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backbones, future evaluations should
also include domain-specialized models
fine tuned for dermatology-relevant
tasks, for example, MONET for derma-
tology image captioning (Kim et al,
2024). The open-source nature of these
models confers key advantages,
including greater transparency, flexi-
bility, and control over data privacy and
security—critical considerations for
clinical deployment.

In conclusion, although general-
purpose multimodal LLMs, such as
ChatGPT, offer promising opportunities
for dermatologic image analysis, their
baseline performance remains limited.
Methodological enhancements—such
as few-shot learning, retrieval-
augmented generation, and multiagent
systems—have shown clear benefits but
often at the cost of accessibility.
Advancing the responsible use of these
models requires both broader and
deeper evaluation: broader, to encom-
pass both closed- and open-source
general-purpose models as well as their
variants fine tuned for specific derma-
tology tasks; deeper, to rigorously assess
diagnostic accuracy alongside explana-
tion quality and reasoning fidelity. Such
comprehensive evaluation represents a
critical step toward trustworthy and
clinically meaningful adoption of
multimodal LLMs in dermatology.

Additional supporting details to the
discussed limitations are described in
Supplementary Materials and Methods.
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Epidermal IL-36 and CCL17 Protein
Expression Distinguish Palmar Eczema
from Palmar Psoriasis
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TO THE EDITOR
The diagnosis of atopic dermatitis (AD)
and psoriasis is primarily based on
clinical morphology and lesion-
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Figure 1. High CCL17 characterizes eczema, and high IL-36g protein expression characterizes psoriatic inflammation of the palm. Proteins extracted

from tape samples were measured by ELISA and normalized to total protein content in the sample. KruskaleWallis tests were conducted to examine differences

for (a) elafin and IL-36g and (b) CCL17 and CCL18 among AD, Pso, and pDerm. (c) ROC curves of the data indicate sensitivity and specificity for each significant

marker. Area under the ROC curve values are 0.955 for IL-36g, 0.773 for elafin, 0.927 for CCL17, and 0.845 for CCL18 to distinguish between AD and

Pso. CCL27 proved significant when only AD and Pso groups were compared using ManneWhitney U test (area under the curve in ROC analysis was 0.800).

***P < .001, **P < .01, and *P < .05. AD, atopic dermatitis; pDerm, psoriasiform dermatitis; Pso, psoriasis; ROC, receiver operating characteristic.

Figure 2. Clinical case examples of all phenotypes with corresponding CCL17 and IL-36 values. Y-axis ¼ cut-off values as determined by ROC analysis for

CCL17 (0.23, purple) and IL-36 (0.72, blue). X-axis ¼ patient numbers with matching clinical pictures below. Patients gave informed written consent for their

hand photographs to be published. ROC, receiver operating characteristic.
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distribution patterns. However, even
experienced physicians have difficulties
in distinguishing between eczema and
psoriasis, particularly in certain areas
such as outer ear canal or palmoplantar
regions. In this study, we have focussed
on palmar skin manifestations.
Although histopathology is considered
state of the art for diagnosis, it has
limitations. This is especially true for
hyperkeratotic rhagadiform palmo-
plantar presentations and superinfected
eczema because they can resemble
psoriasiform changes in histology (An
et al, 2020; Politiek et al, 2020). Thus,
there exists no fully reliable diagnostic
gold standard in clinical practice.

Epidermal sampling by tape stripping
is a noninvasive method that can pro-
vide molecular information in skin
diseases with epidermal involvement.

We enrolled 30 consecutive patients
who all gave their written informed
consent to participate in the study
(ethical approval was obtained from
Landesärztekammer Mainz [2022-
16524]): 13 patients with known
typical eczema lesions and distribution
pattern on palmar sites, 11 with known
plaque psoriasis showing pathogno-
monic lesions on the body as well as
palmar involvement, and 6 patients
with an unclear/overlap clinical
phenotype (as evidenced by receiving
different diagnoses by different derma-
tologists and/or therapy response failure
to pathway-specific approaches) with
only palmar involvement
(Supplementary Table S1). Patients on
immunosuppressant drugs within the
past 12 weeks were excluded from the
study. Patients had not used topical
corticosteroids on the sampled area for
at least the preceding 48 hours.
Epidermal sampling was performed
with D-Squame Discs (Clinical and
Derm) as previously described
(Berekmeri et al, 2024). Extracted pro-
tein content was measured by BCA (Life
Technologies) and by ELISA (DuoSet for
CCL27, CCL17, CCL18 and Elafin [RnD
Systems]; high sensitivity iNOS [Bio-
zol]) or multiplex measurement (Leg-
endplex, BioLegend), and values
obtained were normalized to total pro-
tein content.

On the basis of existing data
(Berekméri et al, 2018; Berekmeri,
2024; D’Erme et al, 2015; Quaranta
et al, 2014), selected proteins were
Journal of Investigative Dermatology (2025), Volum
determined in epidermal samples. Our
results showed that for palmar lesions,
IL-36g proved to be more suitable to
differentiate between psoriasis and
eczema (P < .001) than elafin (P ¼ .03)
(Figure 1). The receiver operating char-
acteristic (ROC) curve analysis showed
a cut-off value of 0.7 ng/mg when 80%
specificity was chosen. CCL17 showed
a significantly higher expression in
eczema (P ¼ .002). The ROC curve
analysis showed a cut-off level of 0.2
pg/mg protein for CCL17 when an 80%
specificity was chosen (Figure 1).
CCL18 was also found to distinguish
AD from psoriasis, whereas CXCL1
(Groa) and inducible nitric oxide syn-
thase proved unsuitable to differentiate
AD from psoriasis in our proteomics
dataset. Thus, in ManneWhitney U test
to compare epidermal samples be-
tween AD and psoriasis, there was a
significant difference for IL-36g (P <
.001), CCL17 (P < .001), CCL18 (P ¼
.001), elafin (P ¼ .011), and CCL27
(P ¼ .035) levels.

Regarding the unclear/overlap cases,
those showed substantial expression of
IL-36g compared with our previously
published analysis of healthy donor
levels, which fell consistently below the
range (100 pg/mg total protein)
(Berekméri et al, 2018); relatively low
expression of elafin; and moderate
expression of CCL17 (Figures 1 and 2).
Given the dominance of IL-36, we
suggest to refer to this category
affecting palmar sites as psoriasiform
dermatitis instead of overlap dermatitis.
Examples of morphologies shown by
typical psoriasis, typical eczema, and
psoriasiform dermatitis as well as their
corresponding epidermal protein pro-
files are presented in Figure 2. It be-
comes clear that morphology alone is
insufficient to inform on the underlying
endotype.

Biomarkers found in skin biopsies
RNA (Quaranta et al, 2014) and
epidermal proteomics showed a clear
difference, but both methods are effec-
tive in distinguishing between eczema
and psoriasis. Of note, inducible nitric
oxide synthase found at the mRNA
level to be a psoriasis-specific marker
(Quaranta et al, 2014) proved not useful
when epidermal proteins were analyzed.

However, both approaches are in
support of CCL17, CCL18, and CCL27
being useful to characterize eczema
e 145
lesions. CCL17 attracts preferentially
CCR4þT helper 2 cells. CCL18 binds to
CCR8 and is known to be induced by
IL-4 and IL-13 in epithelial cells.

Comparing epidermal proteomics re-
sults of the palmar lesional skin with
published data on body skin lesions, we
noticed the following differences: in
palmar lesions, IL-36gwas superior as a
biomarker for psoriasis to elafin,
whereas the opposite was true for body
skin psoriasis (Berekmeri et al, 2024).
CXCL1 failed to show a significant dif-
ference between palmar eczema and
palmar psoriasis in epidermal samples,
which was also not in line with findings
from body sites (Berekmeri et al, 2024;
Eyerich et al, 2011). Interestingly, elafin,
a neutrophil serine protease inhibitor, is
upregulated by neutrophil-derived elas-
tase (Reid et al, 1999). In case of
diminished CXCL1 expression, less dif-
ference may exist between palmar
eczema and palmar psoriasis regarding
neutrophils infiltration. Indeed, whereas
the ratio between elafin and IL-36g ap-
pears to be stable across cases of eczema
and psoriasis, this ratio seems decreased
in unclear/overlap cases. The coexis-
tence of AD and psoriasis has been
described previously. The fact that IL-
36g is highly expressed may point to a
“psoriasiform dermatitis” instead of a
true overlap situation despite moder-
ately increased CCL17. Our data further
support the idea that a separate endo-
type exists for the palmar skin that is not
psoriasis nor eczema and not due to
predominance of IL-36g over CCL17
and may be referred to as “psoriasiform
dermatitis” but could well resemble the
previously proposed “psoriasiform
eczema” (Lauffer and Eyerich, 2023).

Disease classification is of high clin-
ical interest to facilitate patient stratifi-
cation and choice of therapy. Further
endotype characterization may suggest
a pathway-specific approach for the
palmar psoriasiform dermatitis subtype.
Molecular diagnostics would be valu-
able as a point-of-care standard in
clinically unclear cases and will sup-
port individualized treatment strategies.
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Prevalence of Pyoderma Gangrenosum: A Systematic
Review and Meta-Regression Analysis

Journal of Investigative Dermatology (2025) 145, 3191e3195; doi:10.1016/j.jid.2025.05.030
TO THE EDITOR
Pyoderma gangrenosum (PG) is a
neutrophilic dermatosis that is charac-
terized by ulcerations most often of the
lower legs and is known to have various
presentations, contributing to high rates
of misdiagnosis in PG (George et al,
2019; Wollina, 2007). Misdiagnosis
contributes to delays in proper treat-
ment, causing complications, including
delay in healing of ulcers, continued
pain and activity of daily living impact,
and increased costs (George et al,
2019; Haddadin et al, 2024).

PG is considered a rare disease, with
very few estimates of prevalence in the
general population existing in the cur-
rent literature. One study conducted in
the United States found that 0.0058%
of the study population had PG (Xu
et al, 2020). Prevalence has been esti-
mated to be higher in certain sub-
groups, including those with PG-
associated diseases, such as
www.jidonline.org 3191
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Supplementary Table S1. Descriptive Characteristics (Mean – SD, Range)
of the Studied Groups

Phenotype Psoriasis Eczema Overlap Type

Total (n) 11 13 6

Female 7 10 2

Male 4 3 4

Age, y, mean � SD 60 � 9.2 51.3 � 14.4 52.2 � 16.2

Range 40e72 21e71 24e71

Disease duration, y, mean � SD 5.6 � 5.8 4.5 � 5.3 7 � 9.5

Range 0.2e17 1e21 2e24
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