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Eczematized psoriasis – a frequent but often neglected variant
of plaque psoriasis
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Summary
Psoriasis is a common chronic inflammatory skin disease that causes systemic
inflammation and severely impacts the patient’s quality of life. Several highly
effective therapeutics for psoriasis have been approved in recent years. However,
in real life, a high proportion of patients either do not experience the clinical
improvementobserved in clinical trials or developa secondary lossof efficacy. This
may be a result of unrecognized endotypes of psoriasis that need to be character-
ized in greater depth to enable selection of an appropriate therapy. Eczematized
psoriasis, which occurs in approximately 5–10% of patients with psoriasis, is an
often-neglected variant of psoriasis. The term “eczematized psoriasis” refers to
patients developing psoriasis with similarities to eczema. These patients typically
present with severe itching, and skin biopsies often reveal eosinophil granulo-
cytes, serum crusts, or spongiosis, which are frequently observed in eczema. From
an immunological perspective, additional signaling pathways that are responsi-
ble for eczema reactions might be activated in eczematized psoriasis compared
to classical plaque psoriasis. This review summarizes the key clinical, histolog-
ical, and immunological features of eczematized psoriasis, proposes diagnostic
criteria, and evaluates the therapeutic options for eczematized psoriasis.

ESTIMATED PREVALENCE OF ECZEMATIZED
PSORIASIS

The incidence andprevalence of plaque-typepsoriasis have
been well-investigated by multiple epidemiological stud-
ies. Depending on the underlying method and geograph-
ical region, the incidence of psoriasis varies from 30 to 320
per 100,000person-years, and theprevalence inAustralasia,
Europe, and North America is approximately 2%.1,2

In contrast to this, the prevalence of eczematized pso-
riasis is unknown. Three studies investigated consecutive
skin biopsies with the diagnosis of psoriasis for overlap-
ping phenotypes with eczema or vice versa. The most
recent study enrolled 20 patients with a clinical diagnosis
of psoriasis. Of these 20 patients, 15%were diagnosed with
eczematous dermatitis rather than psoriasis (clear misdiag-
nosis by the clinician) and 35% had a psoriasis phenotype
with eczematous changes, a phenotype that the authors
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defined as eczematized psoriasis.3 The second interesting
study reported that 77 of 135 skin biopsies obtained from
the palm, with a differential diagnosis of either psoriasis or
eczema, had a mixed phenotype of these diseases.4 The
third study also investigated skin biopsies from palms of 30
patients with a suspected diagnosis of hand eczema. Only
eight of 30patients had clear handeczema, ninehadpsoria-
sis, and 13 had amixed phenotype. Notably, the differential
diagnosis of psoriasis and eczema is particularly difficult in
the palms, feet, and scalp.
All three studies were biased towards a higher preva-

lence of eczematized psoriasis because they investigated
routine skin histology. However, an experienced dermatol-
ogist would only perform a skin biopsy if the phenotypes
were clinically overlapping. Although the exact prevalence
of eczematized psoriasis is unknown, these studies show
that cases with clinical and histological overlap of psoriasis
and eczema are challenging in clinical practice.
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F IGURE 1 Representative clinical pictures of eczematized psoriasis. (a) A 75-year-old woman with a previous diagnosis of plaque psoriasis for the
past 15 years, now presenting with severe pruritus. (b) An 82-year-old man with a history of plaque psoriasis for the past 35 years. He received UV therapy,
systemic corticosteroids, acitretin, and cyclosporine without sufficient disease control. (c) A 62-year-old woman with a history of plaque psoriasis for
more than 20 years, alcohol abuse, and renal insufficiency. She has severe pruritus despite extensive topical treatment with high-potency corticosteroids.

CLINICAL PICTURE

Plaque psoriasis is estimated to be the most common clini-
cal phenotype, accounting for approximately 90% of cases.
Dermatologists can easily identify plaque psoriasis because
of its characteristic morphological appearance. However,
eczematized psoriasis has a more heterogeneous clinical
presentation. Based on our clinical experience, patients
with eczematized psoriasis are older than those with clas-
sical plaque psoriasis and have a mixed phenotype with
overlapping features from psoriasis and eczema. Erythe-
matous plaques, a preferential appearance at predilection
sites, and a positive family history are shared features
between plaque psoriasis and eczema. Eczematized psoria-
sis is typically not as sharplydemarcatedasplaquepsoriasis,
has a variable amount of scaling, and often shows excoria-
tions and hemorrhagic crusts due to extensive scratching
(Figure 1). However, in plaque psoriasis, almost all patients
with eczematized psoriasis experience itching. In contrast
to classical plaque psoriasis, diagnosis of eczematized pso-
riasis cannot be based solely on skin morphology; addi-
tional diagnostic tools are necessary to rule out differential
diagnoses, such as contact dermatitis, scabies, fungal infec-
tion, (late-onset) atopic dermatitis (AD), nummular eczema,
parapsoriasis, or cutaneous T-cell lymphoma.

HISTOLOGICAL PICTURE

Plaque psoriasis has a unique histological architecture
that includes acanthosis, hypogranulosis, thinned supra-
papillary epidermis, hyperparakeratosis, and Munro’s
microabscess.
In contrast, the histology of eczematized psoriasis is not

well understood. The most common findings in our expe-
rience are additional spongiosis, eosinophils and serum
crusts (Figure 2).

PATHOGENESIS

Differential pathogenesis of psoriasis and AD

Interestingly, the co-occurrence of psoriasis and AD is very
rare, indicating that the diseases are mutually exclusive.5

The complex pathogenesis of psoriasis and AD is based
on the interaction between skin-infiltrating lymphocytes
and keratinocytes. However, AD is mediated by type 2
immune cells, whereas psoriasis is dominated by type 3
(Th17) immunity.6 Hallmarks of type 2 immune cells include
(1) impairment of the epidermal barrier, (2) inhibition of the
cutaneous innate immune defense, (3) recruitment and/or



ECZEMATIZED PSORIASIS 447

F IGURE 2 (a) Typical histological picture of
plaque psoriasis with hyperparakeratosis (HK),
regular acanthosis, dilated capillary loops
(arrow), neutrophil abscess (arrow with asterisk),
and inflammatory infiltrate (circle). (b) Typical
histological picture of eczematized psoriasis.
Apart from hallmarks of plaque psoriasis, there
are serum inclusions in the stratum corneum
(asterisk), infiltrating eosinophils (arrow), and
spongiosis (circle).

activation of eosinophil and basophil granulocytes as well
as mast cells, (4) steering humoral immunity, and (5) induc-
ing itch via neuro-immune interactions.7–9 These effects are
mediated by type 2 cytokines such as IL-4, IL-5, and IL-13.
However, type 3 immune cells (1) stimulate innate immu-
nity/antimicrobial peptides in the skin, (2) recruit neutrophil
granulocytes, and (3) induce metabolic activity in the skin,
leading to insulin resistance, development of new capil-
laries, andde-differentiatedproliferating keratinocytes.10,11

These effects are mostly attributable to the cytokines of
the IL-17 family,12 IL-21, IL-22, and IL-26. In the IL-17 family,
most evidence exists for IL-17A and IL-17F, both T cell-
derived cytokines.12 Recent evidence suggests that other

members of the IL-17 family, such as IL-17C and IL-17E, are
critically involved in psoriasis pathogenesis (Figure 3).13

The epidemiological antagonism between psoriasis and
AD is reflected by the mutual inhibition of type 2 and
type 3 immunity. Type 2 cytokines, such as IL-4 or IL-13,
inhibit the IL-17A mediated upregulation of antimicro-
bial peptides in the skin.14 They also inhibit migration
and activation of neutrophil granulocytes in the skin.15,16

In fact, recombinant IL-4 has been suggested as a ther-
apeutic for psoriasis, although approval has never been
achieved.17 Vice-versa, there are case reports on new-onset
psoriasis during anti-IL4/IL-13 receptor therapy.18,19 Apart
from differently polarized T-cell immune responses, there
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F IGURE 3 Schematic diagram comparing the pathogenesis of plaque type psoriasis and eczematized psoriasis. Mechanic injury, cell stress, and
autoantigens initiate a Th17-dominant immune response in plaque psoriasis. Keratinocyte turnover time and differentiation are critically reduced when
exposed to IL-17A and IL-17F. Furthermore, keratinocytes release antimicrobial peptides and neutrophil-attracting chemokines. Similar mechanisms
might be activated in eczematized psoriasis, but additional pathways lead to clinical and histological features of eczematous skin diseases. IL-17C
increases the responsiveness of keratinocytes to proinflammatory triggers, such as TNF-α. Furthermore, IL-17C might be involved in triggering sensory
nerve growth and the enhanced perception of itch. As IL-17E is also involved in type 2 inflammation, it might induce additional Th2 polarization leading
to spongiosis and eosinophil attraction.

are also other mediators, such as IL-17C or IL-17E and
keratinocyte-derived cytokines,whichhavebeendescribed
in the context of both type 2 and type 3 inflammatory skin
diseases.

Role of IL-17C in the context of psoriasis and
AD

Unlike T cell-derived IL-17, IL-17C is exclusively producedby
epithelial cells such as keratinocytes. IL-17C is induced by
TNF-α, IL-1β, and pathogen-associated molecular patterns.
IL-17C, similar to IL-17A, acts synergistically with TNF-α,
IL-22 and IL-1β.20,21 The IL-17C receptor is expressed on
epithelial cells, Th17 cells, and sensory nerve cells but not
onotherhematopoietic immunecells.22–24 Thus, IL-17Ccre-
ates three functional loops: (1) an autocrine feedback loop
on epithelial cells, (2) a proinflammatory link between the
epithelium and Th17 cells, and (3) a stimulation of sen-
sory nervegrowthby keratinocytes. Inmice, overexpression
of IL-17C in keratinocytes (IL-17C+ mice) leads to acute
dermatitis, which resembles key features of psoriasis.25

Using a neutralizing antibody against IL-17C (MOR106),
Vandeghinste et al. reported that IL-17C depletion critically
reduced ear thickness, expression of inflammatory genes,
and immune cell infiltration in a murine skin model of pso-
riasis (IL-23 injection model).26 Interestingly, neutralizing

IL-17C is highly effective in mouse models of AD.26 We
showed that IL-17C is highly expressed in various inflamma-
tory and autoimmune skin diseases such as AD, psoriasis,
lichen planus, pyoderma gangrenosum, and vasculitis.13

IL-17C amplifies the expression of neutrophil-attracting
chemokines (CXCL8), CCL5, CXCL10, and VEGF. Blocking IL-
17C signaling in skin biopsies of human psoriasis and AD
significantly downregulated the expressionofHBD2, IL-36γ,
and LCE3A.13 Thus, IL-17C cannot be attributed to a specific
skin disease or type of immune response, but is an indepen-
dent epidermal amplifier of inflammation in various human
skin diseases.

Role of IL-17E (IL-25) in the context of
psoriasis and AD

Various cells can produce IL-17E: epithelial cells, endothelial
cells, T cells, dendritic cells, macrophages, and type 2 innate
lymphoid cells.27 Overexpression of IL-17E in lung epithe-
lial cells results in increased recruitment of eosinophils
and macrophages.28 Blocking IL-25 signaling amelio-
rates inflammation in murine allergen-induced asthma
models.29 Therefore, IL-25 has long been associated with
Th2-dominant immune reactions. However, in allergic
contact dermatitis, IL-17E mediates the release of IL-1β
by dendritic cells, which is essential for the activation of
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TABLE 1 Suggested biomarkers to diagnose eczematized psoriasis versus psoriasis-like eczema (modified from33).

Molecular biomarkers to differentiate psoriasis and eczema

Marker Aim
Performance (Correlation
coefficient)

Independent
validation? Reference

NOS2/ CCL27 Differentiates psoriasis incl. subtypes
from eczema incl. subtypes

Sensitivity and specificity > 97% Yes 34–36 6,37,38,39

IL-36α Differentiates psoriasis from eczema 0.6 No 40

IL-36γ Differentiates psoriasis from other
inflammatory skin diseases

Not reported (n= 150 patients) No 41,42

CCL26 Differentiates psoriasis from atopic
dermatitis in Han Chinese patients

Not reported (n= 33 patients) No 35

CXCL9 Differentiates lichen planus from
psoriasis or eczema

19/20 lichen patients identified
correctly

No 43

hapten-specific Th17 cells.30 Single nucleotide polymor-
phisms of the IL17E gene are associated with a severe
form of psoriasis and the presence of psoriatic arthritis.31

IL-17E is highly expressed in the epidermis of human
psoriasis plaques and in the murine imiquimod model
of psoriasis.32 Injection of IL-17E into healthy mouse skin
results in psoriasis-like dermatitis, whereas IL-17E KO signif-
icantly reduced skin inflammation in mice after imiquimod
application.32 Thus, IL-17E appears to be involved in both
type 2 and type 17 dominant immune reactions, suggest-
ing a potential role in the pathogenesis of eczematized
psoriasis.

CURRENT DIAGNOSTIC PROCEDURE

As discussed above, both the clinical and histological
pictures differ in eczematized psoriasis from classical pso-
riasis, with some overlap with the group of eczematous
diseases.
Using clinical examination and histology, dermatologists

can easily differentiate eczematized psoriasis from either
classic plaque-type psoriasis or classic AD. In our expe-
rience, the true challenge is to differentiate eczematized
psoriasis from eczema with psoriasis-like features, often
called “psoriasiform eczema”. This is particularly evident in
special body areas, such as the palms or soles and scalp, or
inverse areas, such as the inguinal regions.
A case series from the University Dermatology Depart-

ment Magdeburg illustrates the difficulty of distinguishing
eczematized psoriasis from eczema variants; of the 132
patients biopsied for the suspected diagnosis of an inflam-
matory skin disease on the palms, twelve had typical
psoriasis, 43 had typical AD, and 77 had amixed phenotype
even after two certified dermatopathologists evaluated the
cases.4 In line with the description above, histological crite-
ria used to differentiate eczematized psoriasis from typical
psoriasis or typical AD were parakeratosis, hypogranulosis,
dilated capillaries, spongiosis, and lymphocyte exocyto-
sis. Mixed phenotypes, called “eczema in psoriatico” by
the authors, showed hallmarks of both psoriasis and AD.
Thus, additional tools are necessary to clearly distinguish

between AD and psoriasis variants, such as eczematized
psoriasis.

Molecular diagnostics of eczematized
psoriasis

Several biomarkers have been proposed to differentiate
eczematized psoriasis from psoriasis-like eczema (Table 1).
For example, our Italian colleagues have proposed IL-36α
as a possible biomarker for hand eczema in the differential
diagnosis of psoriasis. They first demonstrated the diag-
nostic gap in the standard procedures described above by
investigating 30 patients with suspected hand eczema. Of
the 30 patients, eight were clearly diagnosed using anam-
nesis, patch tests, and clinical examination. In contrast,
psoriasis was suspected in nine patients and idiopathic
hand eczema in 13. The group then examined severalmark-
ers of the IL-1 cytokine family; of these, only IL-36α was
suitable for distinguishing psoriasis from hand eczema.
However, this small study has not yet been validated.40

Another marker from the IL-1 family group, IL-36γ, has
been proposed by other groups as a possible biomarker
to differentiate psoriasis from AD.44,45 Previous studies
have demonstrated that IL-36γ is particularly elevated in
psoriasis lesions and may be distinguished from other
inflammatory skindiseasesusing immunohistochemistry.41

IL-36γ may even be determined from tape-stripped sam-
ples and used as a classifier.42 However, of 21 biopsies, only
15 could be correctly assigned, and thismethod has not yet
been prospectively validated.42

The lack of prospective validation applies to other rele-
vant proposed markers. For example, CCL26 was identified
in a small population of Han Chinese as a marker for differ-
entiation of psoriasis and AD.35 Another example is one of
the first studies in the field of molecular diagnostics that
proposed CXCL9 as a biomarker for lichen ruber versus
psoriasis and AD.43 Although HBD2 is expressed 20-fold
higher in psoriasis than in AD,46 it has not been tested as a
classifier.
Our group has developed a classifier that reliably distin-

guishes psoriasis from AD on the basis of the ratio of two
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TABLE 2 Proposed diagnostic criteria of eczematized psoriasis.

Eczematized psoriasis must fulfil at least 2 criteria from each
column:

Psoriasis Eczema

Extensor distribution Flexural distribution

Inverse distribution Lichenification

Nail phenomena of psoriasis Vesicles

Psoriatic arthritis Crusts

Negative smear test for
Staphylococcus (S.) aureus

S. aureus detection

Positive family history of psoriasis Positive family history of eczema

Histology: dilated capillaries Positive specific IgE to common
aeroallergens

Histology:micro-abscesses Histology: spongiosis

Histology: parakeratosis Histology: eosinophils

If available

Molecular classifier > 60% probability for psoriasis in
molecular classifier test

biomarkers, NOS2 and CCL27, in paraffin-embedded tissue
samples.6 These genes were identified in a special group
of patients with both psoriasis and AD simultaneously.47

This classifier clearly identifies the underlying psoriasis sig-
nature, even in diagnostically challenging patients, such
as eczematized psoriasis or hand eczema versus psoriasis
palmaris.37,38,48 However, this classifier is not currently avail-
able for use in clinical practice. Therefore, diagnostic criteria
are still basedonpatienthistory andclinical andhistological
features.

PROPOSED DIAGNOSTIC CRITERIA

To better identify patients with eczematized psoriasis, we
propose the following diagnostic criteria based on our own
clinical experience (Table 2). Patients with at least two hall-
marks of psoriasis and at least two hallmarks of AD are likely
to be diagnosed with eczematized psoriasis. The clinical
and histological criteria alone do not differentiate between
eczematized psoriasis and psoriasis-like AD. Thus, wher-
ever molecular tests are available, a probability of > 60%
for psoriasis supports the diagnosis of eczematized psori-
asis versus chronic AD. Prospective studies are required to
confirm the validity of these criteria.

THERAPY

Eczematized psoriasis is difficult to treat as immunological
alterations in both psoriasis and AD are present. To date,
no clinical trials evaluating treatment efficacy in patients
with eczematized psoriasis have been conducted, and as
expected, no compound has been approved for the treat-
ment of eczematized psoriasis. Cyclosporine or methotrex-
ate might be a good choice for the initial treatment of

eczematized psoriasis, as their broad immunosuppressive
action is advantageous in a mixed psoriasis phenotype.
However, both are often contraindicated in older patients,
leading to a higher rate of viral infections, and their efficacy
is lower than that of modern biologic therapies.49 Biolog-
ics approved for psoriasis treatment are directed against
TNF-α, IL-17A, IL-17F, IL-17RA, IL-23 p19, or IL-23 p40.50,51

Their efficacy and safety have been evaluated in several
phase III clinical studies.52 Here, the comparative analysis
indicated that ixekizumab and brodalumab achieved the
highest rates of PASI 90 during the first 8–12 weeks of
therapy,53,54 whereas targeting IL-23 seems to be at least
equally effective in the long run.55 However, in eczema-
tized psoriasis, concomitant efficacy for the immunological
basis of eczematous aspects is desirable. Therefore, indi-
rect inferences towards a beneficial effect can be drawn
from studies testing these biologics for the treatment of
eczematous skin lesions. Anti-TNF-α or anti-IL-17A stud-
ies with patients with AD have failed.56,57 Furthermore,
eczematous skin eruptions have been reported under
these treatment regimens.47,58,59 Risankizumab is currently
being evaluated for the treatment of AD in a phase II
clinical trial (ClinicalTrials.gov Identifier: NCT03706040). At
the same time, the occurrence of eczematous skin lesions
was observed in one patient receiving guselkumab.60

Ustekinumab led to higher SCORAD50 rates than did
placebo in adults with AD in a phase II clinical trial, but
the primary endpoint was not met.61 Thus, anti-TNF-α and
anti-IL-17A biologics are likely to be unfavorable for the
treatment of eczematized psoriasis, while the effects of
anti-IL-23 p40 and anti-IL-23 p19 are unclear. In contrast to
antibodies that neutralize IL-17A, brodalumab blocks the
signaling of IL-17A, IL-17C, IL-17E, and IL-17F. Interestingly,
Gambardella et al. reported a patient with psoriasis and
AD who had a complete clinical response 8 weeks after
starting brodalumab therapy.62 Furthermore, Kimura et al.
reported successful control of eczematous skin eruptions
by brodalumab in a patient who had previously received
ixekizumab for psoriasis.63 Thus, additional blocking of
IL-17C and IL-17E may be a promising strategy to treat
eczematized psoriasis. Janus kinase (JAK) inhibition is
an evolving therapeutic strategy that has already been
approved for the treatment of AD and rheumatologic
diseases, such as psoriatic arthritis. Depending on the
selectivity for one or more of the four JAKs, the signaling of
both type 2 and type 3 immune responses can be blocked.
Although the JAK1/2 inhibitor baricitinib and the pan-JAK
inhibitor tofacitinib showed beneficial effects in the treat-
ment of plaque psoriasis, there have not been approvals in
this indication as the overall efficacy was lower than that
achieved by anti-IL-17 or anti-IL-23 biologic therapies.64,65

However, the selective JAK1 inhibitors upadacitinib and
tofacitinib have been approved for the treatment of pso-
riatic arthritis, and both upadacitinib and baricitinib are
approved for the treatment of AD, indicating that JAK1/2
inhibition might also be beneficial for eczematized psoria-
sis. Inhibition of the fourth JAK TYK2, which is necessary for
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IL-12, IL-23, and type 1 interferon signaling, is a potential
new treatment for plaque psoriasis that is expected to be
approved at the beginning of 2023.66 However, based on
the mechanism of action, the TYK2 inhibitor deucravac-
itinib is unlikely to also interrupt the pathways activated
in eczematous skin reactions, and the clinical trial did not
include studies on AD. Finally, apremilast, a phosphodi-
esterase 4 inhibitor approved for the treatment of plaque
psoriasis and psoriatic arthritis, has also been investigated
in AD. Simpson et al. reported a 30% improvement in
eczema area and severity index score with administration
of 40 mg apremilast twice daily, which was significantly
higher than that in the placebo group (11% improvement).
However, six cases of cellulitis occurred in this treatment
arm, which is why the clinical development of apremilast
in AD was discontinued.67 Nevertheless, as the safety
profile of 30 mg twice daily was in line with the reported
safety profile in other indications, apremilast may be a
therapeutic option for eczematized psoriasis, especially
in older patients with comorbidities. In summary, there
are several psoriasis drugs, which, based on their mech-
anism of action, simultaneously target type 2 immune
pathways, such as the unspecific immunosuppressants
methotrexate and cyclosporine, the IL-17 receptor anti-
body brodalumab, JAK inhibitors, and apremilast. Future
studies on eczematized psoriasis are desirable to elucidate
the clinical efficacy and safety of these drugs in a controlled
manner.

CONCLUSIONS

Disease definition in dermatology has long been based
on the description of the clinical phenotype and histolog-
ical architecture. As common inflammatory skin diseases
such as psoriasis or AD show substantial clinical hetero-
geneity that partially overlaps, the existence of patients
with mixed phenotypes was long observed but was not
regarded as clinically meaningful. However, the immuno-
logical basis of psoriasis as a Th17-dominated disease is in
contrast with the Th2-mediated AD, andmultiple therapeu-
tic options have become available to treat either condition
in a highly specific manner. Thus, mixed phenotypes must
be defined more carefully. A prototype example of such an
overlapping phenotype is eczematized psoriasis, which we
define as psoriasis with clinical, histological, and immuno-
logical overlap with AD. We need to refine our diagnostic
tools to obtain a better overview of the epidemiology,
pathogenesis, and most importantly, therapeutic options
for eczematized psoriasis. Molecular diagnostics may be
highly beneficial in the future. Finally, once the diagnosis
of eczematized psoriasis is clear, personalized treatment
options can be selected.
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