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Cutaneous sarcoidosis presents with diverse
morphologies, yet comparative data on systemic
involvement, disease course and treatment response
across subtypes remain limited. We conducted a
2-centre cross-sectional study including patients
with histologically confirmed sarcoidosis identified
through ICD codes, stratified into patients with
and without cutaneous involvement and further by
cutaneous subtype. Demographics, extracutaneous
organ involvement, treatment response, clinical
course and the organ leading to initial diagnosis were
analysed. Among 125 patients (median age 53 years;
57% female), 99 had cutaneous sarcoidosis and
26 had no skin involvement. All major subtypes of
cutaneous sarcoidosis were represented: plaque (39),
papular (19), scar (15), subcutaneous (13) and lupus
pernio (4); erythema nodosum (9) represented acute
disease. Papular sarcoidosis (19) showed the mildest
systemic involvement. Lymph nodes (64%) and lungs
(48%) were most frequently affected with subtype-
specific variation. Skin lesions led to diagnosis
in 78% of cases. Remission with topical therapy
was rare (11%), whereas systemic glucocorticoids
(21%) and other immunosuppressants (37%)
showed higher response rates; sirolimus (11%),
hydroxychloroquine (10%) and TNF inhibitors (8%)
were most effective. Relapse occurred in 40% and
46% required long-term systemic therapy. Cutaneous
sarcoidosis subtypes differ markedly in systemic
involvement, treatment response and disease course,
supporting biological heterogeneity and the need for
individualized management.
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Sarcoidosis is a rare multisystem granulomatous
disease of unknown aetiology, defined by the

presence of non-caseating granulomas (1). Current
pathophysiological concepts suggest dysregulated
T-cell activation, enriched Th17 cell responses, and
metabolically reprogrammed macrophages. The latter
produce TNF-α and, together with activated fibroblasts,
drive granuloma formation (2). Diagnosis of sarcoidosis
remains challenging due to its diverse clinical
presentations, lack of reliable biomarkers and the
requirement for histological confirmation (3).

The lungs are the most commonly affected
organ, typically presenting with bilateral hilar
lymphadenopathy and pulmonary micronodules, often
accompanied by cough and dyspnoea (4, 5). Systemic
symptoms, such as fever, fatigue and weight loss
are frequent (4–6). Additional organ manifestations
may include ocular, cutaneous and musculoskeletal
disease, while neurologic, cardiac, renal and hepatic
involvement occur less commonly (4). Treatment
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options range from glucocorticoids and conventional
immunosuppressants, like methotrexate (7), to targeted
agents including tumour necrosis factor (TNF) and
Janus kinase (JAK) inhibitors (8); however, efficacy
data largely stem from small case series (9).

Cutaneous sarcoidosis occurs in up to one third
of patients and represents the second most frequently
affected organ system after the lymph nodes (10, 11).
Skin lesions often precede systemic disease and may
therefore carry diagnostic and prognostic relevance (12,
13). Clinical presentations of cutaneous sarcoidosis are
highly variable. The most common morphologies –
papules, plaques, nodules and subcutaneous lesions –
account for the majority of cases (14). Less frequent
variants include mucosal, nail or scalp involvement, and
rare morphologies such as angiolupoid, psoriasiform or
verrucous sarcoidosis (15).

Several clinical syndromes represent distinct
cutaneous-systemic phenotypes, including Löfgren
syndrome (16), Lupus pernio (16, 17), Heerfordt
syndrome and the Blau syndrome (4). Sarcoidosis may
also localize to previously injured skin, including scars
and tattoos, and to predilection sites such as the scalp
(18). Notably cutaneous involvement – particularly on
the face – imposes a considerable psychosocial burden
and can significantly impair quality of life (19).

Despite the clinical diversity of cutaneous sarcoidosis,
comparative analyses of organ involvement, treatment
response and prognosis across specific cutaneous
subtypes have not been systemically undertaken. To
address this gap, we examined a large cohort of
patients with systemic sarcoidosis from 2 academic
centres. Given the marked morphological heterogeneity
of cutaneous sarcoidosis, we hypothesized that patterns
and severity of systemic involvement as well as
treatment response differ across subtypes. We also
investigated how often cutaneous manifestations lead to
the initial diagnosis of sarcoidosis.

MATERIAL AND METHODS

Study design and patients

This cross-sectional, 2-centre study included patients
with sarcoidosis seen at the Departments of
Dermatology of the Medical University of Vienna and
the Friedrich Alexander University (FAU) Erlangen-
Nürnberg. Individuals with cutaneous sarcoidosis
who received topical or systemic treatment between
January 2016 and July 2025 were identified via
International Statistical Classification of Diseases
(ICD-10) coding and histological databases. In addition,
26 patients without clinical evidence of cutaneous
involvement but with treatment-requiring moderate
pulmonary sarcoidosis were included as an exploratory
comparator group to allow comparison of systemic
organ involvement between patients with and without

cutaneous sarcoidosis. These individuals were referred
to the dermatology departments for systematic screening
for potential skin manifestations. All cases had
biopsy-proven noncaseating granulomas consistent with
the diagnostic criteria for sarcoidosis defined by
the American Thoracic Society (ATS), European
Respiratory Society (ERS) and the World Association
of Sarcoidosis and Other Granulomatous Disorders
(WASOG). Histological evaluation was performed by
board-certified pathologists or dermatopathologists. No
formal power of calculation was performed due to the
retrospective study design.

Exclusion criteria comprised insufficient
documentation, which was defined as missing data
in more than one key category (organ screening,
disease duration, treatment history or follow-up,
laboratory screening or photographic documentation)
and lack of histological confirmation of sarcoidosis. To
compare systemic disease burden, an additional control
group of patients with noncutaneous sarcoidosis but
histologically confirmed involvement of other organs
was included.

The study complied with Good Clinical Practice and
the Declaration of Helsinki and was approved by the
local Institutional Review Board (IRB) (1529/2025).
All participants provided informed consent according to
CARE guidelines.

Clinical data collection

Demographic data (age, sex, body mass index) and
disease-specific variables (disease duration, anatomical
distribution, extent of skin involvement [localized,
disseminated], extracutaneous organ manifestations
[central nervous system, eyes, heart, kidneys, liver,
lungs, lymph nodes, mucosal sites, musculoskeletal
system, salivary glands, spleen] and leading organ
at first diagnosis) were extracted from medical
records and supported by structured patient telephone
interviews. Lung involvement was classified according
to Scadding staging; parenchymal lung disease (grade
2–4) was considered major organ involvement (1).
Treatment history included topical glucocorticoids
and tacrolimus, systemic glucocorticoids, conventional
immunomodulators (hydroxychloroquine, dapsone),
immunosuppressive drugs (mycophenolate mofetil,
azathioprine, methotrexate, cyclosporine A) and
targeted agents (sirolimus, Janus kinase inhibitors,
tumour necrosis factor inhibitors). For all patients,
the drug inducing remission, presence of relapse,
comorbidities and need for chronic treatment (>1 year)
were documented.

Classification of cutaneous sarcoidosis

Cutaneous phenotypes were defined according to
clinical morphology following published criteria (20).
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Plaque sarcoidosis was defined as indurated plaques
>1 cm, ranging from flesh-coloured to erythematous
or red-brown. Papules were discrete lesions measuring
0.1–1 cm. Subcutaneous sarcoidosis represented dermal
or subdermal nodules. Scar sarcoidosis indicated
granulomatous infiltration of scars, tattoos or sites
of prior skin injury. Lupus pernio consisted of
chronic infiltrative papulonodular or plaque-like lesions
on cold-exposed facial areas. Erythema nodosum,
a reactive sarcoidosis-associated skin manifestation,
presented as painful, livid subcutaneous nodules on
the lower extremities and was frequently associated
with bilateral hilar lymphadenopathy and symmetric
ankle arthritis (Löfgren’s syndrome). Patients exhibiting
multiple lesion types were classified according to the
predominant clinical phenotype.

Assessment of systemic disease burden

The evaluation of systemic disease burden in sarcoidosis
is challenged by the absence of a validated, organ-
weighted severity score. While the WASOG Organ
Involvement Instrument and the Sarcoidosis Diagnostic
Score (SDS) allow standardized classification of organ
involvement and estimation of diagnostic certainty, they
do not quantify disease severity or activity (21). Other
available tools focus on specific domains, such as
cutaneous disease extent (CSAMI) or patient-reported
outcomes (King’s Sarcoidosis Questionnaire) (22, 23).

To enable comparative analyses of extracutaneous
involvement across patient subgroups, we applied
a pragmatic, study-specific Extracutaneous Organ
Severity (ECOS) score. Major internal organs (lungs,
heart, CNS, liver and kidneys) were weighted with
3 points; clinically relevant eye or musculoskeletal

involvement with 2 points; and lymph nodes, spleen,
salivary glands and mucosal surfaces with 1 point.
Scores ranged from 1 (minimal) to 23 (maximum).

Laboratory evaluation

Baseline serum angiotensin converting enzyme
(ACE) and soluble interleukin-2 receptor (IL-2R)
concentrations were assessed in treatment naive patients
only.

Statistical analysis

All data were pseudonymized. Statistical analysis was
performed using GraphPad Prism version 9 (GraphPad
Software, San Diego, CA, USA). Group comparisons
involved one-way analysis of variance (ANOVA)
for continuous variables and χ2 or Fisher exact test
for categorical variables. Relapse-associated factors
were analysed using Wilcoxon rank-sum test for
continuous/discrete variables and χ2 or Fisher exact
test for categorical variables as appropriate. Two-sided
p-values<0.05 were considered statistically significant.

RESULTS

Patients’ characteristics

A total of 125 biopsy-proven sarcoidosis patients were
included (Vienna n=66, Erlangen n=59); 57% were
female and the median age was 53 years [IQR 40–
59] (Table I). The median disease duration was 4
years [IQR 2–4]. Cutaneous involvement was present
in 99 patients (79.2%), while 26 patients (20.8%) had
noncutaneous sarcoidosis.

Table I. Demographic parameters, comorbidities, disease duration and lesion localization across subgroups

All
N=125

No cutaneous
N=26

All cutaneous
N=99

Plaque
N=39

Papular
N=19

Sub-cutaneous
N=13

Scar
N=15

L. pernio
N=9

E. nodosum
N=9

Demographic characteristics
Age (years), median (IQR) 53 (40;59) 50 (38;62) 49 (40;57) 48 (40;58) 57 (51;70) 48 (42;56) 42 (35;47) 44 (34;52) 45 (41;49)
Female, N (%) 71 (57) 11 (52) 60 (60) 20 (52) 11 (58) 10 (77) 11 (73) 3 (74) 5 (55)
BMI, median (IQR) 28 (24;32) 29 (26;31) 27 (24;32) 28 (25;33) 28 (24;33) 28 (25;32) 24 (24;30) 22 (20;25) 28 (27;32)
Coexisting conditions
AH, N (%) 43 (34) 11 (42) 32 (32) 16 (41) 9 (47) 2 (15) 3 (20) 0 (0) 2 (22)
Metabolic, N (%) 50 (40) 12 (46) 38 (38) 18 (46) 4 (21) 5 (38) 3 (20) 2 (50) 1 (11)
Thyroid, N (%) 32 (26) 7 (27) 25 (25) 12 (31) 7 (37) 2 (15) 1 (7) 1 (25) 2 (22)
Lung, N (%) 39 (31) 7 (27) 32 (32) 8 (21) 1 (5) 2 (15) 0 (0) 1 (25) 0 (0)
Tumour, N (%) 7 (6) 2 (8) 5 (5) 4 (10) 1 (5) 0 (0) 0 (0) 0 (0) 0 (0)
DVT/Apoplex, N (%) 12 (10) 5 (19) 7 (7) 2 (5) 1 (5) 1 (8) 0 (0) 0 (0) 0 (0)
Disease-specific characteristics
Disease duration, median (IQR) 4 (2;4) 6 (2;5;16) 3 (1;4) 4 (3;7) 1 (0;3;4) 2 (1;3) 3 (2;8) 6 (3;9) 1 (0;1;1.5)
Face lesions, N (%) - - 44 (44) 20 (51) 6 (32) 5 (38) 7 (47) 4 (100) 9 (100)
Trunk lesions, N (%) - - 26 (26) 9 (23) 13 (68) 1 (8) 1 (7) 0 (0) 0 (0)
Extremity lesions, N (%) - - 68 (68) 24 (62) 17 (89) 8 (62) 6 (43) 0 (0) 9 (100)
ACE (U/L), median (IQR) 47 (27;78) 39 (26;61) 52 (28;78) 45 (27;84) 59 (56;78) 59 (31;64) 48 (38;86) 91 (84;93) 47 (24;73)
IL-2R (U/ml), median (IQR) 1,098

(613;1,805)
905
(480;1,566)

1,215
(863;1,805)

1,079
(602;2,187)

1,215
(422;2,107)

1,196
(779;1,444)

887
(720;1,617)

1,107
(1,224;2,418)

1,103
(857;1,378)

Values are reported as the number of patients (N) and corresponding percentages (%). Coexisting conditions: “Metabolic” includes metabolic syndrome,
hyperlipidaemia, hypercholesterolemia, and diabetes mellitus; “Lung” includes asthma and chronic obstructive pulmonary disease (COPD). “Thyroid” comprises
active hypothyroidism, hyperthyroidism, and autoimmune thyroiditis; “Tumour” includes all malignant neoplasms. aHT, arterial hypertension; DVT = deep vein
thrombosis. Reference ranges: angiotensin-converting enzyme (ACE), 20–70 U/L; soluble interleukin-2 receptor (sIL-2R), 378–2,114 pg/mL.
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Among cutaneous cases, plaque sarcoidosis was the
most frequent subtype (39%), followed by papular
(19%), scar (15%), subcutaneous (13%), erythema
nodosum (9%), and lupus pernio (4%). Demographic
variables were comparable across all subtypes (Table
II).

Organ severity differs between patients with and without
cutaneous sarcoidosis

Patients without cutaneous involvement displayed a
significantly higher overall disease burden (median
ECOS 7 [IQR 3,7;9]) compared with individuals
with skin disease (median ECOS 3 [IQR 1;6];
p<0.0001) (Fig. 1A). Within cutaneous subtypes,
papular sarcoidosis exhibited the lowest organ severity
(p=0.019) (Fig. 1B). Plaque sarcoidosis was associated
with significantly higher systemic involvement than the
papular subtype (median 3.5 vs. 0; p=0.015) (Fig. 1B).

Furthermore, the number of extracutaneous organs
involved correlated strongly with the ECOS score.
Notably, 58% of papular sarcoidosis cases showed
isolated skin involvement without systemic disease
(Fig. 2). In contrast, lupus pernio, scar sarcoidosis
and subcutaneous sarcoidosis were frequently associated
with multi-organ disease. Erythema nodosum was
consistently accompanied by lymphadenopathy.

Patterns of systemic involvement

Across all forms of cutaneous sarcoidosis, involvement
of lymph nodes (64%) and lung parenchyma with
grade 2–4 affection (48%) were most frequent (Table
III) (24). Musculoskeletal (14%) and ocular (7%)
involvement were less common; cardiac, renal and CNS
involvement each remained<5% (Table III).

Papular sarcoidosis showed markedly lower rates of
lymph node involvement (26%) and lung involvement
(21%), whereas other subtypes ranged from 60–100%
and 38–75%, respectively. CNS involvement (n=3)
occurred only in subcutaneous sarcoidosis and erythema
nodosum (p=0.04) (Table III).

Remission and treatment outcomes

Spontaneous remissions were rare (3%) and topical
therapies led to healing in only 11% of cases (Table
IV). Most remissions were achieved with systemic
glucocorticoids (21%) or systemic immunosuppressive
drugs (37%). Sirolimus, hydroxychloroquine and
tumour necrosis factor inhibitors were the most effective
steroid-sparing agents. Methotrexate was widely used
but contributed relatively little to remission, except in
cases of erythema nodosum (Table IV). Subcutaneous
lesions, lupus pernio and scar sarcoidosis were mainly
resistant to treatment (Table IV).

Table II. Baseline characteristics of patients with cutaneous sarcoidosis stratified by relapse status

Characteristic Overall n=95 No relapse n=54 Relapse n=41 p-value

Sex, N (%) 0.2
Male 40 (42) 26 (48) 14 (34)
Female 55 (58) 28 (52) 27 (66)
Age (years), median (IQR) 49 (40;58) 48 (41;56) 51 (40;60) 0.6
Body mass index (kg/m²), median (IQR) 27 (24;33) 27 (24;32) 29 (24;33) 0.4
Lung involvement, N(%) 0.019
0 48 (51) 33 (61) 15 (37)
1 47 (49) 21 (39) 26 (63)
Lymph node involvement, N (%) 0.7
0 34 (36) 19 (35) 15 (37)
1 59 (62) 33 (61) 26 (63)
n/a 2 (2) 2 (4) 0 (0)
Eye involvement, N (%) 0.3
0 77 (81) 46 (85) 31 (76)
1 17 (18) 8 (15) 9 (22)
n/a 1 (1) 0 (0) 1 (2)
Musculoskeletal involvement, N (%) 0.2
0 80 (84) 47 (87) 33 (80)
1 13 (14) 5 (9) 8 (20)
n/a 2 (2) 2 (4) 0 (0)
Organ score, median (IQR) 3 (1;6) 1 (0;4) 4 (2;6) 0.017
Number of organs involved, median (IQR) 2 (1;3) 1 (0;2) 2 (1;3) 0.044
Use of prednisone, N (%) 50 (53) 25 (46) 25 (61) 0.2
Use of immunosuppressives, N (%) 48 (51) 23 (43) 25 (61) 0.10
Type of cutaneous sarcoidosis, N (%) 0.2
Plaque 37 (39) 22 (41) 15 (37)
Papular 19 (20) 10 (19) 9 (22)
Subcutaneous 12 (13) 5 (9) 7 (17)
Scar 15 (16) 10 (19) 5 (12)
Lupus pernio 3 (3) 0 (0) 3 (7)
E. nodosum 9 (10) 7 (13) 2 (5)

Values are presented as the number of patients (N) and corresponding percentages (%) or as median with interquartile range (IQR), as appropriate.
aData available in 95/99 patients with cutaneous sarcoidosis.
bGroup comparisons were performed using Pearson’s chi-squared test, the Wilcoxon rank-sum test, or Fisher’s exact test. 0, no; 1, yes; n/a, not applicable.
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Skin disease as presenting manifestation

Cutaneous lesions led to the diagnosis of sarcoidosis in
78% of patients (Fig. 3A), underscoring the sentinel role
of the skin. Erythema nodosum was an exception, as the
diagnosis was often made on the basis of accompanying
symptoms of Löfgren syndrome.

Relapse and need for chronic treatment

Relapses occurred in 40% of patients,  most
frequently in lupus pernio and least  frequently
in erythema nodosum (Fig.  3B).  Relapse was
associated with higher ECOS score,  number of
organs involved,  and pulmonary disease (Table II).
Long-term systemic treatment (>1 year)  was required
in 49% of patients  – most  notably in lupus pernio

(100%),  plaque sarcoidosis  (61%) and subcutaneous
sarcoidosis  (61%) (Fig.  3C).  Erythema nodosum
(11%) and papular  sarcoidosis  (26%) showed the
lowest  need for  chronic therapy (Fig.  3C).

DISCUSSION

In this large, cross-sectional, two-centre cohort, we
identified distinct clinicopathological phenotypes of
cutaneous sarcoidosis that differed markedly in systemic
involvement, clinical course, and therapeutic response.

Papular sarcoidosis emerged as a predominantly
cutaneous-limited disease with minimal systemic
burden. More than half of papular cases displayed
isolated skin involvement, which parallels molecular
evidence describing a localized Th1-dominated

Fig. 1. Association between cutaneous involvement and systemic organ severity in sarcoidosis. (A) Patients with cutaneous sarcoidosis had
a significantly lower systemic organ severity score compared to patients without cutaneous involvement (p<0.0001). Median organ severity scores
were 7.0 [IQR 3.7–9.0] in patients without cutaneous involvement (n=26) and 3.0 [IQR 0.0–5.0] in patients with cutaneous sarcoidosis (n=99).
(B) Among cutaneous sarcoidosis subtypes, papular sarcoidosis was associated with a significantly lower organ severity score compared to plaque-
type sarcoidosis (p=0.019). Median [IQR] organ severity scores were 7.0 [3.7–9.0] (none, n=26), 3.5 [1.0–6.0] (plaque, n=39), 0.0 [0.0–3.0]
(papular, n=19), 3.0 [0.5–6.5] (subcutaneous, n=13), 4.0 [0.0–5.0] (scar, n=15), 4.0 [1.7–6.2] (lupus pernio, n=4), and 4.0 [2.0–6.0] (erythema
nodosum, n=9). Data are presented as median with interquartile range (IQR). Statistical significance was assessed using the Mann–Whitney U test
(A) and ANOVA test with post hoc Bonferroni correction (B).

Fig. 2. Distribution of systemic organ severity across clinical subtypes of cutaneous sarcoidosis. Pie charts depict the distribution of total
organ severity scores (range 0–6) within each subtype of cutaneous sarcoidosis. Increasing colour intensity corresponds to a higher systemic organ
burden.
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granulomatous response with limited systemic cytokine
activation and negligible fibrosis. Conversely, plaque
sarcoidosis and lupus pernio were associated with
more severe and often treatment-refractory systemic
disease, consistent with increased TNF-α and IFN-γ
signalling, extensive granulomatous inflammation, and
higher risk of fibrosis. Scar sarcoidosis, arising in
sites of prior trauma, aligns with the concept of
an “immunocompromised district”, characterized by
altered local immune surveillance (25–28).

Our findings are consistent with those of
GenPhenReSa and other large cohorts, which similarly
report papular sarcoidosis as a benign musculoskeletal
and cutaneous phenotype, whereas plaque disease
and lupus pernio often indicate chronic systemic
involvement, underscoring the prognostic relevance
of classifying cutaneous subtypes (26, 29). Erythema
nodosum, typically reflecting Löfgren syndrome,
represented a distinct acute reactive granulomatous
panniculitis rather than chronic granulomatous skin
disease and was associated with an excellent prognosis.

Consistent  with the literature (3,  26,  28),  patients
of  our cohort  with erythema nodosum achieved

rapid remission under systemic glucocorticoids,  with
a median treatment duration of  1 year (0.1–1.5)
compared with 4 years (2–4) in the overall  cohort.
Eighty percent  remained relapse-free,  and only two
patients  developed additional  organ manifestations.

Approximately two-thirds of patients with cutaneous
sarcoidosis had additional lymph node involvement
and half displayed pulmonary parenchymal disease,
underscoring the systemic nature of sarcoidosis even
in the presence of skin manifestations. Importantly,
ECOS score and pulmonary involvement were strongly
associated with risk of relapse of cutaneous sarcoidosis.
This supports current guidelines of the American
Thoracic Society advocating thorough systemic
evaluation in all patients presenting with cutaneous
sarcoidosis (3).

Importantly, spontaneous and topical treatment-
induced remissions were uncommon, highlighting
the need for systemic treatment in most cases.
Hydroxychloroquine, the mTOR inhibitor sirolimus and
TNF-alpha inhibitors were the most effective steroid-
sparing agents (7, 26), while methotrexate – although
widely used – rarely induced remission in cutaneous

Table III. Organ involvement in patients with cutaneous sarcoidosis stratified by clinical subtype

All
N=99

Plaque
N=39

Papular
N=19

Subcutaneous
N=13

Scar
N=15

L. pernio
N=4

E. nodosum
N=9

p

Lymph nodes, N (%) 64 (64) 29 (74) 5 (26) 8 (61) 9 (60) 4 (100) 9 (100) 0.007
Lungs, N (%) 48 (48) 22 (56) 4 (21) 5 (38) 9 (60) 3 (75) 5 (56) 0.09
Musculoskeletal, N (%) 14 (14) 5 (13) 2 (11) 2 (15) 0 (0) 1 (25) 4 (44) 0.31
Eyes, N (%) 7 (7) 4 (10) 1 (5) 1 (8) 1 (7) 0 (0) 0 (0) 0.44
Kidneys, N (%) 5 (5) 1 (3) 2 (11) 2 (15) 0 (0) 0 (0) 0 (0) 0.29
Spleen, N (%) 5 (5) 3 (8) 0 (0) 1 (8) 1 (7) 0 (0) 0 (0) 0.77
Heart, N(%) 5 (5) 3 (8) 0 (0) 1 (8) 0 (0) 1 (25) 0 (0) 0.36
Liver, N (%) 4 (4) 2 (5) 1 (5) 1 (8) 0 (0) 0 (0) 0 (0) 0.87
CNS, N (%) 3 (3) 0 (0) 0 (0) 2 (15) 0 (0) 0 (0) 1 (11) 0.04
Mucosal tissue, N (%) 3 (3) 0 (0) 1 (5) 1 (8) 1 (7) 0 (0) 0 (0) 0.61
Salivary glands, N (%) 1 (1) 1 (3) 0 (0) 0 (0) 0 (0) 0 (0) 1 (11) 0.90

Values are reported as the number of patients (N) and corresponding percentages (%). Organs assessed include the lungs, liver, spleen, lymph nodes, central
nervous system (CNS), muscles, and eyes. Differences in organ involvement between cutaneous subtypes were analysed using the chi-squared test; a significant
difference was observed only for lymph node involvement (p=0.007), with the highest frequencies in lupus pernio, erythema nodosum, and plaque sarcoidosis.

Table IV. Treatment outcomes and therapeutic approaches in patients with cutaneous sarcoidosis stratified by subtype

All
N=99

Plaque
N=39

Papular
N=19

Sub-cutaneous
N=13

Scar
N=15

L. pernio
N=4

E. nodosum
N=9

Outcomes
Spontaneous rem., N (%) 3 (3) 0 (0) 0 (0) 3 (23) 0 (0) 0 (0) 0 (0)
Rem. by topical therapy, N (%) 11 (11) 4 (10) 2 (10) 1 (7) 3 (20) 0 (0) 1 (11)
Rem. by GCS, N (%) 21 (21) 6 (15) 5 (26) 1 (7) 2 (13) 0 (0) 7 (78)
Rem. by other systemic drugs, N (%) 37 (37) 17 (43) 7 (37) 4 (31) 6 (40) 2 (50) 1 (11)
  - Sirolimus 11 (11) 7 (18) 2 (10) 0 (0) 2 (13) 0 (0) 0 (0)
  - Hydroxychloroquine 10 (10) 3 (8) 1 (5) 3 (23) 1 (7) 2 (50) 0 (0)
  - Tumour necrosis factor inhibitors 8 (8) 2 (5) 2 (10) 0 (0) 3 (20) 1 (25) 0 (0)
  - Methotrexate 3 (3) 2 (5) 0 (0) 0 (0) 0 (0) 0 (0) 1 (11)
  - Janus kinase inhibitors 3 (3) 2 (5) 1 (5) 0 (0) 0 (0) 0 (0) 0 (0)
  - Azathioprine 2 (2) 1 (3) 0 (0) 1 (7) 0 (0) 0 (0) 0 (0)
  - Dapsone 1 (1) 0 (0) 0 (0) 0 (0) 0 (0) 1 (25) 0 (0)
  - Mycophenolate 1 (1) 0 (0) 1 (5) 0 (0) 0 (0) 0 (0) 0 (0)
No rem. / no treatment, N (%) 10 (10) 6 (15) 2 (10) 0 (0) 1 (7) 1 (25) 0 (0)
No rem. under treatment, N (%) 17 (17) 6 (15) 3 (16) 4 (31) 3 (20) 1 (25) 0 (0)

Values are presented as the number of patients (N) and corresponding percentages (%). The table summarizes the frequency of spontaneous remission, complete
response to topical or systemic therapies, and lack of remission despite topical or systemic treatment. P-values were calculated using the chi-squared test and
indicate significant differences in treatment responses between clinical subtypes.
GCS:glucocorticoids; JAKi:Janus kinase inhibitors; Rem.:remission; TNF-α-i:tumor necrosis factor-alpha inhibitors (adalimumab, infliximab, etanercept).
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sarcoidosis, which is in contrast to its established
efficacy in pulmonary sarcoidosis (30).

Limitations include the retrospective design, potential
selection bias due to inclusion of patients from two
tertiary university referral centres, and centre-specific
prescribing patterns, particularly given the exclusive use
of mTOR inhibitors within a clinical trial and restricted
application of Janus kinase inhibitors. In addition,
some cutaneous sarcoidosis subgroups, particularly
lupus pernio and subcutaneous sarcoidosis, were small
in patient numbers, which may limit the robustness
of subtype-specific analyses and generalizability.
Nonetheless, the size of the cohort, comprehensive
phenotyping, and uniform histological confirmation
strengthen the robustness of the findings.

In summary,  cutaneous sarcoidosis  comprises
clinically and biologically distinct  subtypes that
correlate with divergent  systemic involvement
and therapeutic requirements.  Recognizing these
phenotypes may refine diagnostic  pathways and
inform early treatment decisions.  Prospective and
molecularly annotated studies are needed to
further delineate the mechanistic  underpinnings of
these phenotypes and to optimize individualized
management strategies.
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