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Abstract

Objective: Interleukin-32 (IL-32) is a key mediator in various
pathological processes, such as the activation of vascular smooth
muscle cells, the progression of atherosclerosis, and the inflammation
of endothelial cells. The objective of this study was to ascertain whether
Behcet's disease (BD) patients who exhibit vascular involvement have
an elevation in serum levels of IL-32. Furthermore, the study aimed to
explore the correlation between disease activity and IL-32 levels and in
these individuals.

Methods: This cross-sectional study involved 42 patients diagnosed
with BD and 38 healthy control participants, all matched for age and
sex. The patients were further categorized into two groups according
to whether they had vascular involvement. Comprehensive data were
collected, including demographic information, disease activity, disease
duration, and ongoing medical treatments. Serum levels of IL-32, IL-6,
IL-17, and tumor necrosis factor (TNF)-alpha were quantified using the
Enzyme-Linked ImmunoSorbent Assay method. To evaluate disease
activity, two tools were utilized: the Behcet's Disease Current Activity
form (BDCAF) and the Behcet's Syndrome Activity scale (BSAS).

Results: When comparing clinical features, no significant differences
were observed between BD patients who had vascular involvement
and those who did not have such involvement. However, vascular
involvement significantly influenced the serum levels of IL-32 and TNF-
alpha. Patients with BD and vascular involvement exhibited notably
higher serum levels of IL-32 and TNF-alpha than healthy controls
(p=0.003 and p=0.001, respectively). Furthermore, serum levels of IL-
32 were significantly elevated in BD patients with vascular involvement
compared to those without (p=0.008). Despite these findings, no
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Amac: Interlokin-32'nin  (IL-32) vaskller duz kas hucresi
aktivasyonunda, aterosklerozda ve endotelyal enflamasyonda roll
vardir. Bu calismada damar tutulumu olan Behcet hastaliginda (BH)
serum IL-32 dlzeylerinin artip artmadigini, ayrica IL-32 duzeyleri ile
hastalik aktivitesi arasindaki iliskiyi inceledik.

Yontem: Bu kesitsel calismada 42 BD hastasi ve 38 saglikli birey yas
ve cinsiyete gore eslestirildi. Behcet hastalarini damar tutulumu olup
olmamasina gore iki gruba ayirdik. Hastalarin demografik verileri,
hastalik sureleri, hastalik aktiviteleri ve tedavileri kaydedildi. Calisilan
orneklerde tUmor nekroz faktort (TNF)-alfa, IL-6, IL-17 ve IL-32'nin
serum konsantrasyonlarini belirlemek icin Enzime Bagl immunosorbent
testi teknigi kullanildi. Behcet Sendromu Aktivite 6lcedi (BSAS) ve
Behcet Hastaligi Guncel Aktivite formu (BDCAF) kullanilarak hastalik
aktivitesinin degerlendirilmesi yapildi.

Bulgular: Damar tutulumu olan ve olmayan BH'nin klinik ozellikleri
karsilastirildiginda anlamli bir fark saptanmadi. Vaskuler tutulumun
varligi, TNF-alfa ve IL-32'nin serum seviyelerini etkiledi. Damar
tutulumu olan BH'de serum IL-32 ve TNF-alfa duzeyleri saglikli
kontrollere goére anlamli derecede yuksekti (sirasiyla p=0,003;
p=0,001). Damar tutulumu olan Behcet hastalarinda, damar tutulumu
olmayan BH'ye gore serum IL-32 duzeyleri istatistiksel olarak farkliydi
(sirasiyla p=0,008). Serum IL-32 seviyeleri, donusturtlmts BDCAF ve
BSAS aktivite dlcekleri ile hicbir iliski gostermedi.

Sonuc: Calisma sonuclarimiz Behcet hastalarinda serum IL-
32 duzeylerinin yukseldigini ve bunun vaskdler tutulumla iliskili
olabilecegini gosterdi.

Anahtar Kelimeler: Behcet hastaligi, damar tutulumu, interlokin-32
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association was identified between disease activity and serum levels of
IL-32, as measured by the BDCAF and BSAS scales.

Conclusion: The results of this study suggest that BD patients have
elevated levels of serum IL-32 and such increase may be linked to the
presence of vascular involvement. This highlights a potential role for
IL-32 in the functional changes associated with vascular complications
in BD.

Keywords: Behcet's disease, vascular involvement, interleukin-32

Introduction

Behget’s disease (BD) is characterized by a range of
systemic manifestations, including persistent oral aphthous
ulcers, lesions affecting the gastrointestinal system, arthritis,
and complications affecting the vascular and nervous
systems. Among these, vascular involvement is a significant
characteristic of BD, with epidemiological and clinical
studies estimating its incidence to range from 6.3% to
15.3% . Vascular involvement in BD is typically marked by
neutrophil-predominant vasculitis, which affects all layers of
the blood vessels and the vasa vasorum. In the later stages,
this condition is characterized by fibrous thickening and
nonspecific inflammatory infiltration.”! Additionally, BD-
associated vasculitis is closely linked to hypercoagulability,
driven by excessive thrombin generation, reduced fibrinolytic
activity, platelet-neutrophil aggregation, and heightened
platelet activity.® These pathological processes collectively
lead to a greater risk of thrombotic events.

Interleukin-32 (IL-32) is a cytokine involved in multiple
immune processes first recognized as being secreted by
natural killer (NK) cells upon IL-2 activation.! IL-32
is involved in regulating a range of biological activities,
including cell death and cytokine production.® This
cytokine is synthesized by different types of cells, including
T-cells, monocytes, and NK cells. It is critical in promoting
inflammation by triggering the secretion of several pro-
inflammatory cytokines and chemokines, contributing to
immune and inflammatory responses.”! 1L-32 is a key factor
in driving the pro-inflammatory signaling in endothelial
cells upon different stimuli, encompassing IL-1f, thrombin,
lipopolysaccharides, and platelets. Under these inflammatory
conditions, IL-32 levels increase significantly. According
to experimental studies, silencing serum IL-32 leads to
decreased synthesis of pro-inflammatory cytokines such as
IL-1a, IL-6, IL-8, and intercellular adhesion molecule-1
(ICAM-1), while simultaneously enhancing the expression
of thrombomodulin/CD141, an anti-inflammatory marker.
1 Additionally, IL-32 has been associated with the
development of various vascular conditions. It mediates
giant cell arteritis, interacts with integrins, and is a key
driver of atherosclerosis progression.'>!¥) Studies have
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further revealed that IL-32 contributes to atherosclerosis
by promoting angiogenesis in endothelial cells and altering
lipid profiles, thereby exacerbating disease progression.!"

The existing literature highlights the role of cytokines
in vascular endothelial injury and thrombosis formation
in vasculo-BD. Inflammatory cytokines like IL-18, IL-2,
IL-12, IL-6, interferon-gamma, and tumor necrosis factor
(INF)-alpha, primarily released by T helper cells, have
been identified as key contributors to pathological changes
in vasculo-BD. These changes include endothelial damage,
systemic perivasculitis, neutrophil infiltration, and fibrinoid
necrosis.!"

However, the relationship between IL.-32 and vasculo-
BD has been explored in only one published study to date.l'”
Building on this limited knowledge, the current study aims
to examine serum levels of IL-32 in BD patients exhibiting
vascular involvement. Additionally, this study seeks to
establish a potential cut-off value for IL-32 that could assist
in diagnosing vascular involvement in these patients.

Materials and Methods

Patients and Controls

This study had a cross-sectional design and was carried
out in the Department of Rheumatology of a university
hospital between January 2021 and March 2022. Sample
size calculations were based on findings from Choi et al.l'7l.
According to their results, to achieve a statistical power of
95% and a type L error rate of 5%, atleast six participants were
required in each group. These calculations were based on
the expected mean IL-32 levels of 1111.24 ng/mL (standard
deviation = 149.59) in one group and 631.1 ng/mL (standard
deviation = 120.23) in the other. For the study, 44 patients
diagnosed with BD and 38 healthy controls, all matched for
sex and age, were enrolled. The participants were recruited
from the rheumatology outpatient clinics at the university
hospital. Healthy controls were selected from blood donors
registered in the hospital’s blood bank, as well as university
staff and their family members. All patients were diagnosed
with BD referring to the most recent International Criteria
for BD.!'l Following a thorough medical history assessment,



BD patients underwent a physical examination. Vasculo-BD
was diagnosed in BD patients when lesions were identified
in the large or small veins, aorta, or small arteries through
both clinical evaluation and radiological imaging. The
patients were further categorized into two groups according
to whether they had involvement of vascular structures. The
patterns of vascular involvement in vasculo-BD patients have
been well-established in the literature.'”? All participants
underwent a series of laboratory tests, including assessments
of liver function, fasting plasma glucose, sedimentation
rate, renal function, C-reactive protein, and complete blood
count, all of which were within the normal range. The study
excluded individuals with a history of antiphospholipid
syndrome, high blood pressure, systemic vasculitis, blood
clotting disorders, or hematological diseases.

The approval for the study was received from the local
ethics committee (approval number: E-60116787-020-
290434, date: 25.01.2022 - Pamukkale University Non-
Interventional Clinical Research Ethics Committee). Prior
to participation, all participants were informed about the
study and provided written informed consent. The study
adhered to the ethical guidelines set forth in the Declaration
of Helsinki, ensuring the protection and rights of all BD
patients participating.

Disease activity in the study was evaluated using two
assessment tools: the Behcet’s Syndrome Activity scale
(BSAS) and the Behget’s Disease Current Activity form
(BDCAF).2%211 'The BDCAF scale measures various clinical
features, including oral aphthae, genital ulcers, erythema
nodosum, skin pustules, diarrhea, ocular involvement, and
major vessel involvement. Scores on this scale span from 0
to 12, with higher values reflecting greater disease activity.
BSAS, consisting of 10 questions, quantifies the level of
discomfort caused by symptoms such as mouth ulcers, genital
ulcers, cutaneous lesions, and gastrointestinal, vascular,
and eye involvement over the past month. Additionally, it
reflects overall disease activity and the presence of current
skin lesions.

Determination of Serum Cytokine Concentrations

Blood samples (3-5 milliliters) were collected from
both healthy controls and patients and placed in clot
activator tubes for serum separation. The samples were
incubated at room temperature for 30 minutes, followed
by centrifugation at 4000 rpm for 10 minutes to separate
the serum. The serum samples were then stored at -80 °C
for further analyses. Serum levels of TNF-alpha (Cat. no:
E-EL-H0109), IL-6 (Cat. no: E-EL-H0102), IL-17 (Cat.
no: E-EL-H0105), and IL.-32 (Cat. no: E-EL-H0216) were
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determined using the Enzyme-Linked ImmunoSorbent
Assay (ELISA) technique (Elabscience, USA). For cytokine
quantification, the wells of the ELISA plate were prepared
by adding 100 pL of standard working solution, diluted at
various concentrations specified in the kit, to the first two
columns of the plate. Each antibody was added in duplicate
at the same concentration in both wells. After an incubation
period of 90 minutes at 37 °C, 100 pL of every sample was
added to the remaining wells. Following this, a biotin-labeled
detection antibody solution was added to each well (100 pL
per well), and the plate was left at 37 °C for 30 minutes.
Following the incubation, the solution was aspirated, and
the plate was washed three times with wash buffer. Next,
100 pL of working solution of horseradish peroxidase
enzyme conjugate was added to each well, and the plate
was incubated for an additional 30 minutes at 37 °C. The
solution was aspirated again, and the plate was washed five
times. Subsequently, nine microliters of substrate reagent
were added to each well, and the plate was left 37 °C for
20 minutes in a dark environment. Fifty microliters of stop
solution were added to each well to terminate the reaction,
and the optical density of the wells was measured at 450 nm
using a microplate reader. All experiments were performed
in duplicate to ensure accuracy.

Statistical Analysis

Data analysis was completed with the aid of SPSS
software, version 22.0, for Windows (SPSS Inc., Chicago,
IL, USA). Descriptive statistics were employed to depict the
demographic profile of the participants. The Kolmogorov-
Smirnov test was employed to assess the normality of
data. Non-parametric tests were applied for non-normally
distributed variables. Spearman’s rank correlation was
performed to evaluate the relationships between non-
parametric variables. Categorical variables were analyzed
at baseline using the chi-square test. For intergroup
comparisons, Kruskal-Wallis variance analysis was used,
followed by post hoc Bonferroni correction with the Mann-
Whitney U test for pairwise comparisons. In post hoc
analyses, a p-value of <0.0167 was considered statistically
significant, while for all other analyses, a p-value of <0.05
was set as the threshold for statistical significance.

Results

Two patients were excluded due to meeting the exclusion
criteria. One of the excluded patients had a hematologic
disorder, and the other had thrombophilia. The remaining
42 patients were then divided into two groups: group 1
consisted of 21 BD patients with vascular involvement,
and group 2 included 21 BD patients without vascular



involvement.

Among the patients with vascular involvement, the
following conditions were observed: nine (43%) had deep
vein thrombosis, four (20%) had pulmonary embolism,
three (15%) had thrombus formation in the jugular vein,
three (15%) had thrombosis of the intracranial venous
sinuses, two (10%) had occluded retinal vein, two (8%) had
thrombophlebitis, one (5%) had portal vein thrombosis
(Table 1).

The mean age of group 1 (patients with vascular
involvement) was 36.8+5.0 years, with 8 females, while the
mean age of group 2 (patients without vascular involvement)
was 39.129.0 years, with 12 females. The mean disease
duration was 4.7+8.7 years in group 1 and 4.7+5.8 years in
group 2. The two groups showed no significant differences
in demographic or clinical characteristics (Table 1).

Significant differences were observed in the serum
levels of IL.-32, TNF-alpha, and IL-6 between the three
groups (p=0.012, p=0.021, p=0.037, respectively) (Figure
1, Table 2). BD patents exhibiting vascular complications
had significantly lower serum IL-32 and TNF-alpha levels
than healthy participants (p=0.003, p=0.001, respectively).
Additionally, serum IL-32 levels were significantly higher in
the patients with vascular manifestations compared to those

a IL-17 a b

TNF a
30+ pg/ml 30+ pg/ml
20+ 20+
10 10
0= o= e [ —
s @ © - = 8
3 3 £ g 8 E
o o o
w w o - w 34
P 8 ° = 2
= 5
= —
§5% Confidence intervals (Banferroni) §5% Confidence Intervals (Bonferroni]
o (ke ey 88
NotRscun - contols " noaScu - contol-—+-
wisculer contrl{ . wascul - conrol | .
ISCUMY e VST nOrerRSCUN | -
) 1 1 L ] 'Il ] ] " Il|
Difrence babwest roup Means Diffrnce batwesn roup teans
478 p=0.021

Figure 1. Serum levels of IL-32 in the study groups
IL: Interleukin, TNF: Tumor necrosis factor
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without vascular complications (p=0.008) (Table 1).

However, the presence of vascular involvement did not
significantly influence the levels of IL-17 (p>0.05) (Table
2, Figure 1). Furthermore, serum levels of IL-32 did not
correlate with overall disease activity (T'able 3).

Discussion

The findings of this study revealed significantly elevated
serum concentrations of I1.-32 in patients with vasculo-BD
compared to BD patients without vascular complications
and healthy controls. This suggests that IL-32 might be
implicated in the vascular manifestations of this disease.
However, it is noteworthy that the elevated IL-32 levels did
not correlate with disease activity, indicating that IL-32 may
be more closely associated with vascular involvement rather
than overall disease severity. To the best of our knowledge,
this study is one of the first to explore the relationship
between serum IL-32 levels and vascular involvement in
BD patients. While previous research has linked various
cytokines with vascular damage and thrombosis in BD, the
function of IL-32 in this context has not been thoroughly
studied.

Few studies exploring the connection between IL-32 and
vascular pathologies exist in the literature.
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Table 1. Demographic variables of participants and comparison of clinical characteristics of the groups of BD patients and medications

Mean =+ SD or n (%) Group 1 (n=21) Group 2 (n=21) Group 3 (n=38) p-value
BD with vascular BD without vascular healthy controls
involvement involvement
Gender
-Male 13 (62) 9(43) 17 (45) 0.369
-Female 8 (38) 12 (57) 21 (55)
Age (year) 36.8+5 39.1+9 37.8+6.5 0.518
Disease duration (year) 8.7+4.7 4.7+5.8 - 0.827
Laboratory findings
-CRP 0.33+0.48 0.66+0.79 0.109
-Sedimentation 20+8.4 24+8.2 - 0.120
-HLA-51 positivity 14 (66) 16 (76) - 0.5
Medical treatment
-Steroid 4(19) 5 (24) 0.799
-Colchicine 10 (48) 12 (59)
-Azathioprine 3(14) 4(19)
-Cyclosporine 5(24) 2(9.5)
-Methotrexate 1(5) 4 (19)
-Interferon 1(5) 1(5)
-Biologic agents 8 (38) 6(28.5)
-Anticoagulant 10 (50) -
Clinical lesions
-Oral lesions 18 (86) 15(71) - 0.970
-Ocular 4 (20) 6 (30) -
-Articular 2 (10) 2 (10) -
-Pulmonary 1(5) 2 (10) -
-Neurological 1(5) 1(5)
Disease activity
-BDCAF 0.4+0.9 0.19+0.5 - 0.224
-BSAS 1.9+1 1.9+0.7 - 0.99

-Kruskal-Wallis and Mann-Whitney U tests were used.

*: p<0.05 statistically significant, **: p<0.0167 statistically significant in the post hoc Bonferroni correction analyses, BD: Behcet's disease, BDCAF: Behcet's Disease Current
Activity form, BSAS: Behcet’s Syndrome Activity scale, CRP: C-reactive protein: HLA: Human leukocyte antigen, SD: Standard deviation

Table 2. Comparison of serum levels of cytokines

Mean + SD Group 1 (n=21) Group 2 (n=21) Group 3 (n=38) p-value Mann-Whitney U test with
BD with vascular BD without vascular healthy controls Bonferroni correction
involvement involvement

Group 3<Group 2, p=0.012**
TNF-alpha, pg/mL 16.0+5.2 15.3+7.6 11.7+2.3 0.021* Group 2=Group 1, p=0.402
Group 3<Group 1, p=0.001**

Group 3=Group 2, p=0.384
-IL-6, pg/mL 8.6+1.5 2.1+3.3 1.4+1.1 0.037* Group 2=Group 1, p=0.084
Group 3<Group 1, p=0.008

Group 1=Group 2, p=0.210
-1L-17, pg/mL 39.2+9.0 21.6+1.8 20.8+2.1 0.478 Group 2=Group 3, p=0.693
Group 1=Group 3, p=0.380

Group 1>Group 2, p=0.008**
-1L-32, pg/mL 99.1+2.7 91.4+2.0 1.2+6.2 0.012* Group 2>Group 3, p=0.0160
Group 1>Group 3, p=0.003**

-Kruskal-Wallis and Mann-Whitney U tests were used.

*: p<0.05 statistically significant, **: p<0.0167 statistically significant in the post hoc Bonferroni correction analyses, BD: Behcet's disease, IL: Interleukin, SD: Standard
deviation, TNF: Tumor necrosis factor
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Table 3. Correlation of serum IL-32 levels with disease activity scales
and other cytokines in BD patients with vascular involvements

IL-32

r p
TNF-alpha -0.694 0.103
IL-6 -0.112 0.481
IL-17 -0.150 0.345
BSAS 0.120 0.243
BDCF 0.075 0.637

*p<0.05, statistically significant, BD: Behcet’s disease, BDCF: Behcet's Disease
Current Activity form, BSAS: Behcet’s Syndrome Activity scale, IL: Interleukin,
TNF: Tumor necrosis factor

Sonetal.? demonstrated thatIL.-32 inhibited endothelial
inflammation, atherosclerosis, and the expansion of vascular
smooth muscle cells, suggesting its potential protective
role in vascular health. Similarly, Kobayashi et al.?* found
that IL-32 is critical in leukocyte adhesion and endothelial
inflammation. It achieves this through the enhancement of
ICAM-1, vascular cell adhesion molecule, and E-selectin
expression on endothelial cells, all of which are important
markers of inflammation and vascular injury. These findings
support the hypothesis that IL-32 might be involved in the
development of vascular diseases, including vasculo-BD. The
increase in inflammation and leukocyte recruitment is driven
by IL-32-mediated upregulation of ICAM-1 on endothelial
cells, highlighting its significance in the pathogenesis of
vascular diseases such as abdominal aortic aneurysms.?"
Additionally, IL-32 has been demonstrated to regulate the
functions of endothelial cells in various circulatory systems,
including the aortic, pulmonary, and coronary circulations.
"This regulation occurs through the modulation of IL-1f and
other pro-inflammatory cytokines, particularly influencing
the expression of ICAM.!!

In the current study, the significantly elevated serum
concentration of IL-32 in BD patients with vascular
involvement, compared to those without, may suggest that
IL-32 plays a relatively peripheral role in the development
of vascular pathologies in BD. However, to validate
this observation and better understand the underlying
mechanisms, further studies are necessary.

Despite numerous efforts over several decades, no
cytokine or biomarker has demonstrated sufficient sensitivity
and specificity to reliably predict vascular involvement
in patients with BD. However, certain markers have
shown promise. Ibrahim et al.”! suggested that monocyte
chemoattractant protein-1 and vascular endothelial growth
factor (VEGF) could be valuable biomarkers for thrombosis
prediction in patients presenting with BD. The same study
highlighted that VEGF contributes to endothelial and tissue
damage by increasing the release of free radicals through
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nitric oxide production, a condition that has been linked to
thrombosis in BD.

In addition, other studies have identified alterations in
specific biomarkers associated with vascular involvement
in BD. For instance, one study reported that serum
angiopoietin-1 concentrations were significantly lower
in patients with BD exhibiting vascular manifestations
compared to those without vascular complications,
suggesting its potential role in vascular pathology.?¢! These
findings reinforce the need for continued exploration
of biomarkers to better predict and understand vascular
involvement in BD. It is well established that angiopoietin-1
indirectly influences angiogenesis through the regulation of
VEGF.?7 Several cytokines like TNF-alpha, 1L-32, IL-6,
and IL-1 are involved in the regulation of VEGEF.[##I This
study showed significantly different IL-32 levels between
BD patients with and without vascular complications. This
finding suggests that IL-32 could serve as a promising
biomarker for diagnosing or predicting vascular involvement
in BD, offering potential clinical value.

While these results are promising and may help guide
clinicians in practice, our understanding of the exact
mechanisms linking I1.-32 to vascular involvement remains
incomplete. Further research is needed to clarify the
potential of IL-32 and its interactions with other cytokines
and pathways involved in vascular pathology.

The link between I1.-32 and various medical treatments,
inflammatory cytokines, and disease activity has been explored
in several studies. For instance, it has been demonstrated that
IL-32 released from pulmonary cells infected with influenza
A can be inhibited by aspirin or selective COX-2 inhibitors.
29 In contrast, Kwon et al.B% found that corticosteroid
inhalers did not affect 1L-32 concentrations in asthma
patients. Bengts et al.?* also reported that statins did have
an effect on IL.-32 concentrations.

While studies examining the relationship between
TNF-alpha inhibitors and serum IL-32 levels are limited,
some important findings have been reported. Specifically, a
critical relationship exists between TNF-alpha, a cytokine
central to the onset and progression of rheumatoid arthritis
(RA), and IL-32 release.?!! Hong et al.?? reported that the
suppression of serum IL.-32 led to decreased TNF-alpha
levels in human macrophages, providing further evidence of
the interaction between these two cytokines. These findings
highlight the complex interplay between IL-32 and various
inflammatory mediators, suggesting potential therapeutic
implications for modulating IL-32 in inflammatory diseases.
Fadaei et al.?¥ reported a direct relationship between IL-
32, TNF-alpha, and IL-6 in patients with Diabetes Mellitus.
Similarly, another study showed that IL-32 enhances IL-



17 expression in CD4* T-cells.’¥ Interestingly, the same
publication indicated that these cytokines serve as predictors
of coronary artery disease.*”! Based on these findings, one
could hypothesize that IL-32 may play a significant role in
the pathogenesis of cardiovascular diseases in individuals
suffering from persistent inflammatory disorders.

However, studies specifically examining the connection
between disease activity and IL-32 levels in BD patients are
limited. Ha et al.'! found only a weak relationship between
BDCAF and IL-32 levels. This suggests that while IL-32
may be involved in the inflammatory processes of BD, its
direct role in disease activity remains uncertain and warrants
further investigation. Moreover, a relationship between
disease activity and IL-32 has been observed in two published
studies on RA and neuromyelitis optica.t®”! However, the
results of our study did not show any correlation between
IL-32 levels and disease activity scales in BD patients. The
lack of correlation in our study may be attributed to several
factors, such as the small number of participants, the potential
influence of medications on serum cytokine levels, and the
cross-sectional design of the study. To better understand the
potential impact of disease activity and medication on IL-32
levels, Future studies with expanded sample sizes are needed
to corroborate these results.

There are various scales available in the literature to
assess BD activation, such as BDCAF and BSAS.B¥ Our study
revealed no correlation between serum IL-32 concentrations
and BSAS or BDCAF. This lack of correlation may be
attributed to the fact that these scales evaluate a broad range
of organ involvement, rather than specifically focusing on
vascular involvement. Buzatu et al.’? highlighted that the
Birmingham Vasculitis Activity score, which is specifically
designed to evaluate vascular involvement in BD, is more
sensitive than BDCAF. Therefore, the absence of a vascular-
specific scale in our study could be considered a limitation,
and future studies should consider using a more targeted
vascular activity scale to assess the link between IL-32 and
vascular involvement in BD.

Study Limitations

Our study has three potential limitations. First, we
did not exclude common conditions such as smoking
and hyperlipidemia, which could also influence IL-32
levels. Second, the study’s cross-sectional nature limited
our capacity to determine causal relationships. While it
demonstrated a relationship between vascular involvement
and serum concentrations of IL.-32, it could not determine if
elevated IL-32 levels directly cause vascular involvement in
BD patients. Third, we were unable to assess a specific cut-
off value for IL-32 to diagnose vascular involvement due to
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the absence of an appropriate diseased control group. These
limitations highlight the need for further studies with more
comprehensive designs to better understand the role of IL-
32 in BD and its potential as a diagnostic biomarker.

Conclusion

In conclusion, the present study indicated that serum
IL-32 levels were higher in BD patients with vascular
involvement. Based on these findings, IL-32 might have
a subtle role in the immunopathogenesis of vascular
involvement in BD. However, IL-32 was not found to be
associated with disease activity. Further studies are needed to
confirm these results and better understand the underlying
mechanisms of IL-32 in BD, particularly in relation to
vascular involvement.
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