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PRACTICE POINTS

. Improved understanding of psoriasis pathogenesis
has enabled the development of targeted treatments,
although the mediators driving the disease have not
yet been fully identified.

. Based on the findings of this study and existing
literature, we suggest that syndecan-1 and
syndecan-4 may play a role in the pathogenesis of
psoriasis; however, further studies are needed to
elucidate their precise mechanisms of action.

Psoriasis, an immune-mediated chronic papulosquamous skin dis-
ease, has a complex pathogenesis involving various inflammatory
cells, keratinocytes, and vascular endothelial cells. These cells
interact with each other through secondary messengers such as
cytokines and growth factors. Syndecans (SDCs) are cell membrane
proteoglycans that act as receptors or coreceptors that mediate
interactions between the cell and the extracellular environment.
These molecules may play a role in cytokine-mediated signaling in
psoriasis pathogenesis. This study aimed to evaluate serum SDC1,
SDC4, tumor necrosis factor (TNF) o, and IL-17A levels in patients
with psoriasis. Forty patients with psoriasis and 40 healthy controls
were included in the study. Disease severity was assessed using
the Psoriasis Area and Severity Index (PASI). The patients’ medical
history, comorbidities, and laboratory findings were documented.
Serum SDC1, SDC4, TNF-a, and IL-17A levels were measured via
enzyme-linked immunosorbent assay. The psoriasis group showed
higher serum levels of SDC1 and SDC4 compared with controls.

Serum SDC1 was positively correlated with disease severity and
C-reactive protein. Serum TNF-a and IL-17A were higher in the
psoriasis group than in the controls, and a positive correlation was
found between serum IL-17A and SDC4 in the psoriasis group.
Elevated serum SDC1 and SDC4 in patients and their correlation with
disease severity and other inflammatory markers suggest that these
molecules may be involved in psoriasis pathogenesis.

Dsoriasis, one of the most researched diseases in der-
matology, has a complex pathogenesis that is not yet

fully understood. One of the most important stages
of psoriasis pathogenesis is the proliferation of T helper
(Th) 17 cells by IL-23 released from myeloid dendritic
cells. Cytokines such as tumor necrosis factor (INF) o
released from Th1 cells and IL-17 and IL-22 released from
Th17 cells are known to induce the proliferation of kera-
tinocytes and the release of chemokines responsible for
neutrophil chemotaxis.

Although secondary messengers such as cytokines
and chemokines, which provide cell interaction with
the extracellular matrix (ECM), have their own specific
receptors, it is known that syndecans (SDCs) play a role
in ECM and cell interactions and have receptor or core-
ceptor functions.? In humans, 4 types of SDCs have been
identified (SDC1-SDC4), which are type I transmembrane
proteoglycans found in all nucleated cells. Syndecans
consist of heparan sulfate glycosaminoglycan chains that
are structurally linked to a core protein sequence. The
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molecule has cytoplasmic, transmembrane, and extra-
cellular domains.*® While SDCs often are described as
coreceptors for integrins and growth factor and hormone
receptors, they also are capable of acting as signaling
receptors by engaging intracellular messengers, including
actin-related proteins and protein kinases.*

Prior research has indicated that the release of hepa-
ranase from the lysosomes of leukocytes during infection,
inflammation, and endothelial damage causes cleavage
of heparan sulfate glycosaminoglycans from the extracel-
lular domains of SDCs. The peptide chains at the SDC
core then are separated by matrix metalloproteinases in
a process known as shedding. The shed SDCs may have
either a stimulating or a suppressive effect on their recep-
tor activity. Several cytokines are known to cause SDC
shedding.>® Many studies in recent years have reported
that SDCs play a role in the pathogenesis of inflamma-
tory diseases, for which serum levels of soluble SDCs can
be biomarkers.”

In this study, we aimed to evaluate and compare
serum SDC1, SDC4, TNF-a, and IL-17A levels in patients
with poriasis vs healthy controls. Additionally, by review-
ing the literature data, we analyzed whether SDCs can
be implicated in the pathogenesis of psoriasis and their
potential role in this process.

Methods

The study population consisted of 40 patients with pso-
riasis and 40 healthy controls. Age and sex characteristics
were similar between the 2 groups, but weight distribu-
tion was not. The psoriasis group included patients older
than 18 years who had received a clinical and/or histologic
diagnosis, had no systemic disease other than psoriasis
in their medical history, and had not used any systemic
treatment or phototherapy for the past 3 months. Healthy
patients older than 18 years who had no medical history
of inflammatory disease were included in the control
group. Participants provided signed consent.

Data such as medical history, laboratory findings, and
physical specifications were recorded. A Psoriasis Area
and Severity Index (PASI) score of 10 or lower was con-
sidered mild disease, and a score higher than 10 was con-
sidered moderate to severe disease. An enzyme-linked
immunosorbent assay was used to measure SDC1, SDC4,
TNF-o, and IL-17A levels.

The data were evaluated using the IBM SPSS
Statistics V22.0 statistical package program. A P value of
<.05 was considered statistically significant. The confor-
mity of the data to a normal distribution was examined
using a Shapiro-Wilk test. Normally distributed variables
were expressed as mean (SD) and nonnormally distrib-
uted variables were expressed as median (interquartile
range [IQR]). Data were compared between the 2 study
groups using either a student t test (normal distribu-
tion) or Mann-Whitney U test (nonnormal distribution).
Categorical variables were expressed as numbers and
percentages. Categorical data were compared using a
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% test. Associations among SDC1, SDC4, TNF-o, IL-17A,
and other variables were assessed using Spearman rank
correlation. A binary logistic regression analysis was used
to determine whether serum SDC1 and SDC4 levels were
independent risk factors for psoriasis.

Results

The 2 study groups showed similar demographic charac-
teristics in terms of sex (P=.67) and age (P=.22) distribu-
tion. The mean (SD) PASI score in the psoriasis group was
12.33 (7.62); the mean (SD) disease duration was 11.10
(8.00) years. Body weight and BMI were both signifi-
cantly higher in the psoriasis group (P=.027 and P=.029,
respectively) compared with the control group (eTable 1).

The mean (SD) serum SDC1 level was 119.52
ng/mL (69.53 ng/mL) in the psoriasis group, which was
significantly higher than the control group (82.81 ng/mL
[51.85 ng/mL])(P=.011)(eTable 2)(eFigure 1). The median
(IQR) serum SDC4 level also was significantly higher
in the psoriasis group compared with the control group
(5.78 ng/mL [7.09 ng/mL] vs 3.92 ng/mL [2.88 ng/mL])
(P=.030)(eTable 2)(eFigure 2). The median (IQR) IL-17A
value was 59.94 pg/mL (12.97 pg/mL) in the psoriasis
group, which was significantly higher than the control
group (37.74 pg/mL [15.10 pg/mL])(P<.001)(eTable 2)
(eFigure 3). The median (IQR) serum TNF-o. level was
25.07 pg/mL (41.70 pg/mL) in the psoriasis group and
18.21 pg/mL (48.51 pg/mL) in the control group; how-
ever, the difference was not statistically significance
(P=.444)(eTable 2)(eFigure 4).

A significant positive correlation was found
between serum SDC1 and PASI score (p=0.064;
P=.03). Furthermore, significant positive correlations
were identified between serum SDC1 and body weight
(p=0.404; P<.001), disease duration (p=0.377; P=.008),
and C-reactive protein (p=0.327; P=.002). A significant
positive correlation also was identified between SDC4
and IL-17A (p=0.265; P=.009). Serum TNF-o was posi-
tively correlated with IL-17A (p=0.384; P<.001) and BMI
(p=0.234; P=.020)(eTable 3).

Logistic regression analysis showed that high SDC1
levels were independently associated with the develop-
ment of psoriasis (odds ratio [OR], 1.009; 95% CI, 1.000-
1.017; P=.049)(eTable 4).

Comment

Tumor necrosis factor a and IL-17A are key cytokines
whose roles in the pathogenesis of psoriasis are
well established. Arican et al® Kyriakou et al,” and
Xuan et al' previously reported a lack of any correla-
tion between TNF-o and IL-17A in the pathogenesis of
psoriasis; however, we observed a positive correlation
between TNF-o and IL-17A in our study. This finding may
be due to the abundant TNF-o. production by myeloid
dendritic cells involved in the transformation of naive
T lymphocytes into IL-17A-secreting Th17 lymphocytes,
which can also secrete TNF-o.
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After the molecular cloning of SDCs by
Saunders et al'! in 1989, SDCs gained attention and have
been the focus of many studies for their part in the patho-
genesis of conditions such as inflammatory diseases,
carcinogenesis, infections, sepsis, and trauma.®> Among
the inflammatory diseases sharing similar pathogenetic
features to psoriasis, serum SDC4 levels are found to be
elevated in rheumatoid arthritis and are correlated with
disease activity.”® Cekic et al* reported that serum SDC1
levels were significantly higher in patients with Crohn
disease than controls (P=.03). Additionally, serum SDC1
levels were higher in patients with active disease com-
pared with those who were in remission. Correlations
between SDC1 and disease severity and C-reactive pro-
tein also have been found." Serum SDC-1 levels found to
be elevated in patients with systemic lupus erythematosus
were compared to the controls and were correlated with
disease activity.”” Nakao et al'® reported that the serum
SDC4 levels were significantly higher in patients with
atopic dermatitis compared to controls (P<.01); further,
SDC4 levels were correlated with severity of the disease.

Jaiswal et al'” reported that SDC1 is abundant on the
surface of IL-17A-secreting yd T lymphocytes (Ty817),
whose contribution to psoriasis pathogenesis is known.
When subjected to treatment with imiquimod, SDC1-
suppressed mice displayed increased psoriasiform derma-
titis compared with wild-type counterparts. The authors
stated that SDC1 may play a role in controlling homeo-
stasis of Ty017."7

In a study examining changes in the ECM in patients
with psoriasis, it was observed that the expression of
heparanase and metalloproteinase enzymes, which are
responsible for SDC shedding, was higher in psoriasis
plaques vs unaffected skin; furthermore, heparanase,
metalloproteinases, and SDC1 expression were higher
in unaffected skin samples from patients with psoriasis
compared with tissues obtained from individuals without
psoriasis.'”® These data support our results, as increased
serum SDC levels reflect increased shedding from the
cell surface by heparanase and metalloproteinase activ-
ity. Pointing to the role of SDC1 in psoriasis, another
study reported that upregulation of the metalloproteinase
meprin B leads to increased SDC1 shedding; in turn, this
shedding leads to impaired adhesion and differentiation
of keratinocytes, resulting in psoriasislike skin changes in
a mouse model."”

A study conducted by Koliakou et al® showed that,
in healthy skin, SDC1 was expressed in almost the full
thickness of the epidermis, but lowest expression was
in the basal-layer keratinocytes. In a psoriatic epider-
mis, unlike the normal epidermis, SDC1 was found to
be more intensely expressed in the keratinocytes of the
basal layer, where keratinocyte proliferation occurs. In
this study, SDC4 was expressed mainly at lower levels in a
healthy epidermis, especially in the spinous and the basal
layers. In a psoriatic epidermis, SDC4 was absent from
all the layers. In the same study, gelatin-based carriers
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containing anti-TNF-o and anti-IL-17A were applied
to a full-thickness epidermis with psoriatic lesions, after
which SDC1 expression was observed to decrease almost
completely in the psoriatic epidermis; there was no
change in SDC4 expression, which also was not seen in
the psoriatic epidermis. The authors claimed the applica-
tion of these gelatin-based carriers could be a possible
treatment modality for psoriasis, and the study provides
evidence for the involvement of SDC1 and/or SDC4 in
the pathogenesis of psoriasis.®® Supporting these find-
ings, another study showed that phototherapy can reduce
SDC1 expression in psoriatic skin.?! In our study, a sig-
nificant positive correlation was found between serum
SDC4 and IL-17A (P=.009). IL-17A is known to be the
key cytokine that stimulates keratinocyte proliferation in
affected skin. Koliakou et al* reported that SDC4 was
present on the surface of keratinocytes in normal skin
but not in the psoriatic epidermis. This raises the question
if IL-17A might lead to an increase in the shedding of
SDC4; thus, SDC4 may mediate the effects of IL-17A.

Limitations of the current study include small sample
size, lack of longitudinal data, lack of tissue testing of
these molecules, and lack of external validation.

Conclusion

Overall, research has shown that SDCs play important
roles in inflammatory processes, and more widespread
inflammation has been associated with increased shed-
ding of these molecules into the ECM and higher serum
levels. In our study, serum SDC1, SDC4, and IL-17A
levels were increased in patients with psoriasis compared
to the healthy controls. A logistic regression analysis indi-
cated that high serum SDC1 levels may be an indepen-
dent risk factor for development of psoriasis. The increase
in serum SDC1 and SDC4 levels and the positive correla-
tion between SDC1 levels and disease severity observed
in our study strongly implicate SDCs in the inflammatory
disease psoriasis. The precise role of SDCs in the patho-
genesis of psoriasis and the implications of targeting
these molecules are the subject of more in-depth studies
in the future.
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APPENDIX

eTABLE 1. Demographic, Physical, and Laboratory Characteristics of Study Groups

Characteristic Psoriasis (n=40) Control (n=40) P value
Sex, n (%) .670
Male 26 (65.00) 24 (60.00)
Female 14 (35.00) 16 (40.00)
Mean (SD) age, y 45.48 (16.15) 40.90 (15.79) 220
Mean (SD) PASI score 12.33 (7.62) NA
Mean (SD) disease duration, y 11.10 (8.00) NA
Median (IQR) body weight, kg 75.00 (11.50) 71.00 (12.00) 027
Median (IQR) BMI, kg/m? 25.86 (4.86) 24.36 (4.64) .029
Median (IQR) FBG, mg/dL 96.50 (18.75) 92.50 (12.00) .108
Mean (SD) CRP, mg/L 2.10 (2.75) 1.37 (2.07) .073

Abbreviations: BMI, body mass index; CRP, C-reactive protein; FBG, fasting blood glucose; IQR, interquartile range; PASI, Psoriasis Area and
Severity Index.

eTABLE 2. Comparison of Mean (SD) Serum
SDC1, SDC4, IL-17A, and TNF-a Levels in
the Study Groups

Parameter Psoriasis Control P value

SDC1, ng/mL ~ 119.52 (69.53) 82.81(1.85)  .011

SDC4, ng/mL 5.78 (7.09) 3.92 (2.88) .080

IL-17A, pg/mL ~ 59.94 (12.97)  87.74 (15.10) <.001

TNF-o, pg/mL ~ 25.07 (41.70) 18.21 (48.51) .444

Abbreviations: SDC, syndecan; TNF, tumor necrosis factor.
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eTABLE 3. Pairwise Correlation of Study Variables

PASI Body Disease
Variable Statistic SDC4 TNF-o IL-17A  score weight BMI duration FBG CRP
SDCH p 175 —.06 116 .301 404 .064 377 133 .327
P .06 312 153 .03 <.001 .286 .008 .065 .002
SDC4 p .005 .265 .069 A7 .084 .103 .096 .027
P 482 .009 .337 151 .230 .264 199 407
TNF-o. p .384 —.176 125 234 —.106 158 .091
= <.001 .139 .135 .020 .257 .085 .216
IL-17A p .073 276 .327 162 178 .245
P .328 .007 .002 158 .056 .014
PASI score  p .362 .105 197 .01 .213
P .011 .259 112 489 .094
Body weight p .635 .351 .296 .340
P .000 .013 .004 .001
BMI p .138 .823 .307
P 197 .002 .003
Disease p .236 .390
duration
P .072 .006
FBG p .390
P .000

Abbreviations: BMI, body mass index; CRP, C-reactive protein; FBG, fasting blood glucose; PASI, Psoriasis Area and Severity Index; SDC,
syndecan; TNF, tumor necrosis factor.

eTABLE 4. Evaluation of Serum SDC1 and SDC4 Levels to Predict Disease Risk in
Participants With Psoriasis by Logistic Regression Analysis

95% ClI
Parameter B coefficient ~ Standard error P value OR Lower value Upper value
SDCA .009 .004 .049 1.009 1.000 1.017
SDC4 .068 .048 175 1.071 .975 1.176
BMI 450 .352 201 1.568 787 3.124
Model constant —2.659 1.147 .026 a7
Abbreviations: BMI, body mass index; OR, odds ratio; SDC, syndecan.
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eFIGURE 1. Mean serum syndecan-1 levels in the study groups.
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eFIGURE 2. Median (interquartile range [IQR]) serum syndecan-4 levels in the study groups.
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eFIGURE 3. Median (interquartile range [IQR]) serum IL-17A levels in the study groups.
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eFIGURE 4. Median (interquartile range [IQR]) serum tumor necrosis factor (TNF) « levels in the study groups.
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