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Psoriasis (PSO) and atopic dermatitis (AD) were once considered to be mutually exclusive diseases, but gradually

regarded as a spectrum of disease. Shared genetic loci of both diseases were noted in some populations, including

Chinese. Shared immunopathogenesis involving Th17, Th1, Th22 cells, or even IL-13 was found in certain stages or

phenotypes.
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1. Introduction

Psoriasis (PSO) and atopic dermatitis (AD) are common inflammatory skin diseases with distinct clinical manifestations .

The prevalence of PSO is 2% in Caucasians and 0.2% in Asian regions . AD has a much higher prevalence, especially

in children (up to 20%) . PSO and AD each have their own typical involvement areas. PSO tends to occur on the scalp

and extensor skin, while AD varies with age, i.e., the extensor side of extremities and face in infancy; flexure side and

hands in adolescents and adults.

Historically, opposing immunopathogenic mechanisms, Th2 and Th1, had been proposed for these diseases. Besides,

different RNA transcriptomes  and barrier profiles have been revealed . With regard to the disease course, PSO has a

peak onset around 20–30 years of age, and most patients continue to suffer throughout life, while AD usually begins in

early childhood with improvement before adolescence. In fact, patients with PSO were reported to have a 25-fold lower

prevalence of AD . Thus, the concurrence of PSO and AD was once considered to be very rare.

However, a recent study has shown a directional association between PSO and AD . There are shared genetic profiles,

immune pathways, pathologic changes, and comorbidities for the diseases. Indeed, retrospective and case studies about

concomitant AD and PSO have been increasingly reported . They may occur as diseases with overlapping

features or coexisting diseases on different body regions in the same individual (Figure 1). Conventional oral

immunosuppressive therapy and phototherapy can treat both AD and PSO, but biologic agents targeting only specific T-

cells or cytokines are often ineffective for concurrent diseases, and might even induce transformation from one disease to

the other.
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Figure 1. Psoriasis with overlapping features of eczema.

2. Shared Genetic Background

Both PSO and AD have a strong genetic background, with family segregation and higher disease risks in monozygotic

twins compared with dizygotic twins. Dozens of genetic loci have been discovered in the diseases, respectively, which

correspond to the genetic heterogeneity. The most frequent susceptibility gene locus of PSO is HLA-Cw*0602 (on

PSORS1 6p21), while null mutations of the FLG gene is the strongest genetic risk for developing AD .

In terms of genes on the overlapping chromosomal loci of the diseases, contrasting results were revealed in comparative

studies. Most studies indicated that the epidermal differentiation complex (EDC) on chromosome 1q21.3 contains FLG

gene mutations for AD, which has no relation to PSO . Likewise, the late cornified envelope (LCE) genes 3B/3C

deletion within the EDC for PSO is not related to AD . However, variants of FLG mutation were reported to confer a

risk of developing psoriasis in Taiwanese and Chinese populations .

Another shared region on the genome is chromosome 5q31.1-q33.1, where IL-13 has shown associations with both AD

and PSO . Previous data indicated that IL-13 was a signature cytokine of AD, more important than IL-4 . Baurecht et

al. proposed the opposing risk alleles at this shared locus (chromosome 5q31.1, the Th2 cytokine control area) of the

diseases . However, there was also evidence to support the relationship between IL-13 and PSO/psoriatic arthritis 

. In brief, most genetic analyses are in favor of AD and PSO as opposing diseases, but overlapping loci or shared

cytokines have been noted, although their influence on diseases remains unclear.

3. Shared Immunopathogenesis

3.1. PSO

Genetic predisposition and environmental triggers interact to induce PSO. Stimulated keratinocytes release antimicrobial

peptide LL37, which further amplifies toll-like receptor 9 signaling on plasmacytoid dendritic cells (pDC). Activated pDCs

produce interferon (IFN)-α, which enhances myeloid dendritic cell (mDC) maturation. IFNα is also related to the

differentiation of Th1 and Th17 and the production of IFNγ and IL-17. Myeloid DCs can be activated via LL37 as well. After

activating, mDCs migrate to draining lymph nodes to release TNFα and IL-23. IL-23 modulates Th17 cell proliferation and

maturation. Th17 secretes IL-17 and IL-22 combined with TNFα and IFNγ to induce keratinocyte hyperproliferation and

undifferentiation. IL-17 is mainly secreted by Th17 and type 3 innate lymphoid cells (ILC3) in psoriasis. Overall, the TNFα-

IL23-Th17-IL17A/F pathway is the hallmark of plaque-type psoriasis. On the other hand, pustular psoriasis involves the

mutation of the IL-36 receptor antagonist secreted by keratinocytes .
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3.2. AD

A combination of genetic background, epidermal barrier defects, microbiome imbalance, and immune dysregulation

contribute to AD. Although the Th2 pathway is the main driving pathway of AD, the multipolar involvement of immune axes

leads to various phenotypes and severities. The addition of environmental stress on epidermal barrier defects activates

dendritic cells and type II cytokine-related response. Stimulated Th2 cells release IL-4, IL-13, IL-31, and keratinocytes

produce IL-33 and TSLP, driving further inflammation and barrier dysfunction. Type 2 innate lymphoid cells (ILC2)

generate IL-5 and IL-13 cytokines, which recruit eosinophils and Th2 cells. The accompanied elevation of IL-22, mainly

produced by Th22 and Th17, inhibits keratinocyte differentiation and induces epidermal hyperplasia. Moreover, Th1 plays

a role in chronic AD, while the Th17 axis relates to the Asian or pediatric types of AD. However, trials regarding the Th17

pathway failed to achieve adequate efficacy for moderate to severe AD, so its clinical significance still needs further

evaluation in AD. In terms of atopic march (allergic march), it might be related to chronic IgE sensitization by IL-4 and IL-

13 .

3.3. PSO and AD

PSO is mainly an IL23-Th17-IL17 disease, while AD is Th2 skewing associated with IL-4 and IL-13. Nevertheless, Asian,

pediatric, and intrinsic types of AD involve Th17 as well . Analysis of PSO susceptibility genes identified an odds

ratio of 1.18 increase in IL-4/IL-13 signaling loci . Furthermore, both diseases involve Th1 and Th22. However, IL-22

might not be essential to PSO and AD, since the blocking of IL-22 did not prove its efficacy in PSO treatment  and was

only moderately effective for AD in a phase 2a trial . A following study in AD was suspended, accordingly. Although IL-

22 levels were increased in both diseases, it might not be the culprit, but an innocent bystander (Figure 2).

Figure 2. Immunopathogenesis of atopic dermatitis, psoriasis, and the overlap.

IgE was often used clinically as a surrogate serum marker for atopic diathesis, including AD. Despite this, total IgE levels

were significantly higher in psoriatic patients than in healthy controls (median IgE 425 IU/mL versus 54.5 IU/mL, p < 0.05)

. Additionally, patients with a longer period of psoriatic skin lesions had a statistically significant elevation of total IgE

levels too . Regarding the mite test measured by the prick test, subjects in PSO and asthmatic groups showed

statistically significant positive rates compared to individuals in the healthy control group .

In vitro, the scratch injury from both diseases induces CCL20 production by keratinocytes. CCL20 then chemoattracts

IL17-producing immune cells. This is another explanation for why the IL-17 amount is also increased in AD . However,

pruritus signaling is quite different in AD and PSO. Substance P, IL-2, calcitonin gene-related peptide (CGRP), OPRM,

and OPRK are involved in psoriasis-related itch, while thymic stromal lymphopoietin (TSLP), CGRP, IL-4, IL-13, and IL-31

are associated with AD pruritus. Psoriasis itch is mainly induced by transient receptor potential vanilloid 1 (TRPV1)

channel, but AD itch is mainly through transient receptor potential ankyrin 1 (TRPA1) .
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4. Histopathological Findings

Histopathologically, PSO is characterized by sparse superficial perivascular lymphocytic infiltrates and the extension of

lymphocytes into the epidermis in the early phase. It is followed by retention of nuclei (parakeratosis) and mounds of

neutrophils (Munro’s microabscesses) in the stratum corneum, elongation of epidermal rete ridges with characteristic

bulbous enlargement of their tips or clubbing, i.e., psoriasiform hyperplasia and tortuous vascular ectasias in close

proximity to the basal layer . In contrast, the histopathological findings of AD are much less characteristic.

Intercellular edema within the epidermis, namely spongiosis, is the hallmark of all dermatitis, including AD. The degree of

spongiosis depends on the stage of lesions, with more vesiculation in the acute phase and irregular epidermal hyperplasia

in the chronic phase (Figure 3).

Figure 3. Histopathologic change in between atopic dermatitis and psoriasis.

The diagnosis of inflammatory skin diseases is heavily dependent on clinical signs . However, clinicians sometimes

face a dilemma when there are characteristics in between AD and PSO. It is especially problematic when irritation or

partial treatment is accompanied by lesions on volar skin and in patients with erythroderma . Pathology is hence the

next step to make a further distinction. In actuality, atypical histopathologic features of PSO are noted with high probability

because dermatologists rarely perform biopsies on skin lesions that show typical clinical features of PSO for diagnostic

purposes. AD, especially in its chronic form and impetiginization, can share many similar histopathologic features with

PSO.

Eosinophilic leukocytes were deemed absent in PSO , but are regularly observed in AD. In fact, in a case series of 51

clinically confirmed cases of PSO, spongiosis, compact orthokeratosis, dermal plasma cells, and dermal eosinophils were

seen in 76%, 37%, 21%, and 49%, respectively. Spongiosis was 100% present in guttate PSO, and eosinophils were

identified in 80% of inverse PSO. In palmoplantar PSO, dermal plasma cells were observed in 50% of patients . In

another two studies, eosinophils were seen in 46%  and 18%  of biopsy specimens of PSO. It is not uncommon to

see a pathologic diagnosis of psoriasiform spongiotic dermatitis or spongiotic psoriasiform dermatitis, which turned out to

be PSO or AD after follow-up.

Among patients with hand eczema, around one-third of moderate-to-severe hand diseases had a history of AD . Non-

pustular palmoplantar PSO has considerable clinicopathologic overlaps with hand eczema. In a cohort of 132 patients

having palmar inflammation, a mixed histology of eczema and PSO was given by pathologists in 77 patients . For

palmoplantar lesions, although findings of psoriasiform hyperplasia, parakeratosis, hypogranulosis, presence of Munro’s

microabscesses, and appearance of tortuous and ectatic capillaries in the papillary dermis were more frequently seen in

palmoplantar PSO compared with eczematous dermatitis, none of these features were statistically significant. Conversely,

spongiotic vesicles were noted in a high proportion of the patients with PSO (76.5%) . A retrospective study revealed

[34][35]

[36]

[37]

[38]

[39]

[40] [41]

[42]

[43]

[44]



similar results: it failed to attain the histopathologic distinction between palmar PSO and hyperkeratotic hand eczema .

In one immunohistochemical analysis, hyperkeratotic hand eczema was found to share pathogenesis with palmar PSO,

based on the elevated level of β-defensin 2 in the stratum corneum layer and IL-36γ in the stratum granulosum layer in

both diseases .

5. Shared Comorbidities Focusing on Autoimmune Diseases

A meta-analysis demonstrated that multiple autoimmune diseases had a varying extent of association with AD. This

included alopecia areata, vitiligo, celiac disease, ulcerative colitis, Crohn′s disease, rheumatoid arthritis, and systematic

lupus erythematosus . Genetic cause has been suggested because there is a greater risk of alopecia areata in patients

with filaggrin gene mutation . AD shared 39 genetic loci with inflammatory bowel diseases, which also implied a genetic

linkage .

In PSO, the prevalence of alopecia areata, vitiligo, rheumatoid arthritis, systemic lupus erythematosus, bullous

pemphigoid, and pemphigus were increased (Table 1) .

Table 1. Comorbidities of autoimmune diseases between atopic dermatitis and psoriasis.

Comorbidities Atopic Dermatitis Psoriasis

Gastroenterology

Ulcerative colitis V Inconsistent data

Crohn’s disease V V

Celiac disease V V

Dermatology

Vitiligo V V

Alopecia areata V V

Atopy

Allergic rhinitis V V

Asthma V V

Musculoskeletal

disease

Systemic lupus erythematosus V V

Rheumatoid arthritis V V

Autoimmune bullous disease

Bullous pemphigoid V V

Pemphigus Unknown V

6. Phenotypes of Overlapping Psoriasis and Atopic Dermatitis

Although the diagnosis of typical PSO and AD is usually straightforward, it may be more challenging in the pediatric group

or in special locations. In a study of pediatric PSO and AD, only 10% of children with PSO were diagnosed correctly, and

79.9% of patients with PSO were diagnosed as AD by the referring doctors . Lack of experience might be one reason;

lack of typical lesions would be another reason. Even dermatologists may sometimes find it difficult to make a clear

distinction in 20% of cases that showed a combination of both disease features, so-called psoriasis eczema (PsEma) .

Overlapping diseases can be diagnosed concurrently or consecutively. In order to specify various conditions, they were

subdivided into five subtypes according to the clinical manifestations, disease course, and transformation induced by

medications (Figure 4):
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Figure 4. Subtypes of overlapping psoriasis (PSO) and atopic dermatitis (AD). The phenotypes could be classified into

concomitant PSO and AD, mainly PSO lesions with AD features or vice versa, or disease transformation as a result of

biologics treatment.

PSO with AD features (Nummular PSO, erythrodermic PSO)

AD with PSO features (Asian AD)

Coexisting AD and PSO (Psoriasis dermatitis, PSO-Eczema, PsEma, eczema in psoriatico)

Development of AD-Like dermatitis during PSO or AD treatment (TNFai, IL-12/23i, IL-17i, IL-23i, IL-4/13i)

Development of PSO during AD treatment (Dupilumab)
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