for use of

Systemic Immunomodulatory Agents

Indicated when a patient’s skin disease has significant negative physical, emotional, or social impact and/or topical regiments or 
phototherapy are ineffective

All agents should be adjusted to the minimal effective dose

Dupilumab, cyclosporine, azathioprine, and methotrexate are systemic agents recommended for the

treatment of refractory AD.

Mycophenolate mofetil and Interferon-gamma may be considered as an alternative, variably effective therapies for refractory AD.

Systemic steroids should be avoided in the treatment of AD, but they can be used exclusively for acute, severe exacerbations.

         

Figure 1: Our proposed algorithm to guide the management of AD in adults. For information regarding treatment specifics and their 
efficacy please read below.
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biological treatments, lebrikizumab and tralokinumab, are 
being developed to specifically bind IL-13 and inhibit its 
activity. In a randomized controlled trial (RCT) of patients 
with AD refractory to topical corticosteroids, lebrikizumab 
demonstrated clinical efficacy with a tolerable safety Profile 
[62]. In its own RCT trial, tralokinumab demonstrated early 
and sustained improvements in AD symptoms with an 
acceptable safety profile [63]. The future of AD treatment 
with IL-13 monoclonal antibodies seems promising through 
the early results of their clinical trials.

IL-31 is a T-cell cytokine that correlates with severe pruritus 
and dermatitis found in patients with AD [64]. Nemolizumab 
is a monoclonal antibody that is targeted to the IL-31 receptor 
A and has demonstrated the ability to alleviate the pruritis 
associated with AD in patients while exhibiting an acceptable 
safety profile [65,66].

Summary
Atopic dermatitis is a chronic inflammatory disease of the 

skin characterized by pruritus, erythema, dry skin, scale, and 
lichenification. While this disease is thought to primarily affect 
children, it commonly affects adults as well. While data is 
limited about the prevalence of AD in the United States adult 
population, one cross-sectional study suggested a prevalence 
of 7.3%. There are several genetic and environmental risk 
factors associated with the development of AD, with a family 
history of other atopic diseased being the strongest risk 
factor. The pathogenesis of AD is thought to involve both 
skin barrier dysfunction and skin inflammation. Contributing 
factors include genetics, immune dysregulation, the skin 
microbiome, and environmental triggers.

This condition may present in adults as persistent AD from 
childhood, relapsing AD that was thought to be resolved, or 
adult-onset AD [3]. The disease in adults often deviates from 
the pattern seen in children. AD in the adult population is 
generally more localized and lichenified. Also, involvement 
of the forehead, cheeks, and anterolateral neck is common 
in adults. The diagnosis of AD is made clinically and is often 
a diagnosis of exclusion. Features that are essential for the 
diagnosis of atopic dermatitis include pruritis, eczema in a 
typical morphology and age-specific pattern, and a chronic or 
relapsing history.

Treatment of AD involves educating patients about the 
use of moisturizers in conjugation with regular bathing. 
Should patients not respond to this initial therapy, topical 
therapies should be utilized as first-line options. Patients 
can also be educated about the use of phototherapy as a 
treatment option. In patients with refractory AD, systemic 
medications such as dupilumab, cyclosporine, azathioprine, 
methotrexate, and FDA-approved JAK inhibitors (abrocitinib 
and upadacitinib) are effective and safe options.

Despite the significant prevalence and burden of atopic 
dermatitis in the adult population, many providers are 
inadequately educated about the diagnosis and treatment 
of AD in adults. Working to better educate providers about 
this disease and its impact on patients may help decrease the 
burden of this disease on the adult population.

cyclosporine therapy effectively decreases AD severity, with 
higher initial doses leading to a more rapid response [45,46]. 
While long-term therapy is also effective in the treatment of 
AD, the patient’s renal function should be monitored during 
treatment [47,48].

Methotrexate is a folic acid analog that inhibits several 
folate-dependent enzymes in the DNA synthesis process. This 
medication leads to anti-inflammatory effects via inhibition 
of lymphocyte proliferation, though the exact mechanism 
in dermatologic disorders has not been elucidated [49]. 
The anti-inflammatory effects of methotrexate make it an 
effective treatment for refractory AD. In patients treated with 
this medication, it is important to follow folate levels and to 
monitor for complications of pulmonary or hepatic fibrosis 
[50].

Azathioprine is a pro-drug that is converted to 
6-mercaptopurine and exerts its effects via purine anti-
metabolism, thus decreasing T and B lymphocyte proliferation 
[51]. Studies have shown that azathioprine is a safe and 
effective treatment of refractory AD [52,53].

Dupilumab is an IL-4 receptor alpha antagonist that inhibits 
IL-4 and IL-13 signalling leading to reductions in Th2 response 
in AD. This treatment is administered subcutaneously, either 
weekly or biweekly. So far in its clinical use, dupilumab 
has demonstrated efficacy in moderate-severe AD and is 
generally well tolerated [54-56]. Common side effects include 
skin-related events (head and neck erythema, psoriasis, 
and alopecia) and mild to moderate ocular adverse effects 
(conjunctivitis, blepharitis, and keratitis) [57,58].

Mycophenolate mofetil and Interferon-gamma may 
be recommended in certain situations but are much less 
commonly used as systemic therapies for AD.

Emerging Therapies
The pathogenesis of AD is thought to involve an inflammatory 

response to environmental allergens and irritants. This skin 
inflammation relies on the interaction between cytokines as 
well as immune and tissue cells. Many cytokines rely on Janus 
kinases (JAKs) for signal transduction which subsequently 
leads to inflammation development. Newly developed oral 
JAK inhibitors inhibit these kinases and lead to a decreased 
inflammatory response [59]. These drugs have been proven 
to be safe and efficacious in the treatment of AD, with topical 
administration demonstrating more efficacy in comparison to 
oral treatment [60]. Examples of oral JAK inhibitors include 
abrocitinib and upadacitinib, which were both FDA approved 
in January 2022. Tofacitinib is another oral JAK inhibitor that is 
FDA approved for conditions such as rheumatoid arthritis but 
is not yet FDA-approved for AD.

In contrast to JAK inhibitors, monoclonal antibodies target 
specific cytokines to modulate the inflammatory response in 
AD. There are multiple monoclonal antibodies available for 
the treatment of AD, with some of the more commonly used 
medications discussed below:

IL-13 has an assumed role in the development and 
progression of AD and pharmacological therapies to 
inhibit its biological activity are in development [61]. Two 
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