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Abstract:

Background: Psoriatic arthritis (PsA) is an inflammatory
disorder that has effects on the joints of psoriatic patients.
Plasma gelsolin levels were studied in many inflammatory
and autoimmune disorders. The aim of this study was to
investigate the potential role of gelsolin in PSA and to
determine the relation of gelsolin to PsA disease activity.
Methods: This case control study was carried out on 60
subjects, both sexes, aged above 16 years old who were
classified into Group (1) which included 30 patients
diagnosed with PsA according to CASPER criteria, and
Group (2) which included 30 healthy matched controls in
age and sex. Examination of the skin and all body joints was
performed on all psoriatic patients. Gelsolin serum level was
also assessed. Results: Gelsolin levels show significant
negative correlations with CRP, ESR, disease duration, NTJ,
NSJ, pain, disease activity, DAPSA score (p < 0.05). In
univariable analysis, high CRP, ESR, duration, NTJ, NSJ,
pain, activity and lower gelsolin are associated with higher
DAPSA. In multivariate analysis, several variables show
significant associations with DAPSA. CRP, NTJ, NSJ, pain
score, and disease activity in the last week have positive
coefficients, indicating that higher values in these variables
are associated with higher DAPSA scores. Conclusions:
PSA patients have a reduction in the levels of plasma
gelsolin. This suggests that gelsolin may be implicated in the
chronic joints inflammation process of PsA. Plasma gelsolin
seems to be a useful predictive biomarker for diagnosing
PsA and monitoring the disease activity.
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Introduction

Psoriatic arthritis (PsA) is an inflammatory
disorder that has effects on the joints of
psoriatic  patients  with  underlying
immunological mechanism. PsA has a
global prevalence of about 3%. PsA affects
nearly 30% of psoriatic patients. It is
characterized by a wide assortment of
joints manifestations, including peripheral
arthritis, axial arthritis, dactylitis, and
enthesitis. PsA is generally associated with
nail involvement manifestations. PSA has
negative effects on patient’s life quality
and survival .

Gelsolin is a protein of gelsolin
superfamily,  encoded on  human
chromosome 9. The gelsolin molecular
weight is nearly 82-84 kDa. It has 6
homologous domains. Gelsolin regulated
the actin assembly and disassembly by
calcium dependent manner. Two isoforms
of gelsolin were detected (cytoplasmic and
plasma isoforms). Plasma gelsolin
scavenges the circulating actin, while the
intracellular gelsolin has a role in
maintaining the cellular shape and motility
besides a role in the apoptosis process @.
Plasma gelsolin prevents the
polymerization of actin to be easily
removed by the liver. Many factors
including pH, calcium levels,
phosphoinositides  concentration,  and
temperature regulate the gelsolin action.
Gelsolin is involved in the immune
response and considered an anti-
inflammatory modulator. The depletion of
gelsolin causes damage in the immune
cells with subsequent inflammatory
mediator release ©.

Plasma gelsolin levels’ reduction was first
detected in tissues damaged by traumas.
Then, its reduction has been associated
with  sepsis, organs failure, chronic
inflammatory disorders, and cancers. This
reduction is explained by many theories as
“lower production, redistribution to the
inflammation site, combined with other
plasma proteins, or higher degradation”.
As gelsolin can counteract the sequel of
actin  release during tissue injury,
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extracellular recombinant gelsolin seems
to be a possible therapeutic utility .
Plasma gelsolin levels were studied in
many inflammatory and autoimmune
disorders (like rheumatoid arthritis). So,
this study aims to investigate the potential
role of gelsolin in PsA and to determine
the association between gelsolin and the
disease activity.

The aim of this work was to investigate the
potential role of gelsolin in PsA and to
determine the relation of gelsolin to PsA
disease activity.

Patients and Methods:

This case control study was carried out on
60 subjects, both sexes, aged above 16
years old who were classified into Group
(1) which included 30 patients diagnosed
with PsA according to CASPER criteria
®9  recruited from inpatients and
outpatient’s clinics of rheumatology
department of Benha University Hospitals,
and Group (2) which included 30 healthy
matched controls in age and sex. Patients
were recruited from inpatients and
outpatient’s clinics of rheumatology
department of Benha University Hospitals
in period between September 2023 and
May 2024.

An informed written consent was obtained
from the patients. The study was done
after approval from the Ethical Committee
Benha University Hospitals

Approval Code: MD 8-5-2022

CASPER criteria include evidence of
psoriasis (current, past, or family) (two
points if current history of psoriasis, one
point others), psoriatic nail dystrophy (one
point), negative rheumatoid factor (one
point), dactylitis (current or past history)
(one point), and radiographic evidence of
juxta articular new bone formation (one
point). Three or more points have 99%
specificity and 92% sensitivity for
diagnosis of PsA @4,

Exclusion criteria were Age < 16 years,
pregnant  patients, other  systemic
autoimmune disorders, traumatic arthritis,
septic arthritis, viral arthritis, gouty
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arthritis, serious active medical illness, a
previous diagnosis of inflammatory
arthritis, and fibromyalgia (in whom
tender points could be misdiagnosed as
enthesitis).

All psoriatic patients were subjected to:
Personal history, Complaint and its
duration, and present history [Onset,
course, duration of complaint,
Constitutional symptoms (fatigue, weight
loss, fever, anorexia), symptoms
suggestive other autoimmune disease and
review of other systems, musculoskeletal
manifestations:  pain, swelling, joint
involved, muscle weakness], present
medications, family history and obstetric
history. Symptoms suggestive of other
rheumatological diseases, full
dermatological history, and symptoms
suggestive of other system involvement
were also assessed.

Clinical examination included general
examination such as vital signs, head and
neck, mucocutaneous, examination of the
eyes, cardiac examination, pulmonary
examination, complete abdominal
examination, and neurological
examination.

Examination of the skin (for psoriasis):
For presence of psoriasis lesions,
distribution

All  body joints were examined
thoroughly according to inspection,
palpation, movements, and special tests
such as local examination to detect
psoriatic plaques, dactylitis, enthesitis,
uveitis, tender or swollen joints count and
clinical assessment of disease activity in
PSA patients. Disease Activity Index for
PSA (DAPSA) score of 5-14 represents
low disease activity, score 15-28 represent
moderate disease activity, score > 28
represent high disease activity and a score
of < 4 represents remission.

Routine  laboratory  investigations
including CBC, UREA, creatinine, ESR
and CRP were also performed.
Assessment of Gelsolin serum level
Gelsolin serum level was measured in
plasma by a sandwich enzyme linked
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immunosorbant assay (ELIZA) Kkit.
Catalogue No. 201-12-1234.

Assay range: 3ug/ml—700ug/mi

Sample Size Calculation:

The sample size and power analysis were
calculated using Epi-Info  software
statistical package created by World
Health organization and center for Disease
Control and Prevention, Atlanta, Georgia,
USA version 2002. At 95% confidence
limit. The sensitivity of gelsolin in
differentiating between high/very high
disease activity grade from low/moderate
grades RA is 78.1% with a margin of error
of 10% (60-80%). The sample size was
found at N=60.

Statistical analysis

The collected data was analyzed using
Statistical package for Social Science
(IBM Corp. Released 2017. IBM SPSS
Statistics for Windows, Version 25.0.
Armonk, NY: IBM Corp.). Shapiro-Wilk
test was done to test the normality of data
distribution. Mean, standard deviation (+
SD), median, and range were used for
numerical data. Frequency and percentage
were used for non-numerical data. Student
T Test was used to assess the statistical
significance of the difference between two
study group means. Mann Whitney Test
(U test) was used to assess the statistical
significance of the difference of a non-
parametric variable between two study
groups. The Kruskal Wallis test was used
to assess the statistical significance of the
difference between more than two study
group nonparametric variables. Chi-Square
test was used to examine the relationship
between two qualitative variables. Fisher
Exact test was used to examine the
relationship  between two qualitative
variables when the expected count is less
than 5 in more than 20% of cells.
Correlation analysis was performed to
assess the strength of association between
two quantitative variables. The ROC
Curve (receiver operating characteristic)
provides a useful way to evaluate the
sensitivity and specificity for quantitative
diagnostic measures that categorize cases



into one of two groups. Logistic regression
analysis was used for the prediction of risk
factors when the outcome is binary. An
odds ratio (OR) is a measure of association
between an exposure and an outcome.
Linear regression analysis was used for the
prediction of risk factors when the
outcome is linear. If the p-value for a
variable is <0.05, data provide enough
evidence of correlation, and changes in the
independent variable are associated with
changes in the response. A p value is
considered significant if <0.05 at
confidence interval 95%

Results:

The average disease duration among these
patients is 8.40 years, and ranged from 2 to
20 years

Patients with PsA have median of 6 tender
joints and 2 swollen joints. Patients with
PsA report a mean pain score of 6.2 and a
mean disease activity score of 6.57 in the
last week. The average disease activity,
measured by the DAPSA score, is 33.21,
with median of 31, and ranged from 6 to
81.7. The majority of patients (56.7%)
have a high disease activity level, while
23.3% have medium disease activity and
20.0% have low disease activity.

The mean gelsolin level in the PSA group
is significantly lower than in the control
group (p < 0.001). The average gelsolin
level in the PsA group is 54.88 mg/L,
while in the control group it is 118.0 mg/L
(median=48.3, 117.7, respectively). Table
1

Gelsolin levels show significant negative
correlations with CRP (p<0.001), ESR (p
= 0.002), disease duration (p < 0.001),
NTJ (p < 0.001), NSJ (p < 0.001), pain (p
< 0.001), disease activity (p < 0.001),
DAPSA score (p < 0.001). However, there
is no significant correlation between
gelsolin levels with age and and RF levels
(p>0.05). The negative correlation
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coefficients indicate that higher gelsolin
levels are associated with lower values in
the mentioned parameters. Table 2
Regarding the validity of gelsolin in
predicting high DAPSA from low and
medium, the AUC is 0.869, indicating
good predictive accuracy. The cutoff value
of <52.4 mg/L yields a sensitivity of
94.12%, specificity of 76.92%, PPV of
84.21%, NPV of 90.91%, and accuracy of
86.67%. Figure 1A

Regarding the validity of gelsolin in
predicting medium and high DAPSA from
low DAPSA among patients with PsA, the
AUC is 0.993, indicating excellent
predictive ability. The cutoff value of
<60.1 mg/L. provides a sensitivity of
95.83%, specificity of 100.0%, PPV of
100.0%, NPV of 85.70%, and accuracy of
96.66%. Figure 1B

High ESR, CRP, RF and low Gelsilin were
associated with risk of PSA in univariable
analysis. However, in the multivariate
analysis, only lower levels of gelsolin is a
significant predictor of PSA susceptibility.
Table 3

In univariable analysis, high CRP, ESR,
duration, NTJ, NSJ, pain, activity and
lower gelsolin are associated with higher
DAPSA. While in the multivariate
analysis, several variables show significant
associations with DAPSA. CRP, NTJ,
NSJ, pain score, and disease activity in the
last week have positive coefficients,
indicating that higher values in these
variables are associated with higher
DAPSA scores. On the other hand,
gelsolin has a negative coefficient of -
0.027 (p < 0.001), suggesting that lower
gelsolin levels are associated with higher
DAPSA scores. ESR and disease duration
show significant associations with DAPSA
in the univariate analysis, but their
associations become non-significant in the
multivariate analysis. Table 4
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Table 1: Comparison between patients with PSA and control group regarding gelsolin

PsA Control Test p
n=30 n=30
Gelsolin (mg/L)
Mean + SD. 54.88 = 22.17 118.0 £ 23.50 U= <0.001*
Median 48.30 117.7 861.0*
Min. — Max. 30.50 - 1204 59.70 - 152.4

Data are presented as mean = SD, median, Min. and Max. Min.: Minimum, Max.: Maximum, U: Mann Whitney
test. p: Comparing patients and control, *: Significant when p value <0.05

Table 2: Correlation between gelsolin and different parameters among patients with PSA

Gelsolin
Correlation Coefficient p
Age -0.202 0.228
CRP -0.679* <0.001*
ESR -0.546* 0.002*
RF 0.147 0.438
Disease duration -0.739* <0.001*
NTJ -0.762* <0.001*
NSJ -0.794* <0.001*
Pain in the last week -0.747* <0.001*
Disease activity in the last week -0.626* <0.001*
DAPSA -0.802* <0.001*

CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, RF: , NTJ: , NSJ: , DAPSA: , r: Spearman's rho,
*: Significant when p value <0.05.

Table 3: Logistic regression analysis for prediction of PsA susceptibility.

Univariate Multivariate
P OR 95% C.I P OR 959% C.I

Gender 0.542 1.264 0.595-2.685

Age 0.248 1.017 0.988-1.047

ESR <0.001* 1.022 1.010-1.034 0.166 1.016 0.993-1.039
CRP 0.002* 1.219 1.073-1.384 0.758 1.989 1.916-2.058
RF 0.012* 1.108 1.023-1.200 0.443 1.018 0.967-1.059
Gelsolin <0.001* 0.956 0.940-0.973 0.038*  0.981 0.959-0.997

CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, RF: OR: Odd Ratio, Cl: confidence interval. OR<1,
protective; OR}1, risky; *: Significant when p value <0.05.

Table 4: Linear regression analysis for prediction of DAPSA among patients with PsA.

Univariate Multivariate

B p B p
Gender 2.796 0.350
Age 1.094 0.263
ESR 0.730 <0.001* 0.002 0.929
CRP 2.665 <0.001* 1.014 <0.001*
RF 0.178 0.751
Disease duration 2.053 <0.001* 0.001 0.987
NTJ 2.661 <0.001* 1.043 <0.001*
NSJ 6.081 <0.001* 0.986 <0.001*
Pain score 7.076 <0.001~* 1.814 <0.001*
Disease activity in the last week 3.069 0.001* 0.100 <0.001*
Gelsolin -0.648 <0.001* -0.027- <0.001*

CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, RF: , NTJ: , NSJ: , B, regression coefficient; *:
Significant when p value <0.05.
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Discussion

About 20% of people with psoriatic
arthritis have psoriatic arthritis (PsA), a
chronic inflammatory arthritis linked to
psoriasis that has many clinical similarities

to rheumatoid arthritis and other
spondyloarthropathies ©.
Uncertain  genetic and environmental

variables combine in a complicated way to
cause PsA ).

To measure the severity of psoriasis and
the efficacy of treatment, practitioners
have mostly employed and depended upon
clinical evaluation methods such as the
Physician Global evaluation (PGA) and
the Psoriasis Area and Severity Index
(PASI) ®.

Nonetheless, the degree to which the
biomarkers identified thus far are
indicative of the disease's activity or
(sge)zverity varies greatly in their usefulness
A member of the gelsolin superfamily is
the protein gelsolin. The gelsolin gene,
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Figure 1: ROC Curve for gelsolin for
prediction (A) high DAPSA from low and
medium DAPSA, (B) medium and high
DAPSA from low DAPSA among patients with

PsA

(A)

(B)

which is found on human chromosome 9,
encodes it. It is a multifunctional, highly
conserved actin-binding protein that was
initially discovered in the cytosol of
macrophages and subsequently found in
several other cells. The extracellular
secretory isoform of it, known as plasma
gelsolin, is found in a number of bodily
fluids, including milk, urine, blood, and
cerebrospinal fluid @9,

Gelsolin was found in two isoforms: the
cytoplasmic and plasma isoforms. While
intracellular gelsolin is involved in
apoptosis and also maintains cellular shape
and motility, plasma gelsolin scavenges
circulating actin. Gelsolin is regarded as an
anti-inflammatory modulator. The first
indication of a drop in plasma gelsolin
levels was seen in traumatised tissues.
Subsequently, its decrease has been linked
to malignancies, organ failure, sepsis, and
chronic inflammatory conditions ™.

So, the current study aimed to investigate
the potential role of gelsolin in PSA and to
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determine the association between gelsolin
and the disease activity.

The current study was case control study
conducted on 30 patients with PsA
recruited from clinics of Banha University
Hospitals, Rheumatology and
Rehabilitation department, and 30 healthy
matched controls.

Regarding the demographics of the current
study, there was no significant difference
in gender or age between the PsSA group
and the control group with mean age of
psoriatic cases was 41.33 years old.

Which agreed with Menis et al. @@, who
examined total of 132 patients diagnosed
with PsA according to CASPER criteria
and found that they were included 66 men
and 66 women. The average age of their
population was 54.9 years (54.3 years in
men and 55.3 years in women).

The current study revealed that PsA
disease duration was 8.40 years ranged
from 2 to 20 years. in addition, PsA
patients had median of 6 tender joints
(NTJ) and 2 swollen joints (NSJ).

In agreement with Gialouri et al. *®, who
had examined 281 PsA patients, showed
that patients with earlier-onset PsA had
median disease duration in months was 54
months ranged from 18-142 months, in
addition they had 5 TJ, ranged from 3.0—
7.0 and 1 SJ ranged from 2.0-4.0.

The present study found that PSA cases
had a median pain score of 6 and a median
disease activity score of 6 in the last week.
The average disease activity, measured by
the DAPSA score, was 33.21. The
majority of patients (56.7%) have a high
disease activity level, while 23.3% have
medium disease activity and 20.0% have
low disease activity.

While Becciolini et al. ** had found that
the median DAPSA score at baseline in
PsA cases was 24.4. In addition, Esawy et
al. ™ found that PsA patients were
grouped according to their PASI scores
into mild and moderate to severe
categories, it turned out that nearly 76% of
patients had mild psoriasis, and 24% of
them had moderate to severe psoriasis.
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Regarding the gelsolin level in the current
study; in the PsA group, it was
significantly lower than in the control
group. The average gelsolin level in the
PsA group was 54.88 mg/L, while in the
control group it was 118.0 mg/L.
In same line with Esawy et al. ®®, who
found that, compared to controls (184.9 £
18.5), PsA patients had a substantially
reduced plasma level of gelsolin (148.2 +
19.2). According to this study, PsSA
patients' plasma gelsolin levels were lower
than those of psoriasis and healthy
controls.
This was in accordance with the study of
Osborn et al. @1 which found that, in
comparison to healthy  controls,
rheumatoid arthritis patients had lower
levels of gelsolin. This is consistent with a
prior study on inflammatory joint illnesses
(such as SLE and RA), which claims that
decreased plasma gelsolin levels play a
1
part .
Another study performed on ankylosing
spondylitis patients demonstrates that
1g)lsolin levels decreased in those patients
The distribution of plasma gelsolin in
inflammatory areas, where it bonded to
macromolecules in the inflamed joint and
was consumed, may help to explain the
decrease in gelsolin levels. Also, this is in
keeping with Chong et al. @ who
demonstrated that in comparison to normal
skin, the level of Flightless I, another
member of the gelsolin superfamily, was
higher in psoriatic skin lesions. Thus, the
current findings are consistent with earlier
research showing that a decrease in plasma
gelsolin levels in both acute injury and
chronic illnesses * 2.
Many disorders may cause the biomarker
to be compromised. Therefore, the clinical
symptoms must be considered in relation
to the marker results. It is challenging to
identify  subclinical PsA using the
conventional methods. This leads to a
postponed diagnosis of PsA 2,
In agreement with all previous results, Lee
et al. ® who examined serum gelsoline



level in psoriasis vulgaris patients,
revealed that serum gelsolin level was
significantly lower in the psoriasis group
(49.03 + 27.66 ng/mL) than in the control
group (84.21 £ 40.78 ng/mL). In those
with psoriasis, baseline gelsolin level was
significantly lower than that at 16 weeks’
post-treatment (57.28 = 33.27 ng/mL) and
52  weeks’ post-treatment. But the
disagreement in same report by Lee et al.
(2324) \vas that there were no significant
differences in gelsolin level according to
the presence or absence of PsA or nail
changes.

Other researchers found that the gelsolin
level was significantly lower in RA when
compared to healthy subjects ©* 2%, While
a study found that, in RA patients, there
was no significant reduction in gelsolin
compared to healthy controls. While in
patients with  OA, the gelsolin
concentration in the synovial fluid was
significantly reduced ",

Furthermore, the serum gelsolin level in
patients with ulcerative colitis was found
to be significantly lower than that in
healthy subjects ®®. Moreover, the serum
gelsolin levels were found to be decreased
in atopic dermatitis @, primary Sjogren’s
syndrome ©, acute liver failure and
myonecrosis Y.

While the current study revealed a
significant difference in gelsolin levels
among different grades of DAPSA, that
gelsolin  levels showed significantly
descending  level  associated  with
ascending severity grades.

Which in disagreement with, Esawy et al.
@5 who revealed that PsA patients were
classified according to the psoriasis
severity, the plasma gelsolin levels showed
no significant difference between mild and
moderate to severe patients.

On other side, Gelsolin levels in the
current study showed significant negative
correlations with CRP, ESR, disease
duration, NTJ, NSJ, pain, disease activity
and DAPSA score.

In agreement with Esawy et al. ®®, who
found that Gelsolin was significantly
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inversely correlated with both the duration
and severity of PsA. In a similar vein,
there was a noteworthy inverse
relationship between plasma gelsolin and
inflammatory markers (CRP and ESR).
There was shown to be a substantial
inverse relationship between PsA activity
and plasma gelsolin. The DAPSA and
CPDAS scores served as the activity's
definition.

Gama et al. ®? also, declared that gelsolin
and CRP showed a negative connection in
chronic hemodialysis patients.

The current study demonstrated that
gelsoline level had excellent
discriminative ability. The cutoff value of
65.8 mg/L provided a sensitivity of
83.33%, specificity of 96.67%, positive
predictive value (PPV) of 96.16%,
negative predictive value (NPV) of
85.29%, and overall accuracy of 90.0% in
differentiated between cases with PsA and
controls.

ROC curve analysis in Esawy et al.
study, showed that plasma gelsolin had a
strong predictive value for detecting PSA
and a significant predictive value for
separating PsA from psoriasis. Gelsolin
demonstrated 92.1% sensitivity, 95%
specificity, 97.2% PPV, and 86.4% NPV
at a threshold of 1725 mg/L in the
detection of PsA. However, when it came
to separating psoriasis from PsA, it
showed 92.1% sensitivity, 80% specificity,
89.7% PPV, and 84.2% NPV.

The current study found that gelsolin had
good predictive accuracy in predicting
high  DAPSA from low and medium
DAPSA among patients with PsA. While
it had excellent predictive ability in
predicting medium and high DAPSA from
low DAPSA among patients with PsA.
The current study revealed that the lower
levels of gelsolin were considered as a
significant predictor of PsA susceptibility.
In addition, high CRP, ESR, duration,
NTJ, NSJ, pain, activity and lower gelsolin
were associated with higher DAPSA.

(15)



Benha medical journal, vol. 42, issue 7, 2025

In agreement with Esawy et al. *® study,

who showed a significant predictive value
of low plasma gelsolin in PSA detection.
While Mulder et al. ®® in a systematic
review, indicated that a greater level of
CRP, which matched ours, was a marker
with a strong level of evidence for a
favorable correlation with the existence of
PsA in Pso.

Conclusions:

PsA patients have a reduction in the levels
of plasma gelsolin. This suggests that
gelsolin may be implicated in the chronic
joints inflammation process of PsA.
Plasma gelsolin seems to be a useful
predictive biomarker for diagnosing PsA
and monitoring the disease activity.
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