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Clinical significance of serum interleukin-32 levels in
vasculo-Behcet’s disease: A cross-sectional study

Vaskiilo-Behcet hastalarinda interl6kin-32 diizeylerinin klinik 6nemi: Kesitsel bir calisma

® Serdar Kaymaz', ® Murat Yigit', ® Aydin Demiray?, ® Ugur Karasu', ® Veli Cobankara’, ® Secil Tan3,
® Yavuz Dodurga*

TPamukkale University Faculty of Medicine, Department of Internal Medicine, Division of Rheumatology, Denizli, Ttrkiye
2Pamukkale University Faculty of Medicine, Department of Genetics, Denizlj, Ttrkiye

3Pamukkale University Institute of Medical Sciences, Department of Cancer Molecular Biology, Denizli, Ttrkiye
4Pamukkale University Faculty of Medicine, Department of Medical Biology, Denizli, Ttrkiye

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

0Oz

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
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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

n Kaymaz et al. IL-32 and vasculo-Behcet's relationship

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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Evaluation of Candida albicans prevalence in mouth
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patients with Sjégren’s syndrome

Sjogren sendromu hastalarinda g6z ile burunda Stafilococcus aureus ve agizda Candida albicans
sikliginin arastiriimasi
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Abstract 0z

Objective: Sjogren’s syndrome (SS) is a chronic, progressive and Amac: Sjogren sendromu (SS) agiz ve g6z kuruluguna sebep olan,
autoimmune disease characterized by the lymphocytic infiltration of ozellikle ekzokrin bezlerin lenfositik infiltrasyonu ile karakterize
the exocrine glands leading to dry eyes and dry mouth. The present kronik, ilerleyici, otoimmin bir hastaliktir. SS'de ortaya cikan agiz
study investigates the prevalence of Staphylococcus aureus (S. aureus) ve goz kuruluguna bagl olarak flora etkilenmekte ve bakterilerin
in the ophthalmic and nasal mucosa and Candlida albicans (C. albicans) kolonizasyonu artmaktadir. Calismamizda primer SS hastalarinin goéz
in the oral mucosa of patients with primary SS. Previous studies in ve burun kulttrlerinde Staphylococcus aureus (S. aureus) ve agiz
the literature have included only a limited number of cases, while kulturlerinde Candida albicans (C. albicans) sikhginin saghkli gontlltlere
the present study includes 100 patients with primary SS patients, gore fazla oldugunun gosterilmesi amaclanmistir.

contributing to the achievement of more reliable results. This study Yéntem: Calismaya Subat 2016-Haziran 2016 tarihleri arasinda
.aimed. to shoyv that the frequency of S. aureus and C. albicans is high Kayseri Egitim ve Arastrma Hastanesi, Romatoloji Poliklinigine
in patients with SS. basvuran Amerika-Avrupa Konsensus Grubu kriterlerine gére primer
Methods: This study included patients diagnosed with primary SS SS tanisi almis hastalar dahil edilmistir. Kontrol grubu olarak ise Kayseri
based on the American-European Consensus Group criteria among Egitim ve Arastirma Hastanesi, Ic Hastaliklari Poliklinigi'ne basvuran
those who presented to the outpatient Kayseri Training and Research saglikli gonalliler alinmistir. Ornekler burundan (her iki burun deliginin
Hospital, Clinic of Rheumatology between February 2016 and June medyal burun mukozasi), agizdan (molara yakin yanak mukozasi) ve
2016. Healthy volunteers without chronic diseases and without regular konjonktival kese (dort pamuklu cubuk donusu ile) alinmistir.

drug use among those who presented to the outpatient Kayseri Bulgular: Agiz kilturlerinin degerlendiriimesinde; hasta grubunun
Tralnlng land Research Hospital, Clinic of Internal Medicine were %37'sinde (n=37) ve kontrol grubunun %17sinde (n=17) C. albicans
included in the study as a control group. Samples were collected from Uremesi tespit edildi. iki grup arasindaki farkin istatistiksel olarak anlamli
the nose (medial nasal mucosa of both nostrils), the mouth (buccal oldugu gériildi (p=0,001). Burun kdilttirlerinin degerlendirilmesinde
mucosa at the molar tooth level), and the conjunctival sac (with four hasta grubunun %12’sinde (n=12) ve kontol grubunun %1°inde (n=1)
swab rotations). S. aureus (remesi saptanmistir. Iki grup arasindaki farkin istatistiksel
Results: C. albicans growths were identified in 37% (n=37) and olarak anlamli oldugu gérulda (p=0,002).

17% (n=17) of the patient and control groups, respectively, based Sonuc: Burunda S. aureus ve agizda C. albicans gorilme sikliginin
on oral culture evaluations. The difference between the two groups SS'li hastalarda kontrol grubuna gére artmis oldugu tespit edildi. Elde
was statistically significant (p=0.001). S. aureus growth was identified edilen bu sonuclar SS'de meydana gelen mukozal kurulugun normal
in 12% (n=12) and 1% (n=1) of the patient and control groups, floranin degismesine sebep oldugunu géstermektedir. Ancak normal
respectively, based on nasal CUItW? evaltljatllolns, and the difference floradaki bu degisikligin hastalik olusturup olusturmadigi net olarak
between the two groups was statistically significant (p=0.002). ortaya konamamistrr.
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Conclusion: Infections are among the main causes of morbidity
and mortality in rheumatological diseases. The most common
reason for hospital visits has been reported as infections associated
with rheumatoid arthritis, systemic lupus erythematosus, and other
rheumatological diseases. The involvement of SS in the exocrine
glands leads to dysfunction and decreased secretions, resulting in dry
mouth, dry eyes, and dry skin. As a result of these changes in SS,
the colonization of both normal flora and unassociated pathogenic
bacteria increases, contributing to a higher frequency of infections.
In our study the prevalence of S. aureus in the nasal mucosa and C.
albicans in the oral mucosa of primary SS patients was statistically
significantly higher than in healthy controls.

Keywords: Primary Sjogren’s syndrome, nasal Staphylococcus aureus,
oral Candida albicans

Introduction

Sjogren’s syndrome (SS) is a chronic, progressive, and
autoimmune disease that characterized by the lymphocytic
infiltration of the exocrine glands, leading to dry eyes and
dry mouth.!" The prevalence of SS is nine times greater in
females than in males and occurs especially in the 4* and
5™ decades, although it can be seen in all age groups.”) The
incidence of SS increases with age, being seven times more
common in those aged 70 years or above than in those aged
40 years or above.’! The most prominent involvement in SS
is in the eye and oral mucosa, although nasal, pharyngeal,
vulvar, gastric, sebaceous, sweat glands, and apocrine
gland exocrine gland involvements may also be affected.
Symptoms such as dry skin, dysphagia, and dyspareunia
can be seen secondary to these involvements.” Among the
extra-glandular involvements, the respiratory system may be
affected on a spectrum ranging from dry cough to interstitial
lung disease; musculoskeletal system involvements can
vary from fatigue to myositis; and hematological system
involvements can range from mild anemia to lymphoma.
Additionaly, involvements of the kidneys, vessels, skin, and
nerves can also be seen.[¥ Symptoms depend on the affected
organ and the severity of the involvement.

SS is referred to as primary when seen alone and
secondary when it accompanies other connective tissue
diseases, including systemic lupus erythematosus, systemic
sclerosis, mixed connective tissue disease, inflammatory
disease, autoimmune and most

muscle thyroiditis,

commonly, rheumatoid arthritis."!

Atrophy and decreased secretion occur as a result of
chronic inflammation in the exocrine glands. Protection
from microorganisms diminishes as a result of the reduced
exocrine gland secretions, leading to a predisposition to
infections. A decreased prevalence of Candida, Lactobacillus,
and Streptococcus mutans has been reported in the oral mucosa
of patients with SS in previous studies.”! In another study,
the prevalence of oral candidiasis was reported as 74% and
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23% were reported in patients with SS and healthy controls,
respectively.l’)

The present study investigates the prevalence of
Staphylococcus aureus (S. aureus) in the ophthalmic and nasal
mucosa and Candida albicans (C. albicans) in the oral mucosa
of patients with primary SS. Previous studies in the literature
have included only a limited number of cases, while the
present study includes 100 primary SS patients, contributing
to more reliable results.

The prevalence of S. aureus is affected by factors such as
age, antibiotic use, and hospitalization, although there are
also variations based on the population being studied. The
prevalence of S. aureus in the general population has been
reported as 10-50%, and as high as 50-70% in healthcare
professionals. Although S. aureus has been identified in
the nasal mucosa of 34% of SS patients, there is a lack of
studies reporting its prevalence in conjunctival cultures of
SS patients to date.®!

Materials and Methods

This cross-sectional study was approved by the Ethics
Board of the University of Erciyes University Faculty of
Medicine, and was carried out in compliance with the
rules of the World Medical Association Declaration of
Helsinki (approval number: 2015/581, date: 25.12.2015).
Patients diagnosed with primary SS based on the American-
European Consensus Group (AECG) criteria who presented
the outpatient Kayseri Training and Research Hospital,
Clinic of Rheumatology between February 2016 and June
2016 were included in the study.'” Healthy volunteers
without chronic diseases and without regular drug use who
presented to the outpatient Kayseri Training and Research
Hospital, Clinic of Internal Medicine were included as the
control group.

Obtaining the Cultures

Samples were taken from the patients from the nose
(medial nasal mucosa of both nostrils), the mouth (buccal



mucosa at the molar tooth level), and the conjunctival sac
(with four swab rotations).

The conjunctival and nasal swab samples were harvested
in a chromogenic culture medium, and the growing colonies
were transported to the culture medium in accordance with
a 0.5 McFarland standard with the addition of a cefoxitin
disk. The samples were then identified as methicillin-
resistant  staphylococcus aureus (MRSA) and methicillin-
sensitive staphylococcus aureus (MSSA), depending on the
cefoxitin disk sensitivity after overnight incubation. The
growing staphylococci were thus determined as MRSA or
MSSA and recorded.

The growing C. albicans colonies were recorded after
incubating the samples obtained from the oral mucosa in a
chromogenic culture medium.

Statistical Analysis

IBM SPSS Statistics (Version 23.0. Armonk, NY: IBM
Corp.) was used for the statistical analysis of the obtained
data.The normality of the distribution of the cases was
evaluated using a Shapiro-Wilk test and histograms.
Continuous variables were expressed as mean =+ standard
deviation or as median and 25"-75% percentiles, while
categorical variables were expressed as the number of cases
and percentages (%). Categorical variables were analyzed
using a Pearson chi-square test or Fisher’s exact chi-square
test. A Mann-Whitney U test was used for the comparison
of nonparametric variables, with values expressed as median
and 25"-75" percentiles. The results were accepted as
statistically significant when p<0.05. Age-adjusted p-values
were used due to the difference in the age distribution of the
patient and control groups. A logistic regression analysis was
used for the calculation of the p-value. The age variable was
entered into the model when the effect of the group variable
on the growth was explored, and age-adjusted p-values were
calculated.

Table 1. Results of the cultures

Results

A total of 100 patients [97 female (97%), 3 male (3%)],
diagnosed based on the AECG criteria, and 100 healthy
volunteers [95 female (95%), 5 male (5%)] (p>0.05), were
included in the study. The age range of the patients was 20-
76 years, with a mean age of 50.1+11.9 years, and the age
range of the control group was 18-77 years with a mean age
of 38.1+13.2 years (p<0.001).

C. albicans growths were identified in 37% (n=37) and
17% (n=17) of the patient and control groups, respectively,
based on an oral cultures evaluations. The difference between
the two groups was statistically significant (p=0.001). Age-
adjusted p-values were used due to the difference in the age
distribution of the patient and control groups (p=0.023).
Among the positive cultures in the patient group, 35 were
found to be C. albicans positive and two to be C. albicans
negative; while the positive cultures in the control group
included 11 C. albicans positive and six C. albicans negative
cultures.

S. aureus growth was identified in 12% (n=12) and 1%
(n=1) of the patient and control groups, respectively based
on nasal cultures. The difference between the two groups
was statistically significant (p=0.002). Age-adjusted p-values
were used due to the difference in the age distribution of
the patient and control groups (p=0.008). Only one of the
growing microorganisms was MRSA among the growing
microorganisms in the patient group, and the remaining 11
were MSSA, while one MSSA growth was identified in the
control group.

No growths were detected in the cultures of the samples
taken from the right eye.

Only one MSSA growth was detected in the patient
group in the cultures swabbed from the left eye. No growth
was seen in the control group (Table 1).

No statistically significant associations were found
between C. albicans growths in the mouth and antinuclear
antibody (ANA) positivity, anti-Sjégren’s syndrome A (SSA)

Control group Patient group p Adjusted p*
(n=100) (n=100)
" . . 17% 37%
Positive C. albicans growth in the mouth (n=17) (n=37) 0.001 0.008
0, 0,
Positive S. aureus growth in the nose 1% 12% 0.002 0.023
(n=1) (n=12)
" . . 0% 0%
Positive S. aureus growth in the right eye (n=0) (n=0)
" . 0% 1%
Positive S. aureus growth in the left eye (n=0) (n=1)

*: P-value adjusted for age, S. aureus: Stafilococcus aureus, C. albicans: Candida albicans
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positivity, anti-Sjogren’s syndrome B (SSB) positivity, and
rheumatoid factor (RF) positivity (Table 2).

No statistically significant associations were found
between S. aureus growth in the nose and ANA positivity,
Anti-SSA positivity, Anti-SSB positivity and RF positivity
(Table 3).

Discussion

All mucosal membranes in the human body have
mucosal barriers and defense systems that prevent the

Table 2. Association between Candida growths and features of patients

With Candida Without Candida p
growth growth
Smoker 36.4% 03.6%
(n=8) (n=14)
0.944
Non-smoker 37.2% o287
(n=29) (n=49)
. 37.4% 62.6%
ANA positive (n=34) (n=57)
33.3% 66.7% oet
. 3% W)
ANA negative (n=3) (n=6)
) . 41.6% 59%
Anti-SSA positive (n=16) (n=23)
i e 0.505
) . 4% .07
Anti-SSA negative (n=21) (n=40)
) . 33.3% 66.7%
Anti-SSB positive (n=3) (n=6)
—" o 0.811
) . A% .07
Anti-SSB negative (n=34) (n=57)
" 42.1% 57.9%
RF positive (n=8) (n=11)
0.609
RF negative 35.8% o4 2%
9 (n=29) (n=52)

ANA: Antinuclear antibody, Anti-SSA: Sjégren syndrome antibody-A, Anti-SSB:
Sjégren syndrome antibody-B, RF: Rheumatoid factor

Table 3. Association between Stafilococcus growths and features of patients

entry of microorganisms. Among these systems, saliva and
its contents, in addition to contributing to the chewing,
swallowing, and speaking functions, help remove bacteria
from the mouth and prevent bacterial localization.'!? "The
sweat and sebaceous gland secretions from the skin are
antimicrobial, while specific cells and the mucus they secrete
in the respiratory tract form a defense barrier. If this barrier
is defective, it facilitates the entry of microorganisms into
the body and the development of infection.

Infections are among the main causes of morbidity and
mortality in rheumatological diseases. The most common
reason for presentation to the hospital has been reported
as infections associated with rheumatoid arthritis, systemic
lupus erythematosus, and other rheumatological diseases.!'*

The involvement of SS in the exocrine glands leads
to dysfunction and decreased secretions, resulting in dry
mouth, dry eyes, and dry skin. As a result of these changes in
SS, the colonization of both normal flora and unassociated
pathogenic bacteria increases, contributing to a higher
frequency of infections.

Candidiasis is the most common fungal infection in the
oral cavity and generally develops due to an overgrowth of
Candida in the normal flora. The most common causative
agent is C. albicans, although non-albicans species such as
C. glabrata, C. tropicalis, C. krusei, and C. parapsilosis are
becoming more common. Host-specific factors such as
immunosuppression, inadequate nutrition, endocrine system
diseases (such as diabetes mellitus and hypothyroidism),
certain drug use, cancer, presence of prosthesis, changes
in the amount of saliva, changed epithelial cellular layer,
carbohydrate-rich nutrition, age, and inadequate oral
hygiene all increase the sensitivity of a person to oral
candidiasis.!"¥

With S. aureus growth Without S. aureus growth p
22.7% 77.3%
Smoker (n=5) (n=17)
0.080
Non-smoker 9% o1
(n=7) (n=71)
. 12.1% 87.9%
ANA positive (n=11) (n=80)
11.1% 88.9% o
. . 0 . 0
ANA negative (n=1) (n=8)
. - 5.1% 94.9%
Anti-SSA positive (n=2) (n=37)
16.4% 83.6% oo
. . . () . ()
Anti-SSA negative (n=10) (n=51)
" 15.8% 84.2%
RF positive (n=3) (n=16)
0.572
RF negative 11.1% 88.9%
9 (n=9) (n=72)

ANA: Antinuclear antibody, Anti-SSA: Sjégren syndrome antibody-A, Anti-SSB: Sjégren syndrome antibody-B, RF: Rheumatoid factor, S. aureus: Stafilococcus aureus
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The oral mucosal culture growths of 16 patients with
primary SS, 12 patients with secondary SS, and 14 patients
with xerostomia were compared, revealing prevalence rates
of oral Candida of81.25%,66.7%,and 71.4% in the primary
SS group, secondary SS group, and xerostomia group,
respectively, with no statistically significant difference found
between the groups.!" That study reported that dry mouth
for any reason increased the presence of oral candida, while
in the present study, oral Candida was identified in 37% and
17% of the primary SS patient group and the control group,
respectively. This significant difference was attributed to
the decreased saliva secretion and to the opportunistic
overgrowth of Candida, normally present in the oral mucosa,
due to dry mouth.

There have been few studies to date on nasal S. aureus
carriers with primary SS. In a study comparing 57 patients
with SS and 79 healthy controls, the prevalence of S. aureus
in the nasal cultures was reported to be 20% and 12% in the
primary SS group and the control group, respectively.” In
the present study, on the other hand, the prevalence of S.
aureus in the nasal cultures of the primary SS patients was
12%, compared to 1% in the control group. The differences
in the results of the two studies may be attributable to the
different growth media used. The culture samples were
incubated in eosin methylene blue agar and Sabouraud
dextrose agar in the previous study, whereas in the present
study, samples were incubated in chromogenic agar and
evaluated accordingly. The significant difference in the
frequency of S. aureus growth in the present study in the
nasal mucosa of the patient and control groups was thought
to result from nasal dryness associated with primary SS and
the resulting damage to the mucosal barrier.

Study Limitations

Some limitations of our study include the age difference
between the patient and control groups, as healthy
volunteers were included in the control group and did not
have any underlying diseases. The patients in the SS group
did not have other diseases that cause dry mouth, such as
Graft-Versus-Host Disease or Wegener’s granulomatosis.
However, the age of the patient group may be a contributing
factor to the dry mouth.

Itisknown thatpatientsdidnotreceiveimmunosuppressive
treatment. However, no questions were asked to the patients
about oral and dental hygiene. Additionally, the initial aim
of the study did not include a comparison of demographic
characteristics between the patient and control groups. For
this reason, it was thought that the differences we found in
the study were due to SS.
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Conclusion

In conclusion, the prevalence of S. aureus in the nasal
mucosa and C. albicans in the oral mucosa of primary SS
patients was statistically significantly greater than in the
healthy controls. One limitation of this study is its single-
center design, suggesting that multi-national studies
involving larger patient groups are required to accurately
determine the increased prevalence of these microorganisms
in the mucosa of primary SS patients.

Ethics

Ethics Committee Approval: This cross-sectional
study was approved by the Ethics Board of the University
of Erciyes University Faculty of Medicine, and was carried
out in compliance with the rules of the World Medical
Association Declaration of Helsinki (approval number:
2015/581, date: 25.12.2015).

Informed Consent: An informed consent form was
obtained from all participants in the study.
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Abstract

Objective: Gout, the most common form of crystal-induced
arthritis, is characterized by the accumulation of monosodium urate
crystals within the joints. This study aimed to examine thiol-disulfide
homeostasis in patients with gouty arthropathy during periods of
acute attack and remission.

Methods: A novel spectrophotometric technique was employed to
assess native thiol (NT) and disulfide levels in gout patients and age-
and sex-matched healthy controls. A total of 90 patients and 86
healthy individuals were evaluated using clinical and laboratory data
extracted from their medical records.

Results: The findings demonstrated that NT and total thiol (TT) levels
in patients were significantly lower than in controls (p<0.001 for both).
No significant differences in NT and TT levels were observed between
acute attacks and remission periods (p>0.05).

Conclusion: Alterations in thiol-disulfide homeostasis were evident in
gout patients; however, these changes did not vary between periods
of acute attack and remission.

Keywords: Gout, thiol, disulfide, oxidative stress, thiol-disulfide
homeostasis

Introduction

Goutis a persistent inflammatory condition characterized
by heightened uric acid levels and the saturation of
monosodium urate (MSU) crystals in the patient’s joints
and adjacent tissues. This condition represents the most
prevalent form of inflammatory arthritis among adults,

particularly males, and its prevalence is surging worldwide,

0Oz

Amac: Gut, kristal artropatinin en yaygin seklidir ve eklemlerde
monosodyum Urat kristallerinin  birikmesinden kaynaklanir.  Bu
calismanin amaci, gut artropatisi olan hastalarda atak veya ataksiz
donemde tiyol-distlfit dengesini arastirmaktir.

Yontem: Gut hastalarinda ve yas-cinsiyet eslestirilmis saglikli kontrol
grubunda dogal tiyol (DT) ve dislfit seviyelerini 6lcmek icin yeni
gelistirilen bir spektrofotometrik yontem kullanildi. Toplam 90 gut
hastasi ve 86 saglikli kontrol incelendi. Klinik ve laboratuvar verileri
tibbi kayitlardan elde edildi.

Bulgular: Gut hastalarinda DT (p<0,001) ve toplam tiyol (TT) (p<0,001)
seviyeleri saglikli kontrollere kiyasla anlamli derecede dusuktu. Gut
hastalarinda atak ve ataksiz donemlerle DT ve TT duzeyleri arasinda
anlamli bir fark yoktu (p>0,05).

Sonug: Tiyol-distlfit homeostazisi gut hastalarinda degismekte, ancak
atak doneminden etkilenmemektedir.

Anahtar Kelimeler: Gut, tiyol, disulfit, oksidan stres, tiyol-distlfit
homeostaz

ranging from 1% to 3%.M In instances where the serum
urate concentration surpasses 6.8 mg/dL, the precipitation
of urate within joints and other tissues becomes a possibility.
The accumulation of MSU in the intra-articular space
activates inflammatory cytokines, which, in turn, results in
the accumulation of macrophages and neutrophils. This
series of events ultimately leads to the development of gouty
arthritis.*?
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Beyond the inflammatory process, the earliest event
linked with gout may be oxidative stress (OS), which
involves an imbalance between reactive oxygen species
(ROS) and antioxidant mechanisms.” The oxidative state
is induced by the generation of ROS and pro-inflammatory
cytokines.’! Previous iz vivo research showed that elevated
uric acid levels have the capacity to trigger endothelial
dysfunction, manifesting in anti-proliferative effects on
endothelial cells and impaired nitric oxide bioavailability.
671 "The pivotal enzyme in this process, xanthine oxidase
(XO), is key to ROS production, and the inhibition of
XO with allopurinol has been demonstrated to enhance
cardiovascular function.®’!

Dynamic thiol-disulfide homeostasis is key to antioxidant
protection, detoxification, signal transduction, apoptosis,
enzymatic activity, regulation of transcription factors, and
cellular signaling mechanisms.'""" Thiols are functional
groups found in the structure of major proteins, with the
highest thiol levels in blood plasma found in albumin and
other proteins. Thiols react with reactive oxygen radicals
to oxidize and scavenge these radicals, thereby preventing
tissue damage. Subsequent to this oxidation, disulfide bonds
are formed.">"" It should be noted that these structures can
be converted back to thiols. The measurement of thiol-
disulfide levels offers an indirect indication of OS levels.
Erel and Neselioglu™ have recently introduced a novel
spectrophotometric approach for measuring thiol-disulfide,
characterized by its simplicity and cost-effectiveness. The
method involves the quantification of native thiol (N'T),
total thiol (T'T), and disulfide levels and the calculation of
the relative proportions of these molecules [e.g., disulfide/
native thiol (DNT'), disulfide/total thiol (D'T'T), and native
thiol/total thiol (N'T'T)].

The present study attempts to examine the thiol-disulfide
equilibrium in patients with gout arthropathy during periods
of acute attack and remission.

Materials and Methods

Sample

For this cross-sectional study, we considered data from
90 patients (77 males, 13 females) and 86 healthy subjects (73
males, 13 females). The patient group consisted of individuals
diagnosed with gouty arthritis according to the 2015 ACR/
EULAR gout classification criteria in our rheumatology
clinic. Patients who had not experienced a gout attack
for at least six months were considered to be in remission.
The control group comprised age- and sex-matched healthy
individuals with no known chronic conditions.

Patients with the following conditions were excluded
from the study: acute kidney problems, cardiovascular
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events, stroke, uncontrolled hypertension, malignancy,
any infectious disease, and urgent medical conditions (e.g.,
respiratory failure due to interstitial disease) on the day of
their evaluation at the outpatient clinic.

Blood Sampling

Blood samples were obtained from patients and controls
after a 12-hour fast during the attack-free period. A similar
protocol was applied to patients within the first 24 hours of
an acute attack. We utilized 10 mL plain tubes containing
ethylenediaminetetraacetic acid (EDTA) and 2 mL vacuum
tubes for sampling. The samples were centrifuged at 1,500
g for 10 minutes.

Erythrocyte sedimentation rate (ESR) and C-reactive
protein (CRP) levels were measured within 3 hours of
collection. Serum samples intended for thiol and disulfide
analyses were meticulously stored at -80 °C until analysis.
The same serum samples were used in the same session to

measure N'T, TT, and disulfide levels.

Biochemical Analysis

Serum NT, TT, and disulfide levels (pmol/L) were
measured using a novel, affordable spectrophotometric
technique.™ Briefly, N'T levels were initially assessed after
the serum reacted with 5,5-dithiobis-2-nitrobenzoic acid
(DTNB) without any procedural modifications. Dynamic
disulfide bonds in the samples were then reduced using
sodium borohydride (NaBH,) to measure TT levels,
releasing free functional thiol groups. Formaldehyde was
used to eliminate any unused NaBH,, and reduced and
native T'T' groups were measured following the reaction

with DTNB.

The difference between N'T and T'T levels was calculated,
and the amount of disulfide bonds was determined by
subtracting N'T from TT and dividing the result by two.
Additionally, we calculated the ratios of DNT, D'T'T, and
NTT.

For CRP measurements, we used the
immunoturbidimetric method with the Beckman Coulter
AUS5800 clinical chemistry system (reference CRP <5 mg/L,
Beckman Coulter, Inc., Brea, CA, USA). ESR levels were
measured using the Alifax ESR analyzer system with the
modified Westergren method (reference ESR <20 mm/h,
Alifax, Polverara, Italy).

Statistical Analysis

We analyzed the data using SPSS version 18.0 IBM
Corp., Armonk, NY, USA). The Kolmogorov-Smirnov test
was employed to assess the normality of data distribution.
Data are presented as mean (M), standard deviation, number
(n), percentage (%), and range (minimum-maximum).



An independent samples t-test was used for parametric
data, while the Mann-Whitney U test was applied for non-
parametric data. Categorical variables were compared using
chi-square analysis. Pearson’s and Spearman’s correlation
analyses were used to assess relationships between
continuous variables. A p-value <0.05 was considered
statistically significant.

Ethics Statement

"The protocol for this prospective case-control study was
approved by the Institutional Review Board for Human
Research of Ankara Numune Training and Research
Hospital. All participants provided written informed consent
before participating in the study.

Results

Age (55.2£13.8 years vs. 53.1x13.1 years, p>0.05) and
gender distribution (M/F, n=77/13 vs. 72/14, p>0.05) were
statistically similar between the groups. Table 1 presents
the clinical and demographic characteristics of the patient

group.

Table 1. Patients’ demographic and clinical characteristics

Characteristics Values

Gender (male/female) 77/13

Age, years 55.2+13.8 (24-82)
Disease duration, months 53.3+59.8 (0-480)
Number of attacks, annual 3.01+1.99 (0-8)
Patients with attack (n, %) 37 (41.1)
Subcutaneous tophi (n, %) 6 (6.7)
Medication

Allopurinol 50 (55.6)
Febuxostat 4 (4.4)

Colchicine 16 (17.7)

Steroid 10(11.1)
Colchicine + steroid 10(11.1)

Urate lowering therapy (n, %) 54 (60%)

Table 2. Laboratory results of the patient and control group

The findings revealed that NT, TT, and NTT levels
were significantly lower in the patient group compared
to control subjects. DNT, DTT, CRP, and ESR levels
were significantly higher in patients. Although disulfide
levels were elevated in patients, this increase did not reach
statistical significance (p>0.05; Table 2).

Table 3 presents a comparative analysis of T'T, NT,
CRP, ESR, and disulfide levels in patients based on attack
status. No significant differences were found in NT, TT,
or disulfide levels between attack and remission periods
(p>0.05). However, CRP and ESR levels were significantly
higher in patients experiencing acute attacks compared to
those in remission.

Correlation analyses showed that age was negatively
correlated with N'T levels (r=-0.341, p=0.000), TT levels
(r=-0.336, p=0.000), and NTT (r=-0.188, p=0.013), but
positively correlated with DNT (r=0.188, p=0.013) and
DTT (r=0.188, p=0.013). No significant correlation was
found between age and disulfide levels.

CRP levels were inversely correlated with NT (r=-0.252,
p=0.017), TT (r=-0.233, p=0.027), and NTT (r=-0.213,
p=0.044), while showing a positive correlation with DNT
(r=0.213, p=0.044) and DTT (r=0.213, p=0.044). However,
CRP levels did not significantly correlate with disulfide
levels.

Additionally, disulfide parameters were not associated
with disease duration, colchicine dose, allopurinol dose,
ESR levels, or thiol levels.

Discussion

Gouty arthritis is an inflammatory condition arising
from the deposition of MSU crystals within the joints. The
secretion of various cytokines, prostanoids, chemotactic
factors, and other proteins is induced by MSU crystals.
"This inflammatory mechanism is amplified through several
pathways, including the recruitment of inflammatory cells,
upregulation of adhesion molecules, and stimulation of the
acute phase response.'*"! Persistent, chronic inflammation

Variables Gout (n=90) Control (n=86) p-value
NT, umol/L 239.9+65.3 457.2+54.6 0.00
TT, pmol/L 281.4+67 494.8+54.2 0.00
Disulfide, pmol/L 20.7+6.3 18.7+7.6 0.054
NTTx100 84.4+5.7 92.3+3 0.00
DNTx100 9.5+4.4 4.2+1.7 0.00
DTTx100 7.7+2.8 3.8+1.5 0.00
ESR, mm/h 22.7£14.5 7.52+4.29 0.00
CRP, mg/L 19.8+30.6 2.75+1.67 0.00

CRP: C-reactive protein, DNT: Disulfide/native thiol, DTT: Disulfide/total thiol, ESR: Erythrocyte sedimentation rate, NT: Native thiol, NTT: Native thiol/total thiol, TT: Total thiol
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Table 3. Laboratory results of gout patients by attack status

Variables Attack (n=53) Attack-free (n=37) p-value
NT, umol/L 230.4+81.7 246.4+50.6 0.694
TT, umol/L 270.5+84.2 289.1+51.3 0.715
Disulfide, pmol/L 20+6.2 21.3+6.4 0.463
NTTx100 83.6+6.9 84.9+4.7 0.468
DNTx100 10.2+5.5 9+3.4 0.468
DTTx100 8.1+3.4 7.5+2.3 0.468
ESR, mm/h 30.5+16.7 17.2£9.7 0.00
CRP, mg/L 38.6+40.4 6.7+6.5 0.00

CRP: C-reactive protein, DNT: Disulfide/native thiol, DTT: Disulfide/total thiol, ESR: Erythrocyte sedimentation rate, NT: Native thiol, NTT: Native thiol/total thiol, TT: Total thiol

eventually leads to OS and oxidative tissue damage.'® A
previous study highlighted the significance of OS and ROS in
stimulating leucine-rich repeat and pyrin domain-containing
protein inflammasomes induced by MSU crystals.!'”

Thiols are critical mediators in mitigating OS, with the
capacity to safeguard against cellular damage by forming
disulfide bridges that act as covalent bonds.?! Consequently,
thiol levels are considered significant markers of antioxidant
capacity within the metabolic system. Thiol biochemistry
has seen substantial growth in both fundamental and
applied biological sciences, and since 1979, the assessment
of sulthydryl groups has commonly utilized DTNB as a
standard protocol.”!! In this context, we aimed to evaluate
serum thiol-disulfide homeostasis in gout patients using
the spectrophotometric technique developed by Erel and
Neselioglu." Consistent with recent findings, our results
showed that serum TT and NT levels were diminished
in gout patients compared to healthy controls. Although
disulfide levels correlated with CRP levels, they did not

show an association with ESR or leukocyte counts.

A growing body of research has explored the interplay
between chronic diseases (e.g., rheumatological conditions)
and OS. However, there is limited literature on thiol-
disulfide homeostasis in gout patients during periods of
acute attack and remission. The study by Dogru et al.*!
made a notable contribution by demonstrating significantly
reduced T'T levels in ankylosing spondylitis (AS) patients.
Similarly, Arpa et al.®®! observed significantly diminished
TT and NT levels, alongside increased disulfide levels,
in AS patients compared to controls. In both groups,
ESR was negatively correlated with NT and TT levels,
and high-sensitivity CRP (hs-CRP) levels showed similar
negative correlations in patients with highly active AS.
Serdaroglu et al.?¥ also reported significantly lower N'T
and T'T levels in rheumatoid arthritis patients compared
to healthy controls.

Can Sandika et al. Thiol-disulfide homeostasis in gouty arthropathy

In another study, Omma et al.”*! found that dynamic
thiol-disulfide shifted disulfide

formation due to thiol oxidation in patients with Familial

homeostasis towards
Mediterranean fever. Additionally, juvenile idiopathic
arthritis (JIA) patients demonstrated reduced plasma thiol
levels, particularly during active disease periods. The
researchers suggested that decreased thiol levels might
play a critical role in the pathogenesis of JIA and that
inflammatory diseases negatively impact antioxidant systems
during heightened disease activity.?’!

In clinical practice, the severity of inflammation in
various inflammatory conditions is typically assessed by
measuring CRP and ESR levels. However, there is a lack
of specific biomarkers for disease activity in gout. While
serum uric acid is not a reliable predictor of flares or a
diagnostic biomarker for gout, CRP remains a widely
accepted marker of inflammation during gout flares. These
findings underscore the role of OS in the inflammatory
response in gout patients. Moreover, our results suggest that
thiol-disulfide homeostasis could serve as a promising new
biomarker for gout, though further studies are necessary to
validate its cost-effectiveness in clinical settings.

Patients with gouty arthritis may benefit from adjuvant
antioxidant-rich diets or treatments to enhance their
antioxidant status. However, these

findings

require
confirmation in larger cohorts of gout patients.

Study Limitations

This study has certain limitations. Its cross-sectional
design and relatively small sample size (n=90) restrict the
generalizability of the results. Additionally, OS levels can
be influenced by several factors, such as lifestyle and dietary
habits, which were not addressed in this study. Despite
these limitations, this research offers valuable insights
by examining thiol as a distinct biomarker of OS in gout
patients.



Conclusion

This study demonstrates that thiol-disulfide homeostasis
is disrupted in gout patients, with no significant changes
observed between acute attack and remission periods.
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Abstract

Objective: To assess the frequency of metabolic syndrome (MetS) in
various rheumatic diseases and to depict its association with disease
characteristics, activity, and/or severity.

Methods: Two hundred fifty-seven patients [47 rheumatoid arthritis
(RA), 100 systemic lupus erythematosus (SLE), 49 systemic sclerosis
(SSc), 33 axial spondyloarthritis (axSpA), and 28 vasculitis (21 with
primary vasculitis and 7 with Behcet's disease (BD)] and 70 controls
were recruited, with a suitable number of controls matched for each
corresponding disease. Demographic data, body mass index, waist
circumference, comorbidities, and clinical and laboratory data were
collected. Disease activity and/or severity were determined. MetS was
defined according to the Adult Treatment Panel criteria.

Results: In RA, MetS was comparable to the control group with
no significant association to the disease activity score (p=0.33), but
there was a significant difference according to the activity grading
(p=0.007). In SLE, MetS was significantly more frequent (42%)
versus the control (14.9%) (p=0.001) and was significantly related
to disease activity (p=0.001). In SSc, axSpA, and vasculitis, the
frequency of MetS was comparable to their corresponding controls
(p=0.24, p=0.4, p=0.08) and was not related to their disease activity
scores (p=0.7, p=0.4, p=0.97; respectively), as well as p=0.45 and
p=0.14 for BD activity and damage. When comparing the different
rheumatic diseases, MetS was significantly more frequent in SLE
(p=0.04). Regarding MetS components, there was a significantly
higher frequency of hypertension (p<0.0001) and significantly higher
triglycerides (p=0.004) in SLE versus the other rheumatic diseases. No
significant association was found between neutrophil-lymphocyte
ratio and platelet-lymphocyte ratio with MetS in RA (p=0.4, p=0.4),
SLE (p=0.35, p=0.73), SSc (p=0.46, p=0.14), axSpA (p=0.35, p=0.45)
and vasculitis (p=0.72, p=0.29).

Conclusion: MetS is frequently associated with rheumatic diseases,
being significantly more frequent in SLE, and could be related to
disease activity.

Keywords: Rheumatic diseases, metabolic syndrome (MetS), disease
activity, severity

0Oz

Amac: Bu calismanin amaci farkli romatizmal hastaliklarda metabolik
sendromun (MetS) sikhigini degerlendirmek ve hastalik 6zellikleri,
aktivitesi ve/veya siddetiyle iliskisini incelemektir.

Yontem: iki yiiz elli yedi hasta [47 romatoid artrit (RA), 100 sistemik
lupus eritematozus (SLE), 49 sistemik skleroz (SSc), 33 aksiyel
spondiloartrit (axSpA) ve 28 vaskdilit (21'i primer vaskulit ve 7'si Behcet
hastaligi (BH)] ve 70 kontrol, ilgili her hastalik icin uygun sayida kontrol
eslestirilerek alinmistir. Demografik veriler, vicut kitle indeksi, bel
cevresi, komorbiditeler ve klinik ve laboratuvar verileri toplanmistir.
Hastalik aktivitesi ve/veya siddeti belirlenmistir. MetS, Yetiskin Tedavi
Paneli kriterlerine gére tanimlanmistir.

Bulgular: RA’da MetS, hastalik aktivite skoru ile anlamli bir iliskisi
olmayan kontrol grubu ile karsilastirilabilir dizeydeydi (p=0,33), ancak
aktivite derecelendirmesine goére anlamli bir fark vardi (p=0,007).
SLE'de MetS, kontrol grubuna (% 14,9) kiyasla anlamli derecede daha
sik (%42) gortlmus (p=0,001) ve hastalik aktivitesiyle anlamli derecede
iliskili bulunmustur (p=0,001). SSc, axSpA ve vasklitte, MetS sikligi
karsilik gelen kontrollerle karsilastirilabilirdi (p=0,24, p=0,4, p=0,08)
ve hastalik aktivite skorlariyla iliskili degildi (sirasiyla p=0,7, p=0,4,
p=0,97); ayrica BH aktivitesi ve hasari icin p=0,45 ve p=0,14 idi. Farkli
romatizmal hastaliklar karsilastirildiginda, MetS SLE’de anlamli olarak
daha sik gortlmustir (p=0,04). MetS bilesenleri acisindan, SLE'de
diger romatizmal hastaliklara kiyasla anlamli derecede daha ytksek
hipertansiyon (p<0,0001) ve anlamli derecede daha yuksek trigliserit
(p=0,004) sikhgr vardi. Notrofil-lenfosit orani ve trombosit-lenfosit
orani ile MetS arasinda RA (p=0,4, p=0,4), SLE (p=0,35, p=0,73),
SSc (p=0,46, p=0,14), axSpA (p=0,35, p=0,45) ve vaskdlitte (p=0,72,
p=0,29) anlamli bir iliski bulunmamistir.

Sonuc: MetS, romatizmal hastaliklarla siklikla iliskilidir, SLE'de ¢nemli
Olctide daha sik gordlur ve hastalik aktivitesi ile iliskili olabilir.

Anahtar Kelimeler: Romatizmal hastaliklar, metabolik sendrom
(MetS), hastalik aktivitesi, siddet
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Introduction

Metabolic syndrome (MetS) is marked by the presence
of several components, including dyslipidemia, insulin
insensitivity, hypertension, hyperglycemia, and central
obesity, which together form a constellation of cardiovascular
disease (CVD) risk factors.! There are several definitions of
MetS, with the Adult Treatment Panel (ATP III) criteria
being one of the most commonly used.? There is evidence
that inflammation contributes to the pathogenesis of MetS,
with pro-inflammatory cytokines playing a significant role
in insulin resistance.’! Moreover, heightened inflammation
is associated with dysregulated lipid parameters, such as
decreased high-density lipoprotein (HDL) and elevated
triglycerides (TG).H

Rheumatic diseases (RDs) have been associated with an
increased risk of CVDs.F! MetS has been reported in several
RDs, including rheumatoid arthritis (RA),“'systemic sclerosis
(SS¢)," and primary vasculitis.® Inflammatory mediators,
such as interleukin-6, can induce insulin resistance through
various mechanisms,” suggesting a possible explanation for
the link between chronic inflammatory conditions like RDs
and MetS.

Inflammatory indices, such as the neutrophil-lymphocyte
ratio (NLR), can predict the risk of CVDs.['! Furthermore,
NLR has been a common inflammatory marker in
RDs," indicating its potential as a predictor of systemic
inflammation. MetS has been correlated with disease activity
and severity in several RDs,®128! implying that chronic
inflammation may contribute to the pathogenesis of MetS
and subsequent metabolic and vascular complications.

This study aimed to investigate the frequency of MetS
in various RDs and assess its relatonship with disease
characteristics, activity, and/or severity.

Materials and Methods

The study included 257 adult patients with different
RDs. Exclusion criteria included subjects diagnosed with
hypothyroidism, liver impairment, Cushing syndrome,
malignancy, or infection, as well as those who had been on
drugs altering the lipid profile in the past 3 months. Patients
with a history of smoking and alcohol consumption were
also excluded. Seventy age- and sex-matched healthy control
subjects were enrolled, with a suitable number of controls
for each corresponding RD: 50/70 for RA, 50/70 for systemic
lupus erythematosus (SLE), 50/70 for SSc, 30/70 for axial
spondyloarthritis (axSpA), and 30/70 for vasculitis patients.

Patients underwent full history taking and physical
examination, including measurements of body mass index
and waist circumference (cm). Complete blood count with
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differential was recorded. A lipid profile was performed
for all patients after 12-14 hours of fasting, including total
cholesterol (T'C), HDL, TG, low-density lipoprotein
(LDL), and very LDL. MetS was diagnosed in accordance
with the ATP III criteria.”? Disease activity was assessed
using the disease activity score (DAS-28)I'"1 for RA, the
SLE disease activity index (SLEDAI)" for SLE, the Bath
Ankylosing Spondylitis Disease Activity Index (BASDAI)
el for axSpA, the Birmingham Vasculitis Activity Score!!”)
for primary vasculitis, and the Arabic version of the Behget’s
Disease Current Activity Form (Ar-BDCAF)!'® for BD.
Disease severity/damage was evaluated using the Systemic
Clinics/American
College of Rheumatology damage index!"” for SLE, the
modified Rodnan Skin Score (mRss)??! for SSc, the vasculitis
damage index (VDI)PY for primary vasculitis, and the
Behget’s Disease Damage Index (BDI)?? for BD patients.

Lupus International Collaborating

Statistical Analysis

Data were statistically described as mean = standard

deviation, median and range, or frequencies and
percentages. Numerical data were tested for normality using
the Kolmogorov-Smirnov test. Comparisons of numerical
variables between two study groups were conducted using
the Mann-Whitney U test, while the Kruskal-Wallis
test was applied for comparisons among more than two
groups. The chi-square (y?) test was performed to compare
categorical data. The exact test was used when the expected
frequency was less than 5. Results were adjusted for missing
variable values. Two-sided p-values <0.05 were considered

statistically significant.

For numerical data, effect size was represented by
Cohen’s d for differences between two groups and eta-
squared (%) for differences among more than two groups.
For qualitative data, effect size was expressed as odds ratio
(OR) and 95% confidence interval (CI). Cohen’s d standards
were 0.2, 0.5, and 0.8 for small, medium, and large effect
sizes, respectively. For eta-squared, the standards were
0.01, 0.059, and 0.138 for small, medium, and large effect
sizes, respectively. If the generated two-tailed 95% Cls for
qualitative data did not cross 1, the results were considered
statistically significant.

Multivariate logistic regression analysis was conducted
to estimate independent risk modifiers for the occurrence
of MetS among different diseases. Risk factors included in
the model were those with significant results in univariate
analysis. IBM SPSS (Statistical Package for the Social
Sciences; IBM Corp., Armonk, NY, USA), version 22 for
Microsoft Windows, was used for statistical analysis.



The patients provided informed consent, and the
study was approved by the Scientific Research and
Ethical Committee in accordance with the 1964 Helsinki
Declaration.

The members of the Scientific Research and Ethics
Committee of the Rheumatology and Rehabilitation
Department, Cairo University (SReC-RCU) have reviewed
and approved the aforementioned M.Sc. protocol (approval
number: 40-SReC-RCU2021, date: 20.03.2021).

Results

The current study included 47 subjects with RA, 100 with
SLE, 49 with SSc, 33 with axial spondyloarthritis (axSpA),
and 28 with vasculitis [21 with primary vasculitis and 7 with
Behget’s disease (BD)]. All participants were recruited from

the Rheumatology Department and met the corresponding
classification criteria for RA,?¥ SLE, % SSc,*T and axSpA. =

Table 1. Characteristics of the studied rheumatic diseases

Twenty-one  patients with  primary  vasculitic
syndromes were included: 5 with Takayasu arteritis, 3
with granulomatosis with polyangiitis, 1 with microscopic
polyangiitis, 1 with eosinophilic granulomatosis with
polyangiitis (Churg-Strauss), 2 with polyarteritis nodosa,
2 with Cogan syndrome, 1 with urticarial vasculitis, 1 with
cryoglobulinemic vasculitis, and 5 with undifferentiated
vasculitis, classified according to the 2012 Chapel Hill
Consensus.?” Additionally, 7 patients with BD were

included.?

The characteristics of the RD patients are illustrated
in Table 1. The matched control group for RA and SSc
patients included 6 males (12%) and 44 females (88%)
(p>0.05), with ages ranging from 18-60 years and a mean
age of 40.8+11.6 years (p>0.05). The matched control group
for SLE patients comprised 8 males (16%) and 42 females
(84%) (p>0.05) with ages ranging from 16-55 years and a

Mean + SD or RA (n=47) SLE (n=100) SSc (n=49) axSpA (n=33) Vasculitis (n=28) p
n (%) PV (n=21) BD (n=7)
Age (years) 44.3+£13.7 33.8+10.3 43.3+£13.7 40.7+£10 40.4+15.8 34.4+6.6 <0.0001

(21-75) (18-63) (18-79) (17-62) (19-77) (29-44)
Gender
Male 4(8.5) 7 (7) 7 (14.3) 24.(72.7) 10 (47.6) 6 (85.7) <0.0001
Female 43 (91.5) 93 (93) 42 (85.7) 9(27.3) 11(52.4) 1(14.3)

3+7. 9+7. 445, A4+8. 1+6. +8.

Dheseduaon 12274 3%70  7ass 24w el E 00001
Age at onset 31.9+13.02 24.6+10.9 36.1+12.5 28.2+10.9 34.3+16.2 26.4+3 <0.0001
BMI 29.4+5.6 27.9+6 25.8+5.9 28+3.3 28.7+8.1 26.5+3.8

(19.7-45.2) (15.1-48.9) (14.6-46) (23.4-35.9) (15.6-51) (22.7-32.7) 0.04
MetS components
DM 7(14.9) 11(11) 3(6.1) 2(6.1) 3(14.3) 1(14.3) 0.68
Hypertension 9(19.1) 47 (47) 8(16.3) 1(3) 12 (57.1) 1(14.3) <0.0001
WC (cm) 100.2+16.4 98.9+13.7 96.6+11.6 103.1£11.8 100141 102.8+14 036

(46-130) (70-137) (70-123) (80-127) (68-133) (90-125)
TG (mg/dL) 121.4+£54.3 167.9+91.6 125.1£67.5 130.9+72.7 135.5+99.9 122.7+62.3 0.004
HDL (mg/dL) 53+17.6 48.7+19.4 46.3+11.9 47.4+17.7 52.8+13.9 51.4+15.6 0.3
MetS 11 (23.4) 45 (42) 14 (28.6) 5(15.2) 7(33) 1(14.3) 0.04
NLR 3.7£3.9 4.4+3.3 3.2+2.7 1.8+0.97 4.3+3.6 4.4+1.99 <0.0001
PLR 217.4+165.3 257.3+186.9 178.8+101.9 138.7+£50.2 286.7+484.9 209.5+115.2 0.004
TC (mg/dL) 188.5+37.1 204.5+59.3 183.6+34.9 191.7+£36 200+48.2 199.6+56.4 0.4
LDL (mg/dL) 113.8+30.8 124.7+52.3 113.4+£30.3 116+26.5 126.9+40.7 132+44.1 0.7
VLDL (mg/dL) 24.2+10.8 34+18.5 25+13.7 25.7+14.7 26.1+19.9 26.2+13.4 0.002
Disease activity and/or DAS-28 SLEDAI BASDAI BVAS BDCAF
severity 5.2+2.27 (0-8.5) 8.3+5.9 (0-29) 4.9+1.8(2.1-8) 5+3.9 (0-12) 5.14+2.7 (1-10) -

SLICC-DI mRss VDI BDI
0.45+0.79 (0-4)  22.9+8.3 (2-43) 1.9+2.3 (0-6) 3.2£2.9(0-7) -

axSpA: Axial spondyloarthritis, BD: Behcet’s disease, BASDAI: Bath ankylosing spondylitis disease activity index, BDCAF: BD current activity form, BDI: Behcet damage index,
BMI: Body mass index, BVAS: Birmingham vasculitis activity score, DAS-28: Disease activity score-28, DM: Diabetes mellitus, HDL: High-density lipoprotein, LDL: Low-density
lipoprotein, MetS: Metabolic syndrome, mRss: Modified Rodnan skin score, NLR: Neutrophil-lymphocyte ratio, PLR: Platelet-lymphocyte ratio, PV: Primary vasculitis, RA:
Rheumatoid arthritis, SD: Standard deviation, SLE: Systemic lupus erythematosus, SLEDAI: Systemic lupus erythematosus disease activity index, SLICC-DI: Systemic Lupus
International Collaboration Clinic-damage index, SSc: Systemic sclerosis, TC: Total cholesterol, TG: Triglycerides, WC: Waist circumference, VDI: Vasculitis damage index, VLDL:
Very-low density lipoprotein. Statistically significant p-values are in bold. Significant effect sizes were found for comparison of the characteristics of RDs; age (0.19), age at
disease onset (0.2), disease duration (0.1), BMI (0.5), WC (0.2), NLR (0.7), PLR (0.97), TC (0.5), HDL (0.4), LDL (0.5), TGs (0.6) and VLDL (0.3)
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mean of 36.7£9.3 years (p>0.05). The matched control
group for axSpA and vasculitis patients included 19 males
(63.3%) and 11 females (36.7%) (p>0.05) with ages ranging
from 16-83 years and a mean of 44.8+14.7 years (p>0.05).

When comparing the RD patients to their corresponding
controls, the occurrence of MetS was comparable (p>0.05)
except for SLE patients (42 %) versus their controls (14.9%)
(p=0.001) (Figure 1). In terms of effect size, MetS was

45,0% p =0.001
40,0%
35,0%

30,0%
p=0.4

RA SLE

25,0%
20,0%
15,0%
10,0%
5,0%
0,0%

p=0.2

significantly more frequent in SLE (OR 4.5, 95% CI: 1.8-
10.9) and vasculitis patients (OR 5.6, 95% CI: 1.1-29.2)
compared to their controls. The frequency of MetS in RA
(OR 1.6, 95% CI: 0.9-4.4), SSc (OR 1.8, 95% CI: 0.7-4.72),
and axSpA (OR 2.5, 95% CI: 0.5-13.9) was not significantly
different from their controls.

Tables 2 and 3 summarize the comparison between RA,
SLE, SSc, and vasculitis patients with and without MetS.

p =0.08

p=0.4

SSc Axial SpA Vasculitis

m Disease m Control

Figure 1. Frequency of metabolic syndrome among different rheumatic diseases and their corresponding control
RA: Rheumatoid arthritis, SLE: Systemic lupus erythematosus, SSc: Systemic sclerosis, axSpA: Axial spondyloarthritis

Table 2. Comparison between RA and SSc patients with and without metabolic syndrome

Metabolic syndrome

Metabolic syndrome

Variable in RA patients (n=47) in SSc patients (n=49)

Mean + SD or n (%) With Without 0 With Without 0
(n=11) (n=36) (n=14) (n=35)

Age (years)* 55.6x£11.7 40.8+12.4 0.003 45.2+9.5 42.5£15.1 0.49

Gender

Male' 2(18.2) 2(5.6) 023 0(0) 7 (20) 017

Female 9(81.8) 34 (94.4) 14 (100) 28 (80)

Disease duration (years)* 13.5+7.7 11.97+7.4 0.53 8.1+6.9 7.1+£5.1 0.79

Neutrophils (%) 69.5+11.4 63.6+13.6 0.38 63.2+11.6 60+12.5 0.53

Lymphocytes (%) 22.7+9 25.8+10.7 0.67 28.8+10.5 27.4+11.4 0.39

NLR* 4.9+6.3 3.3+2.6 0.44 2.9+2.35 3.3+2.8 0.46

PLR* 199.8+143.2 223.2+173.5 0.44 146.1+£91.9 193.1+£104.1 0.14

ESR (mm/hour)* 51.5+£39.8 44.4+28.3 0.72 56.7+38 40.4+27.2 0.19

Uric acid (mg/dL) 4.2+1.4 3.7£1.1 0.41 4.8+1.5 4.3+1.2 0.36

Creatinine (mg/dL) 0.76+0.4 0.66+0.19 0.71 1.2+1.5 0.7+0.3 0.66

Positive RF 5/6 (83.8) 13/18 (72.2) 1 - - -

Positive anti-CCP 2/2 (100) 9/11 (81.1) 1 - - -

Positive ANA - - - 8/10 (80) 28/31(90.3) 0.58

DAS-28* 4.6+1.8 5.4+2.4 0.33

Active (=2.6)' 7 (63.6) 28 (80) 0.42 ) ) )

Remission (<2.6)t 4 (36.4) 7 (20)

High disease activity* 2 (28.6) 19 (67.9)

Moderate disease activity! 5(71.4) 4(14.3) 0.007 ) ) )

Low disease activity 0(0) 5(17.9)

mRss* - - - 23.8+7.3 22.5+8.7 0.7

Current steroid dose* (90i§03) (6051183)7 0.24 ?094101)1 9 506;57)5 0.67

Leflunomidet 4 (40) 17 (47.2) 0.74 0(0) 3(8.6) -
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Table 2. Continued

Variable
Mean =+ SD or n (%)

Metabolic syndrome
in RA patients (n=47)

Metabolic syndrome
in SSc patients (n=49)

With Without p With Without p
(n=11) (n=36) (n=14) (n=35)
Biologicst 3(27.3) 13 (36.1) 0.73 0(0) 1(2.9 -
Methotrexate! 4 (36.4) 10 (27.8) 0.71 1(7.1) 6(17.1) 0.66
Hydroxychloroquinet 1(9.1) 8(22.2) 0.66 1(7.1) 4(11.4) 1
Sulfasalazine 0 (0) 2 (5.6) -
Cyclophosphamidet 1(9.1) 0 (0) - 1(7.1) 6(17.1) 0.66
AZA! - - - 1(7.1) 2(5.7) 1

ANA: Antinuclear antibodies, Anti-CCP: Anti-cyclic citrullinated peptide, AZA: Azathioprine, Cl: Confidence interval, DAS-28: Disease activity score-28, ESR: Erythrocyte
sedimentation rate, mRss: Modified Rodnan skin score, NLR: Neutrophil-lymphocyte ratio, OR: Odds ratio, PLR: Platelet-lymphocyte ratio, RA: Rheumatoid arthritis, RF:
Rheumatoid factor, SSc: Systemic sclerosis. Statistically significant p-values are in bold. *Effect sizes (Cohen’s d) in RA: age (1.2), disease duration (0.2), NLR (0.4), PLR (0.1),
ESR (0.2), DAS-28 (0.4) and current steroid dose (0.6). *: Effect sizes (Cohen’s d) in SSc: Age (0.2), disease duration (0.2), NLR (0.2), PLR (0.5), ESR (0.5), mRss (0.2) and current
steroid dose (0.3). t: Effect sizes (OR, 95% Cl) in RA: Gender (OR 3.8, 95% CI: 0.5-30.6), DAS-28 (active) (OR 0.5, 95% Cl: 0.1-2.2), DAS-28 (remission) (OR 2.4, 95% CI: 0.5-
10.4), high disease activity (OR 0.2, 95% Cl: 0.04-1.1), moderate disease activity (OR 6.7, 95% Cl: 1.4-32.3), leflunomide (OR 0.6, 95% CI: 0.2-2.6), biologics (OR 0.7, 95%
Cl: 0.2-2.9), methotrexate (OR 1.5, 95% Cl: 0.4-6.2) and hydroxychloroquine (OR 0.4, 95% Cl: 0.04-3.2). t. Effect sizes (OR, 95% Cl) in SSc: Methotrexate (OR 0.4, 95% ClI:
0.04-3.4), hydroxychloroquine (OR 0.6, 95% Cl: 0.06-5.9), cyclophosphamide (OR 0.4, 95% Cl: 0.04-3.4) and AZA (OR 1.3, 95% Cl: 0.1-15.2)

Table 3. Comparison between SLE and vasculitis patients with and without metabolic syndrome

Variable Metabolic syndrome Metabolic syndrome
Mean = SD (range) in SLE patients (n=100) in vasculitis patients (n=28)
o m (2 With Without b With Without b
(n=42) (n=58) (n=8) (n=20)
Age (years)* 33.1£9.9 34.3+10.6 0.62 45.6+10.4 36.2+14.8 0.04
Gender
Malet 3(7.1) 4(6.9) 1 5(62.5) 11 (55) 1
Female 39(92.9) 54 (93.1) 3(37.5) 9 (45)
Disease duration (years)* 10.14+7.2 7.98+6.8 0.08 7.1£9.2 6.3+£5.6 0.66
Neutrophils (%) 72.4+10.3 66.9+14.6 0.09 69.88+11.1 68.85+12.5 1
Lymphocytes (%) 16.9+7.2 23.9+13.3 0.34 21.38+12.2 22.85+11.4 0.74
NLR* 4.77+3.57 4.03+2.99 0.35 4.8+4.159 4.146+2.8 0.72
PLR* 241.1£162 269.2+203.9 0.73 162.9+96.89 309.18+493.4 0.29
ESR (mm/1*t hour)* 73.1+30.1 56+37.9 0.02 50.3+49.1 40.6+29.8 0.87
Uric acid (mg/dL)* 6.4+2.2 54+2.6 0.03 5.6+1.5 4.8+1.48 0.39
Urea (mg/dL)* 67.1+43.3 44.4+39 <0.0001 30.5+6.7 28.3+10.1 0.48
Creatinine (mg/dL)* 1.8+2.9 0.98+1.2 0.001 0.9+0.39 0.815+0.2 0.39
24 hours urinary proteins (gm/dL)* 2.5+2.2 1.25+1.6 0.001 - - -
Consumed C3 16/24 (66.7) 13/24 (54.2) 0.38 - - -
Consumed C4 5/22 (22.7) 10/24 (41.7) 0.2 - - -
Positive ANA 36/38 (94.7) 57/57 (100) 0.16 - - -
SLEDAI* 10.8+5.7 6.5£5.4 0.001 - - -
SLICC-DI* 0.6+0.98 0.33+0.6 0.15 - - -
Primary vasculitis 5+3.7 5+4.2 0.97
BVAS* - - - 0.6+1.1 2.5+2.4 0.07
VDI*
BD: BDCAF* 6+0 (6-6) 5+2.96 0.45
BDI* - - - 70 (7-7) 2.4+2.5 0.14
Current steroid dose (mg/day)* 24.8+12.5 (5-50) 20.5+12.1 (5-50) 0.08 26.3+13 (0-40) 22.5+11.6 (0-40) 0.39
AZA! 15(35.7) 23(39.7) 0.7 1(12.5) 5(25) 0.64
Hydroxychloroquine! 28 (66.7) 41 (70.7) 0.67 1(12.5) 0 (0) -
Biologics 2(4.8) 1(1.7) 0.57 0 (0) 2(10) -
MMEFt 9(21.2) 10(17.2) 0.6 0 (0) 1(5) -
Cyclophosphamidet 9(21.4) 5(8.6) 0.07 4 (50) 6 (30) 0.4
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Table 3. Continued

Variable Metabolic syndrome Metabolic syndrome

Mean =+ SD (range) in SLE patients (n=100) in vasculitis patients (n=28)

or n (%) With Without b With Without b
(n=42) (n=58) (n=8) (n=20)

Methotrexatet 1(2.4) 2(3.4) 1 1(12.5) 0 (0) -

Leflunomide 0(0) 1(1.7) - - - -

Cyclosporine - - - 0 (0) 2 (10) -

ANA: Antinuclear antibodies, c-ANCA: Cytoplasmic ANCA, AZA: Azathioprine, BD: Behcet's disease, BDCAF: Behcet's disease current activity form, BDI: Behcet's disease damage
index, BVAS: Birmingham vasculitis activity score, Cl: Confidence interval, ESR: Erythrocyte sedimentation rate, MMF: Mycophenolate mofetil, NLR: Neutrophil-lymphocyte ratio,
OR: Odds ratio, PLR: Platelet-lymphocyte ratio, SD: Standard deviation, SLE: Systemic lupus erythematosus, SLEDAI: Systemic lupus erythematosus disease activity index, SLICC-
DI: Systemic Lupus International Collaboration Clinics-damage index, VDI: Vasculitis damage index. Statistically significant p-values are in bold. *: Effect sizes (Cohen’s d) in
SLE: Age (0.1), disease duration (0.3), NLR (0.2), PLR (0.2), ESR (0.5), uric acid (0.4), urea (0.7), creatinine (0.4), 24-hours urinary proteins (0.7), SLEDAI (0.8), SLICC-DI (0.4) and
current steroid dose (0.4). *: Effect sizes (Cohen’s d) in vasculitis: Age (0.7), disease duration (0.1), NLR (0.2), PLR (0.3), ESR (0.3), BVAS (0), VDI (0.9), BDCAF (0.4), BDI (2.2) and
current steroid dose (0.3). t: Effect sizes (OR, 95% Cl) in SLE: Gender (OR 1, 95% Cl: 0.2-4.9), consumed C3 (OR 1.7, 95% Cl: 0.5-5.4), consumed C4 (OR 0.4, 95% CI: 0.1-1.5),
AZA (OR 0.9, 95% Cl: 0.4-1.9), hydroxychloroquine (OR 0.8, 95% ClI: 0.4-2), biologics (OR 2.9, 95% Cl: 0.3-32.5), MMF (OR 1.3, 95% Cl: 0.5-3.6), cyclophosphamide (OR 2.8,
95% Cl: 0.9-9.4) and methotrexate (OR 0.7, 95% CI: 0.1-7.8). t. Effect sizes (OR, 95% Cl) in vasculitis: Gender (OR 1.4, 95% Cl: 0.3-7.3), AZA (OR 0.4, 95% ClI: 0.04-4.4) and

cyclophosphamide (OR 2.3, 95% ClI: 0.4-12.6)

None of the recruited patients with different RDs had
chronic kidney disease.?” The clinical characteristics of
SLE patients with and without MetS were not significantly
different (p>0.05) except for nephritis, which was more
frequent among patients with MetS (83.3%) compared
to those without (48.3%) (OR 5.4, 95% CI: 2.1-14.1,
p<0.0001). In SSc, no significant differences were observed
(p>0.05) except for myositis, which was reported in 28.6%
of patients with MetS compared to 2.9% of those without
(OR 13.6,95% CI: 1.4-135.9, p=0.02). Table 4 presents the
comparison between axSpA patients with and without MetS.

In regression analysis, age was independently associated
with MetS (B=0.2, p=0.02) in RA patients, while the
association between DAS-28 disease activity grading and
MetS was not significant (B=-0.2, p=0.8). In SLE, nephritis,
SLEDALI, and creatinine were associated with MetS (B=2.6,
p=0.01; B=0.2, p=0.01; and B=3.2, p=0.03, respectively). The
associations of erythrocyte sedimentation rate (ESR), urea,
24-hour urinary proteins, and serum uric acid with MetS
were not significant (B=0.02, p=0.1; B=-0.02, p=0.5; B=-0.2,
p=0.5; and B=-0.3, p=0.2, respectively).

Discussion

Inflammation  contributes  significantly to  the
pathogenesis of MetS.®! Moreover, hematological indices
have been strongly associated with multiple metabolic
conditions, such as CVDsPY and diabetes,*!! and have been
correlated with pro-inflammatory cytokines.?? In this study,
MetS was found in 23.4% of RA patients, with no significant
difference compared to controls. MetS has been reported in
30-42% of RA patients,’ however, lower frequencies, such

as 19%, have also been reported.?’!

Regarding DAS-28, no significant association was found
with MetS in this study, but a significant difference was
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observed based on DAS-28 activity grading, where a higher
disease activity grade was noted in RA patients without
MetS. A statistically significant difference was observed in
DAS-28 grading (moderate disease activity) between RA
patients with and without MetS (OR 6.7, 95% CI: 1.4-
32.3). Similarly, a significant difference was found regarding
the current steroid dose (effect size, 0.6). In line with these
findings, some studies reported no association between
DAS-28 and MetS,**%! whereas others found a significant
increase in DAS-28 among RA patients with MetS compared
to those without.!"”!

MetS was present in 42% of SLE patients, significantly
higher than in controls (p=0.001). This aligns with previous
studies, which reported MetS in 32.4% of SLE patients.
B In this study, SLEDAI and ESR were significantly
higher in SLE patients with MetS, while the damage index
did not differ significantly. Regression analysis revealed
that SLEDAI was independently associated with MetS,

[13

supporting earlier findings,!'¥ though some studies reported

no such association.P”

Nephritis was significantly more frequentin SLE patients
with MetS (83.3%) compared to those without (48.3%) (OR
5.4, 95% CI: 2.1-14.1, p<0.0001). Urea, creatinine, serum
uric acid and 24 hour-urinary proteins were also significantly
higher in SLE patients with MetS. Regression analysis
showed that nephritis and creatinine were independently
associated with MetS. Dyslipidemia has been linked to SLE
nephritis, with elevated TC, TG, and LDL levels, along
with reduced HDL.®®¥ Dyslipidemia can contribute to renal
disease progression in SLE by damaging the endothelium,
glomerular filtration barrier, and causing tubular-interstitial
lipid deposition.B” In line, dyslipidemia was significantly
associated with proteinuria in SLE nephritis patients.
40 Consistent with previous findings, hyperuricemia was
significantly associated with dyslipidemia,*! though some



Table 4. Comparison between axSpA patients with and without metabolic syndrome

Variable Metabolic syndrome in axSpA patients (n=33)

Mean £ SDiarin (%) With (n=5) Without (n=28) 0
Age (years)* 47.6+10.4 39.5+9.6 0.15
Gender

Male! 4 (80) 20(71.4) ]
Female 1(20) 8(28.6)

Disease duration (years)* 10+£1.9 12.9+8.7 0.63
Neutrophils (%) 51.6+2.96 55.2+10.96 0.49
Lymphocytes (%) 35.2+5.2 33.6+10.2 0.48
NLR* 1.5+0.3 1.9+1.04 0.35
PLR* 119.2+34.1 142.4+£50.4 0.45
ESR (mm/hour)* 31+£15.6 26.6+19.6 0.35
Uric acid (mg/dL) 5.5+0.7 4.7+1.6 0.33
Creatinine (mg/dL) 0.8+0.3 0.8+0.3 0.88
BASDAI* 5.6+1.3 4.8+1.9 0.4
Psoriasis 2 (40) 5(17.9) 0.28
Pyoderma gangrenosum 0 (0) 1(3.6) -
Peripheral arthritis 1(20) 4(14.3) 1
Uveitis 0 (0) 2(7.1) -
IBD 0 (0) 3(10.7) -
Enthesitis 0 (0) 1(3.6) -
Dactylitis 0 (0) 1(3.6) -
Current steroid dose 0.5+1.1 (0-3) 0.6+2.9 (0-15) 0.19
Biologics 2 (40) 17 (60.7) 0.63
Methotrexate 1(20) 4(14.3) 1
Sulfasalazine 0(0) 2(7.1) -

axSpA: Axial spondyloarthritis, BASDAI: Bath ankylosing spondylitis disease activity index, Cl: Confidence interval, ESR: Erythrocyte sedimentation rate, IBD: Inflammatory bowel
disease, NLR: Neutrophil-lymphocyte ratio, PLR: Platelet-lymphocyte ratio, OR: Odds ratio, SD: Standard deviation. Statistically significant p-values are in bold. *: Effect sizes
(Cohen’s d): Age (0.8), disease duration (0.4), NLR (0.4), PLR (0.5), ESR (0.2) and BASDAI (0.4). t: Effect sizes (OR, 95% Cl): Gender (OR 1.6, 95% Cl: 0.2-16.6)

studies found no significant difference in uric acid levels
between SLE patients with and without MetS.!"*)

Interestingly, corticosteroid use was not significantly
associated with MetS in this SLE cohort, potentially due to
the predominance of young female patients. However, since
cumulative steroid doses were not analyzed, the impact of
corticosteroids on MetS development remains unclear.

In SSc, MetS was present in 28.6% of patients,
comparable to controls. This is consistent with previous
findings reporting MetS in 20% of SSc patients versus 14.3 %
in controls.’”’ No significant differences were observed
between SSc patients with and without MetS regarding age,
disease duration, gender, ESR, mRss, or current steroid
dose. However, myositis was significantly more frequent in
SSc patients with MetS (28.6%) compared to those without
(2.9%) (OR 13.6, 95% CI: 1.4-135.9, p=0.02).

InaxSpA, MetS prevalence was 15.2 %, similar to controls.
While some studies reported higher MetS prevalence in
ankylosing spondylitis patients compared to controls,*! this
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study found no significant association between BASDAI
scores and MetS, consistent with prior findings.™*! A small
effect size (0.4) was, however, noted when comparing
BASDAI scores in axSpA patients with and without MetS.

In vasculitis, MetS was found in 28.6% of patients,
comparable to controls. This contrasts with studies showing
significantly higher MetS prevalence in ANCA-associated
vasculitis patients.®* In BD patients, MetS prevalence was
also similar to controls, with no significant difference in
BDCAF scores between patients with and without MetS.[*!
Notably, large effect sizes were observed for the VDI and
BDI in primary vasculitis and BD patients, respectively.

This study is one of the first to assess the association of
NLR and platelet-lymphocyte ratio (PLR) with MetS across
different RDs. No significant associations were found,
although a medium effect size was noted for PLR in axSpA
patients. Some studies have reported increased platelet
counts in MetS patients compared to controls, though PLR
was not significantly different.* In contrast, other studies



have shown significant associations between NLR and MetS
and correlations with its components.[*#

The current study had a few limitations. Being a cross-
sectional design, we cannot delineate a causal relationship
between disease characteristics and MetS. Moreover, we
did not record data on treatment duration and compliance,
limiting our ability to estimate the effect of these factors on
MetS development. The relatively small number of cases may
warrant future larger-scale, and even prospective, studies
to better assess the impact of anti-rheumatic medications
on MetS diagnosis. Additionally, given the small sample
size, interpreting results solely based on p-values is not
recommended;™*” however, estimating effect sizes and their
respective uncertainty might provide better insight into the
magnitude of the observed differences.

There were many variations between patient groups in
the current study; therefore, a simple correlation analysis
between variables provided limited strength to the results.
Accordingly, logistic regression analysis was conducted,
adjusting for one or two confounding variables, especially
those related to lipid metabolism. Other confounders for
MetS, including physical activity and dietary habits, were
not available in the current study cohort. Nonetheless, by
adjusting for several confounding variables, this analysis
offers insights for future larger-scale longitudinal studies.

The clinical relevance of the current study is strengthened
by the fact that it is among the few studies assessing the
frequency of MetS and its components across different RDs,
including rare diseases such as primary vasculitis. RDs are
considered a diverse array of conditions that, despite their
differences, share overlapping features, the use of common
non-specific therapies, and the potential for progression
from one disease to another, suggesting common pathogenic
mechanisms.P% In this study, MetS was frequently associated
with various RDs, with a significantly higher prevalence in
SLE patients compared to controls, potentially related to
disease activity. When comparing different RDs, MetS was
significantly more frequent in SLE (42%) than in other
RDs. Regarding MetS components, there was a significantly
higher frequency of hypertension and elevated TG in SLE
patients compared to those with other RDs. In contrast, no
significant difference in MetS diagnosis was reported among
RA, SLE, and SSc patients.’"! However, lower HDL levels
and increased abdominal circumference have been reported
in SLE and RA patients, respectively.!

Conclusion

The current study delves into the complex relationship
between metabolic alterations, inflammation, and disease
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activity in a group of RDs. Encompassing different
RDs in the same setting was one of the objectives of this
analysis, aiming to determine which disease warrants the
most attention. Moreover, this study is among the first to
assess the association of NLR and PLR with MetS across
different RDs. Investigating NLR and PLR in this context
may provide insights into the link between inflammation,
MetS, and atherosclerotic CVDs in RD patients. Given the
heightened frequency of MetS among SLE patients, larger-
scale prospective studies are warranted to explore the impact
of MetS on atherogenesis and CVDs in RDs.
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Abstract

Objective: Malignancy is a significant comorbidity in patients with
rheumatic diseases. This study investigates the incidence, prevalence,
and risk factors of malignancies among patients with rheumatic
diseases and non-inflammatory conditions in a rheumatology clinic.

Methods: A retrospective analysis was conducted on 2,600 patients
between January 2021 and January 2024. Data collected included
patient demographics, rheumatic disease types, non-inflammatory
conditions, treatments, and cancer history. Statistical analyses included
chi-square tests, Fisher’s exact tests, Mann-Whitney U tests, logistic
regression, and standard incidence ratio (SIR) calculations.

Results: Of the 2,600 patients, 100 had a cancer history, with a
median age of 66 years, higher than those without cancer (p<0.001).
Breast cancer was the most common malignancy (29%), followed by
gynecologic and respiratory cancers. Cancer prevalence was higher
among rheumatoid arthritis (RA) and osteoarthritis patients and
lower in ankylosing spondylitis and fibromyalgia patients. Twenty-six
patients received a cancer diagnosis after the onset of a rheumatic or
non-inflammatory condition. In female patients, gynecologic cancers
[SIR=3.76, 95% confidence interval (Cl)=1.2-8.7, p=0.005] and
lymphoma (SIR=8.14, Cl=1.6-23.7, p=0.001) were more common. In
male patients, the total number of cancers was significantly higher
(SIR=381, CI=182.7-700.8, p<0.001). Moreover, two patients treated
with nivolumab developed new-onset RA and psoriatic arthritis,
while one patient treated with ribociclib developed systemic sclerosis.
Logistic regression identified age [odds ratio (OR)=1.03], male gender
(OR=2.16), the presence of inflammatory diseases (OR=4.52), and
Charlson Comorbidity index score (OR=5.65) as significant predictors
of cancer diagnosis.

Conclusion: This study highlights the need for vigilant cancer
screening in rheumatic disease patients, especially the elderly. Future
research should focus on prospective studies to develop targeted
cancer prevention and management strategies for this population.

Keywords: Neoplasms, lymphoma, rheumatoid arthritis, autoimmune
diseases

(0}

Amac: Malignite romatizmal hastaliklarda 6nemli bir komorbiditedir.
Bu calismada bir romatoloji kliniginde takip edilen romatizmal ve
non-enflamatuvar hastaliklari olan bireylerde malignitelerin insidansi,
prevalansi ve risk faktorleri arastirilmaktadir.

Yontem: Ocak 2021 ile Ocak 2024 arasinda takip edilen 2.600
hasta Uzerinde retrospektif bir analiz yapildi. Toplanan veriler
arasinda hastalarin demografik ¢zellikleri, romatizmal hastalik turleri,
enflamatuvar olmayan durumlar, tedaviler ve kanser gecmisine yer
verildi. Istatistiksel analizlerden ki-kare, Fisher kesin olasilik ve Mann-
Whitney U testleri, lojistik regresyon analizi ve standart insidans orani
(SIR) hesaplamalari kullanildi.

Bulgular: 2.600 hastanin 100’tnde kanser 6ykust saptandi. Ortalama
yas 66 olup malignite 6ykusu olanlarda olmayanlara gére daha yuksekti
(p<0,001). Meme kanseri en sik gorilen malignite (%29) olup, bunu
jinekolojik ve solunum sistemi kanserleri takip etmekteydi. Kanser
prevalansi romatoid artrit (RA) ve osteoartrit hastalarinda daha yuksek,
ankilozan spondilit ve fibromiyalji hastalarinda ise daha dustktd. Yirmi
altl hastaya romatizmal veya enflamatuvar olmayan bir durumun
baslangicindan sonra kanser tanisi konuldu. Kadin hastalarda jinekolojik
kanserler [SIR=3,76, %95 guven araligi (GA)=1,2-8,7, p=0,005] ve
lenfoma (SIR=8,14, GA=1,6-23,7, p=0,001) daha sik goruldu. Erkek
hastalarda toplam kanser sayisi anlamli derecede yuksekti (SIR=381,
GA=182,7-700,8, p<0,001). Ayrica, nivolumab ile tedavi edilen iki
hastada yeni baslayan RA ve psoriatik artrit gelisirken, ribosiklib ile
tedavi edilen bir hastada sistemik skleroz gelisti. Lojistik regresyonda
yas [odds orani (OR)=1,06], erkek cinsiyet (OR=2,16), enflamatuvar
hastalik 6ykist (OR=4,52) ve Charlson komorbidite indeks skorunun
(OR=5,65) kanser gelisiminde énemli belirleyiciler oldugunu saptandi.

Sonuc: Bu calisma romatizmal hastaligi olan 6zellikle yaslh bireylerde
kanser taramasinin gerekliligini vurgulamaktadir. Bu hastalar icin
hedefe yonelik kanser 6nleme ve yonetim stratejileri gelistirme odakli
prospektif calismalara ihtiyac vardir.

Anahtar Kelimeler: Neoplazmalar, lenfoma, romatoid artrit,
otoimmun hastaliklar
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Introduction

Malignancies are a significant comorbidity in patients
with rheumatic diseases, posing unique challenges in their
management.!" This increased risk arises from both the
underlying autoimmune processes and potential side effects of
treatments such as immunosuppressants. Shared environmental

factors, like smoking, further amplify this risk.”

Chronic inflaimmation in rheumatic diseases fosters a
pro-tumorigenic environment through cytokine-mediated
DNA damage, angiogenesis, and immune dysregulation.
B4 Notably, conditions like primary Sjoégren’s syndrome
and systemic lupus erythematosus (SLE), and rheumatoid
arthritis (RA) are associated with higher risks of lymphoma,®-"!
emphasizing the need for vigilance.

The impact of antirheumatic treatments on cancer risk
remains debated.®”? While a 2019 systematic review found
no increased cancer risk with biological disease-modifying
antirheumatic drugs,!'” high doses of cyclophosphamide
have been associated with lymphoproliferative and bladder
cancers,'!! and prolonged azathioprine use may increase the

risk of skin cancers and cervical atypia.l'?

Additionally, the relationship between autoimmunity and
cancer is bidirectional.™ Immune responses against tumors
can target self-tissues, leading to paraneoplastic syndromes.
Moreover, cancer therapies, including chemotherapy and
immune-checkpoint inhibitors, can trigger immune-related
adverse events. 1]

While existing studies often focus on individual rheumatic
conditions, comprehensive analyses across multiple diseases
are scarce, especially in Turkish cohorts.['*"® This study aims
to bridge this gap by examining the incidence, prevalence,
and risk factors for malignancies in patients with rheumatic
and non-inflammatory diseases over a three-year period.

Materials and Methods

The electronic medical records of all 2,600 consecutive
patients who visited the two rheumatology clinics of a private
hospital between January 2021 and January 2024 were
retrospectively evaluated. This private hospital in Istanbul
provides care to both Turkish and international patients,
treating individuals aged 16 and above for rheumatic diseases
and non-inflammatory conditions.

Patient Selection

All 2,600 patients who visited the outpatient clinics
during the study period were included, regardless of
their final diagnosis. While many patients had confirmed
inflammatory rheumatic diseases based on established
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diagnostic criteria, some presented with non-inflammatory
conditions or non-specific complaints.

Inclusion Criteria

Inflammatory Diseases

Patients were included if they met the diagnostic or
classification criteria for inflammatory diseases, such as:

- RAIY

- Spondyloarthritis  (SpA),?” comprising ankylosing
spondylitis (AS), psoriatic arthritis (PsA),?!Y enteropathic
arthritis, and reactive arthritis

- Connective tissue diseases (CTDs), such as SLE,?%
Sjogren’s syndrome,®’! systemic sclerosis, myositis, and
undifferentiated CTDs

- Polymyalgia rheumatica (PMR),** gout!

25]

- Vasculitis, including Behget’s disease® and other

systemic vasculitides.?’-"

Non-inflammatory Conditions

Patients without a confirmed inflammatory diagnosis
were included in the study for completeness, but their
Osteoarthritis,?”  and
fibromyalgia®!! were diagnosed according to criteria. The

data were analyzed separately.

remaining non-inflammatory conditions included cases
such as isolated autoantibody positivity without clinical
manifestations of autoimmune disease, elevated acute-phase
reactants, non-specific musculoskeletal pain, or referrals for
different complaints, such as headaches or mucocutaneous
symptoms.

Data Collection

Data collected included age, gender, smoking status,
type of rheumatic disease, and non-inflammatory conditions
and treatments. Comorbidities were documented using the
Charlson Comorbidity index (CCI) for each patient. Patients
aged 65 and older at their last clinic visit were classified as
geriatric patients. Survival information for Turkish citizens
was obtained from the national registry, though specific times
and causes of death were not available. This information was
not available for international patients.

Malignancy Data

The type and onset of malignancies were recorded
relative to the onset of rheumatic disease. Cancers were
categorized as follows:

- Gastrointestinal cancers (C15-26): esophageal (C15),
stomach (C16), colorectal (C18-20), pancreatic (C25) cancers



- Respiratory system cancers (C30-38): laryngeal (C32),
lung (C34) cancers

- Skin cancers: melanoma (C43) and non-melanoma

skin cancers (NMSC) (C44)

- Gynecologic cancers cervical

(C51-58):
endometrium (C54), ovarian (C56) cancers

(C53),

- Male reproductive system cancers (C60-63): prostate
(C61), testicular (C62) cancers

- Urinary tract cancers (C64-68): renal cell carcinoma

(C64), bladder cancer (C67)

- Hematologic cancers (C81-96): lymphoma (C81-85),
multiple myeloma (C90), chronic lymphocytic leukemia
(C91.1)

- Sarcoma (C49), thyroid cancer (C73), carcinoma of
unknown primary (C80.1).

Statistical Analysis

Data analysis was performed using SPSS version 26 and
R version 4.2.2. Qualitative variables, such as the prevalences
of rheumatic diseases and cancers, were presented as absolute
and relative frequencies. Comparisons between groups for
gender, smoking history, geriatric status, and prevalences
of rheumatic diseases and cancers were conducted using the
chi-square test. Fisher’s exact test was utilized when expected
frequencies were less than 5. Age differences among groups
were assessed with the Mann-Whitney U test, and values
were expressed as medians * interquartile ranges (IQRs) due
to the non-normal distribution of these variables. Logistic
regression analysis was performed to determine the influence
of variables on cancer history.

For newly diagnosed cancer cases during the study
period, the standard incidence ratio (SIR), 95% confidence
intervals (CIs), and p-values were calculated using the R
program and the epiR package. The SIR was determined by
dividing the number of observed cases by the expected cases.
Observed cases refer to patients with a new cancer diagnosis
during the follow-up period. Expected cases were calculated
as person-years of follow-up multiplied by the incidence
rate of each cancer in the general population. For patients
without cancer, person-years of follow-up were calculated
from their first to their last visit during the study period. For
patients diagnosed with cancer after the onset of rheumatic
disease, person-years of follow-up were calculated from the
date of rheumatic disease diagnosis to the date of cancer
diagnosis. The incidence rates of specific cancers in the
Turkish population were obtained from 2018 public health
records.?

Statistical significance was set at a p-value of less than
0.05.
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The study was approved by the local ethics committee
(Memorial Bahgelievler Hospital Ethics Committee -
approval number: 133, date: 11.06.2024).

Results

General Demographics

The study included a total 0f 2,600 patients, with a median
age of 49 years (IQR=26) and a female-to-male ratio of 7:3.
Among all patients, 45.8% had inflammatory diseases, with
RA (33.7%), SpA (31.2%), CTDs (11.5%), and crystalline
arthropathies (11.1%) being the most common diagnoses.
Osteoarthritis (18.1%) and fibromyalgia syndrome (14.8%)
were among the most common non-inflammatory conditions
leading to admission. Other musculoskeletal complaints
(35.1%) and back pain (12.2%) accounted for the majority
of the remaining cases (Table 1).

Cancer Prevalence and Demographics

Out of the 2,600 patients, 100 had a history of cancer.
The female-to-male ratio was comparable between those
with and without a history of cancer (p=0.13). However,
the median age of patients with a history of cancer was
66 (IQR=16.5), while those without such a history were
younger, with a median age of 48 (IQR=25) (Table 1).

In total, 41 patients (3.4%) with inflammatory diseases
and 59 patients (4.2%) with non-inflammatory conditions
had a history of cancer (Table 2). When comparing all
patients with inflammatory diseases to those with non-
inflammatory conditions (e.g., osteoarthritis, fibromyalgia,
non-specific musculoskeletal pain), the prevalence of
malignancy was not significantly different between the two
groups in univariate analysis (p=0.32). However, when other
parameters were taken into account in multivariate logistic
regression, the difference became significant (p<0.001).

Further analysis of individual disease types revealed
that patients with AS, SpA and fibromyalgia had a lower
prevalence of cancer compared to other groups (p=0.005
for AS and SpA and p=0.01 for fibromyalgia). In contrast,
osteoarthritis was associated with a higher prevalence of
cancer (p=0.01) (Table 1).

By the end of the study, 39 patients were known to
have died, accounting for 1.6% of known cases. Of these,
10 patients (10.1%) were from the cancer group, while
29 patients (1.2%) were from the non-cancer group

(Table 1).



Table 1. Demographics, rheumatic diseases, and non-inflammatory conditions in patients with and without cancer

Total Cancer present Cancer absent p OR Cl
n=2,600 n=100 (%) n=2,500 (%)
Age <0.001
Median (IQR) 49 (26) 66 (16.5) 48 (25)
Min-max 16-88 28-88 16-88
Gender 0.13
Female 1862 (71.6) 65 (3.5) 1797 (96.5)
Male 738 (28.4) 35(4.7) 703 (95.3)
Smoking ever 684 (26.3) 31(31.0) 653 (26.1) 0.27
No 1916 (73.7) 69 (69.0) 1847 (73.9)
Yes 548 (21.1) 22 (22.0) 526 (21.0)
Previous 136 (5.2) 9(9.0) 127 (5.1)
CCl (mean = SD) 0.82+0.95 3.0+£1.1 0.74+0.82 <0.001
Mortality
Yes 39 (1.6%) 10 (25.6%) 29 (74.4%) <0.001 9.48 4.47-20.13
No 2282 80 2202
Unknown 279 10 269
Inflammatory diseases 1193 (45.8) 43 (3.6) 1150 (96.4) 0.55
Rheumatoid arthritis 403 (15.5) 17 (4.2) 386 (95.8) 0.67
Connective tissue diseases 138 (5.3) 9 (6.5) 129 (93.5) 0.09
Systemic lupus erythematosus 52 (2.0) 1(1.9) 51(98.1) 0.72
Sjogren’s syndrome 37 (1.4) 3(8.1) 34 (91.9) 0.16
Others 49 (1.8) 5 44
Spondyloarthropathies 373(14.3) 5(1.3) 368 (98.7) 0.005 0.30 0.12-0.76
Ankylosing spondylitis 255 (9.8) 2(0.8) 253(99.2) 0.005 0.18 0.04-0.74
Psoriatic arthritis 105 (4.0) 2(1.9 103 (98.1) 0.43
Enteropatic and reactive arthritis 13 1(7.6) 12 (92.3)
Vasculitis 27 (1.0) 1(3.7) 26 (96.3) 0.72
Behcet's disease 30(1.2) 0 30 (100) 0.62
Polymyalgia rheumatica 30(1.2) 1(3.7) 29 (96.7) 0.67
Familial Mediterranean fever 76(2.9) 1(1.3) 75 (98.7) 0.36
Cryrstalline arthropathies 133 (5.1) 9 (6.8) 124 (93.2) 0.07
Osteoarthritis 255 (9.8) 17 (6.7) 238(93.3) 0.01 1.98 1.10-3.56
Fibromyalgia syndrome 209 (8.0) 2(1.0) 207 (99.0) 0.01 0.20 0.04-0.83
Autoantibody positivity 85(3.3) 2(2.4) 83 (97.6) 0.57
High acute phase reactants 46 (1.8) 3(6.5) 43 (93.5) 0.42
Other complaints 864 (33.2) 35 829
Musculoskeletal 494 (19.0) 24 470
Back pain 172 (6.6) 2 170
Mucocutaneous 102 (3.9) 6 96
Headache 3(0.1) 1 2
Pulmonary 13(0.5) 1 12
Thrombosis 9(0.3) 1 8

CCl: Charlson Comorbidity index, CI: Confidence interval, IQR: Interquartile range, Min-max: Minimum-maximum, OR: Odds ratio, SD: Standard deviation
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Table 2. Comparison of cancer types and demographics in patients with inflammatory vs. non-inflammatory diseases

All patients Inflammatuary group Non-inflammatuary group p
n=100 n=43 (%) n=57 (%)

Age 0.13

Median (IQR) 66 (16.5) 67.5(13.5) 66 (18)

Min-max 28-88 40-88 28-85
Gender 0.65

Female 65 29 (67.4) 36 (63.2)

Male 35 14 (32.6) 21(36.8)
Geriatric 57 28 (65.1) 29 (50.9) 0.15
Smoking ever 31 13(30.2) 18(31.6) 0.88

No 69 29 (69) 40 (69)

Yes 22 7(16.7) 15(25.9)
Previous 9 6(14.3) 3(5.2)
Mortality

Yes 10 6(13.9) 4(7.0) 0.30

No 80 31(72.0) 49 (85.9)
Unknown 10 5(11.6) 5(8.7)
CCl (mean + SD) 3.06+1.11 3.56+1.16 2.7+0.94 p<0.001
Breast cancer 29 12 (27.9) 17 (29.8) 0.83
Gynecologic cancers 10 5(11.6) 5(8.8) 0.63
Ovarian cancer 4 2(4.7) 2(3.5) 0.57
Endometrium cancer 3 2(4.7) 1(1.8) 0.57
Cervix cancer 3 1(2.3) 2 (3. 5) 0.60
Male reproductive cancers 10 5(11.6) 5(8.8 0.63
Prostate cancer 9 5(11.6) 4 (7. O) 0.49
Testicular cancer 1 0 1(1.8) 0.57
Urological cancers 9 5(11.6) 4 (7.0) 0.49
Renal cell carcinoma 4 2(4.7) 2 (3.5) 0.57
Bladder cancer 5 3(7.0) 2 (3. 5) 0.64
Gastrointestinal cancers 12 7 (16.3) 5(8.8 0.25
Esophageal cancer 1 1(2.3) 0 0.43
Stomach cancer 5 3(7.0) 2(3.5) 0.64
Colorectal cancer 5 2(4.7) 3(5.3) 0.63
Pancreatic cancer 2 1(2.3) 1(1.8) 0.67
Respiratory system cancers 10 4(9.3) 6(10.5) 0.55
Laryngeal cancer 3 2(4.7) 1(1.8) 0.57
Lung cancer 7 2(4.7) 5(8.8) 0.69
Thyroid cancer 10 4(9.3) 6(10.5) 0.55
Hematologic cancers 2(4.7) 7(12.3) 0.29
Lymphoma 4 2(4.7) 2(3.5) 0.57
Chronic lymphocytic leukemia 1 0 1(1.8) 0.57
Multiple myeloma 4 0 4 (7.0) 0.13
Skin cancers 5 3(7.0) 2 (3.5) 0.64
Non-melanoma skin cancer 2 0 2(3.5) 0.50
Melanoma 3 3(7.0) 0 0.07
Sarcoma 1 0 1(1.8) 0.57
Carcinoma of unknown primary 1 0 1(1.8) 0.57

CCl: Charlson Comorbidity index, IQR: Interquartile range, SD: Standard deviation
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Analysis of Specific Cancers

Among the 100 cancer patients, the most prevalent
cancer type was breast cancer, affecting 29 patients (Figure
1). Details of specific cancers are presented in Table 2.
Five patients had multiple primary cancers: one patient had
prostate and laryngeal cancer; one patient had prostate and
lung cancer; one patient had prostate cancer and NMSC; one
patient had stomach cancer and melanoma; and one patient
had breast cancer, renal cell carcinoma, and melanoma. A
smoking history was reported in 31 patients.

Gender-based and Age Stratified Differences in
Cancer Prevalence

The detailed subgroup comparisons, including gender-
based and age-stratified differences, are presented in
Supplementary Tables. Smoking history was significantly
higher in males (p=0.005). Among female patients (n=65),
breast cancer (44.6%), gynecologic cancers (15.4%), and
thyroid cancer (13.8%) were the most common. Among
male patients (n=35), prostate cancer (25.7%) was the most
prevalent, followed by respiratory system cancers (22.9%)
and gastrointestinal cancers (17.1%). When comparing
female and male patients, respiratory system cancers were
more prevalent among males (p=0.003). Mortality was
higher in the geriatric group (p=0.04), with nine patients
known to have died compared to one patient in the non-
geriatric group. In the non-geriatric group, the most
common cancers were breast cancer (27.9%), thyroid cancer
(20.9%), gynecologic cancers (11.6%), and hematologic
cancers (11.6%). In the geriatric group, the most common
cancers were breast cancer (29.8%), gastrointestinal cancers

(17.5%), respiratory system cancers (15.8%), and prostate
cancer (12.3%). Thyroid cancers were significantly more
prevalent in the non-geriatric group (p=0.002).

Cancer Types Based on Rheumatic Diseases and
Treatments

Among the 100 patients with a history of cancer, an
analysis was conducted based on their rheumatic disease
history. Of the 43 patients with an inflammatory diagnosis,
the most prevalent rheumatic disease was RA, accounting
for 17 cases (Figure 2). These patients represented 4.2%
of all RA patients. The most common cancers among RA
patients were breast cancer (23.5%), gastrointestinal cancers
(23.5%), and gynecological cancers (17.6%). One-third of
these patients had a history of smoking. Thirteen patients
were treated with steroids. Methotrexate was used by 9
patients, hydroxychloroquine by 7 patients, and leflunomide
by 2 patients. Adalimumab was the biological treatment used
by only one patient. Nine patients with CTDs, nine patients
with crystalline arthropathies, two patients with AS, and two
patients with PsA had cancer. Detailed information on the
rheumatic diseases and treatments received by the patients is
presented in Table 3.

Non-inflammatory conditions accounted for 57 patients,
with the most common reasons for admission being non-
specific musculoskeletal complaints (24 patients) and primary
osteoarthritis (17 patients). Additionally, 2 patients were
referred to our clinics due to positive autoantibodies, and
3 patients were referred for elevated acute phase reactants.

Malignancies (N = 100)

m Breast cancer (29)

W Thyroid cancer (10)
m Sarcoma (1)

Figure 1. Types of malignancies
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m Gynecologic cancers (10)
Urological cancers (?) m Gastrointestinal cancers (12)

m Hematologic cancers (9)

| Carcinoma of unknown primary (1)

m Male reproductive cancers (10)
m Respiratory system cancers (10)
m Skin cancers (5)



Inflammatory diseases (N = 43)

8

m Rheumatoid arthritis (17) m Crystal arthritis (9)

® Ankylosing spondylitis (2) m Psoriatic arthritis (2)

m Polymyositis (1)

W Sarcoidosis (1)

m Polymyalgia rheumatica (1)

m Systemic sclerosis (1)
® Reactive arthritis (1)
m Vasculitis (1)

Figure 2. Inflammatory diseases with malignancy diagnosis

3

m Sjogren's syndrome (3)

® Systemic lupus erythematosus (1)
m Undifferenciated CTD (1)

m RS3PE (1)

CTD: Connective tissue disease, RS3PE: Remitting seronegative symmetrical synovitis with pitting edema

Timing of Cancer Diagnosis Relative to Rheumatic
Disease

Patients with cancer history were analyzed according
to timing of the cancer history relative to the onset of
rheumatic disease or non-inflammatory condition (Figure
3). Among 100 patients with cancer history, 74 patients had
cancer diagnosis earlier than the rheumatic disease or non-
inflammatory condition. Within these patients, 47 had non-
inflammatory conditions and 27 had rheumatic diseases
later on. In the latter group, 10 patients experienced the
onset of rheumatic disease more than 10 years after their
cancer diagnosis. Seven patients developed rheumatic
disease between 5 and 10 years after their cancer diagnosis,
six patients between 1 and 5 years, and four patients within
the same year as their cancer diagnosis. Specific cases
in the last group include: SLE onset following cervical
cancer; systemic sclerosis onset after a breast cancer
relapse; relapsing seronegative symmetrical synovitis with
pitting edema following laryngeal cancer; and vasculitis
following melanoma. The patient with a breast cancer
relapse developed systemic sclerosis within three months
of starting the kinase inhibitor ribociclib. In two patients
treated with the immune checkpoint inhibitor nivolumab,
one developed RA two years after an esophageal cancer
diagnosis, and the other developed PsA three years after a
melanoma diagnosis.

Sixteen patients with rheumatic diseases and 10 patients
with non-inflammatory complaints had a later cancer
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diagnosis. This group comprised 17 females and 9 males,
with a mean age of 66.4+9.7 years. Seven patients had a
history of smoking. The detailed diagnoses of these patients
are presented in Table 4A. These patients’ specific cancer
diagnoses, stratified by gender, number of observed and
expected cases, and SIRs, are presented in Table 4B. In
female patients, gynecologic cancers (p=0.005, CI=1.2-8.7),
hematologic cancers (p=0.002, CI=1.4-13.5), and lymphoma
(p=0.001, CI=1.6-23.7) were particularly more common.

— Cancer

Cancer
Non-inflammatory
condition (n=47

Rheumatic disease
(n=27)

-Onset after 10 years (n=10)

Rheumatic disease
(n=16)

Non-inflasnmatory
condition (n=10)

Cancer (n=74)

-Between 5-10 years (n=7)
-Between 1-5 years (n=6)

-In the same year (n=4)

Figure 3. Temporal relationship between the onset of cancer and

rheumatic or non-inflammatory diseases. The total number of patients
with a history of both rheumatic diseases and cancer is 43



Table 3. Treatments administered and types of malignancies in patients with specific inflammatory diseases

Treatments
Steroid (n=13)
Methotrexate (n=9)

Inflammatory diseases (n=43)
Rheumatoid arthritis (n=17)

Malignancies
Breast (n=4)
Stomach (n=2)

Leflunomide (n=2) Endometrial (n=2)

Hydroxychloroquine (n=7) Lung (n=2)
Bladder (n=2)
Prostate (n=2)

Esophageal (n=1)

Adalimumab (n=1)

Colorectal (n=1)

Lymphoma (n=1)
Breast (n=3)

Sjégren’s syndrome (n=3) Hydroxychloroquine (n=3)

Steroid (n=1)

Systemic lupus erythematosus (n=1) Cervix (n=1)

Hydroxychloroquine (n=1)
Nifedipine (n=1)
Acetylsalicylic acid (n=1)
Steroid (n=1)

Nifedipine (n=1)
Acetylsalicylic acid

NSAID (n=2)

Etanercept (n=2)

Steroid (n=1)
Methotrexate (n=1)

Systemic sclerosis (n=1) Breast (n=1)

Polymyositis (n=1) Ovarian (n=1)

UCTD (n=1)

Lymphoma (n=1)

Ankylosing spondylitis (n=2) Renal cell carcinoma (n=1)
Bladder (n=1)
Thyroid (n=1)

Melanoma (n=1)

Psoriatic arthritis (n=2)

Leflunomide (n=1)

Adalimumab (n=1)
NSAID (n=1)
Colchicine (n=1)
Steroid (n=1)
Steroid (n=1)
Steroid (n=1)
Leflunomide (n=1)
Steroid (n=1)

Reactive arthritis (n=1) Thyroid (n=1)
Thyroid (n=1)
Thyroid (n=1)

Larengeal (n=1)

Familial Mediterranean fever (n=1)

Sarcoidosis (n=1)
RS3PE (n=1)

Polymyalgia rheumatica (n=1)

Prostate (n=1)

Vasculitis (n=1) Breast (n=1)

Renal cell carcinoma (n=1)

Melanoma (n=1)
Breast (n=3)
Prostate (n=2)
Stomach (n=1)

Crystal arthritis (n=9) Steroid (n=6)
Allopurinol (n=6)

Colchicine (n=4)

Colorectal (n=1)

Pancreatic (n=1)

Larengeal (n=1)

Melanoma (n=1)

NSAID: Non-steroidal anti-inflammatory drug, RS3PE: Remitting seronegative symmetrical synovitis with pitting edema, UCTD: Undifferentiated connective tissue disease

In male patients, the total number of all cancers was
significantly higher (p<0.001, CI=182.7-700.8), although no

specific cancer type reached statistical significance.

Logistic regression analysis was performed to assess
the effects of age, gender, smoking history, comorbidities,
various rheumatic diseases, and treatments on the likelihood
of cancer. The analysis identified significant associations
between cancer diagnosis and age (p=0.002), male gender
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(p=0.02), the presence of inflammatory diseases (p<0.001),
and CCI score (p<0.001) (Table 5). However, individual
rheumatic diseases did notdemonstrate statistical significance.

Discussion

This study aimed to analyze the incidence, prevalence
and characteristics of cancer among patients with rheumatic
diseases and non-inflaimmatory conditions. The results



Table 4A. Comparison of patients diagnosed with cancer after inflammatory disease (n=16) onset or non-inflammatory conditions (n=10)

Inflammatory diseases (n=16)

Non-inflammatory conditions (n=10)

Age (mean + SD) 65.4+13.4 Age (mean + SD) 65.4+9.5
Female/male 11:5 Female/male 6:4
Smoking ever 3 Smoking ever 4

Spesific diseases

Malignancies

Spesific conditions

Malignancies

Rheumatoid arthritis (n=9)

Breast (n=2)

Osteoarthritis (n=6)

Breast (n=1)

Endometrial (n=2)

Stomach (n=1)

Colorectal (n=1)

Lung (n=1)

Bladder (n=1)

Ovarian (n=1)

Prostate (n=2)

Pancreas (n=1)

Lymphoma (n=1)

Multiple myeloma (n=1)

Lymphoma (n=1)

Back pain (n=1)

Renal cell carcinoma (n=1)

Cryrstalline arthropathies (n=3)

Prostate (n=2)

Positive autoantibodies (n=1)

Lung (n=1)

Stomach (n=1)*

Increased acute phase reactants (n=2)

Cervix (n=1)

Melanoma (n=1)*

Ankylosing spondylitis (n=1)

Renal cell carcinoma (n=1)

Sjogren syndrome (n=1)

Breast (n=1)

Polymyositis (n=1)

Ovarian (n=1)

UCTD (n=1)

Lymphoma (n=1)

Multiple myeloma (n=1)

SD: Standard deviation, UCTD: Undifferentiated connective tissue disease

Table 4B. Specific diagnosis, observed and expected cases, and SIRs for malignancies, stratified by gender

Female Expected SIR p Cl(95%) Male Expected  SIR p Cl (95%)

Observed Observed
All cancers (C00-96) 17 10.5 1.62 0.044 0.9-2.5 10 0.03 381.10 <0.001 182.7-700.8
Breast cancer (C50) 4 2.7 1.47 0.279 0.4-3.7
Gynecologic cancers (C51-58) 5 1.33 3.76 0.005 1.2-8.7
Ovarian cancer (C56) 2 0.36 5.51 0.012 0.6-19.9
Endometrium cancer (C54) 2 0.62 3.23 0.050 0.3-11.6
Cervix cancer (C53) 1 0.23 4.26 0.047 0.1-23.7
(l\éa6lg_r6e3p;roductive system cancers 3 104 788 0043 0584
Prostate cancer (C61) 3 0.94 3.20 0.031 0.6-9.3
Urinary tract cancers (C64-68) 2 0.36 5.51 0.012 0.6-19.9 1 0.65 1.53 0.280 0.04-8.5
Renal cell carcinoma (C64) 1 0.19 5.27 0.032 0.1-29.3 1 0.17 5.73 0.027 0.1-31.9
Bladder cancer (C67) 1 0.16 6.17 0.024 0.1-34.3 0
Gastrointestinal cancers (C15-26) 1 1.64 0.61 0.977 0.02-3.3 3 1.25 2.39 0.077 0.4-6.9
Stomach cancer (C16) 1 0.36 2.75 0.104 0.07-15.3 1 0.33 3.05 0.087 0.08-16.9
Colorectal cancer (C18-20) 1 0.58 1.73 0.229 0.04-9.6
Pancreatic cancer (C25) 1 0.13 7.67 0.016  0.1-42.7
Respiratory system cancers (C30-38) 1 0.67 1.49 0.291 0.04-8.3 1 1.46 0.69 0.856  0.02-3.8
Lung cancer (C34) 1 0.61 1.64 0.250 0.04-9.1 1 1.29 0.77 0.741 0.02-4.3
Hematologic cancers (C81-96) 4 0.75 5.30 0.002 1.4-13.5 1 0.44 2.27 0.145  0.06-12.6
Lymphoma (C81-85) 3 0.37 8.14 0.001 1.6-23.7 0
Multiple myeloma (C90) 1 0.12 8.52 0.013 0.2-475 1 0.07 14.32 0.005 0.3-79.7
Skin cancers (C43-44) 0 1 0.61 1.63 0.252  0.04-9.1
Melanoma (C43) 0 1 0.04 23.86 0.002  0.6-132.9

Cl: Confidence interval, SD: Standard deviation
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Table 5. Logistic regression analysis for malignancy

p Odds ratio Confidence interval
Age 0.002 1.03 1.01-1.06
Male gender 0.026 2.16 1.09-4.28
Inflammatory disease history <0.001 4.52 2.16-9.45
Charlson Comorbidity index <0.001 5.65 2.87-11.13

revealed several noteworthy findings that align with and
contribute to the current understanding of cancer risk in
these patient populations.

Firstly, the overall prevalence of cancer in this cohort
was 3.8%, with a higher median age among cancer patients
compared to those without cancer. This aligns with existing
literature suggesting that cancer incidence increases with age.
B3I Interestingly, our study found a lower prevalence of cancer
in patients with SpA, AS, and fibromyalgia, whereas those
with osteoarthritis exhibited a higher prevalence. Studies have
shown that the prevalence of cancer in patients with AS is not
significantly elevated compared to the general population.t¥

In this study, although male sex (p<0.001) and a history
of smoking-a known carcinogen- (p<0.001) were more
common in AS patients, these patients were generally
younger (p<0.001, mean: 38.8+10.6 years) and had lower
CCI scores (p<0.001, 0.6£0.7), which may partly explain
the reduced cancer prevalence observed in this group. On
the other hand, fibromyalgia patients were predominantly
female (p<0.001) and had lower CCI scores (p<0.001,
0.5+0.6), although age (p=0.33) and smoking history (p=0.49)
did not differ between those with and without the condition.

In contrast, patients with osteoarthritis showed an increased
risk of cancer, which may be linked to shared risk factors,
particularly advanced age.® In our study, osteoarthritis
patients were predominantly female (p<0.001), and smoking
was less common among them (p<0.001). However, these
patients were older (p<0.001, mean: 66.7£9.5 years) and had
higher CCI scores (p=0.004, 0.97+1.1). These findings suggest
that age and comorbidity status may have a greater influence
on cancer risk in this cohort than factors such as sex or smoking
history, particularly in patients with osteoarthritis.

"The analysis of cancer prevalence with aging revealed that
geriatric patients had a higher mortality rate, and a different
distribution of cancer types compared to non-geriatric
patients. Thyroid cancers were significantly more prevalent
in the non-geriatric group, which might reflect differences
in cancer biology and detection rates between age groups.©
Although lung, gastrointestinal, and prostate cancers were
more common in geriatric patients, these differences did not
reach statistical significance. This suggests that while there
are observable trends in cancer type distribution between age
groups, the sample size or variability may limit the statistical
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power to detect significant differences.

In terms of rheumatic disease, RA was the most
prevalent inflammatory disease in patients with cancer,
with 17 RA patients in total. Most of the RA patients in this
study were female (p<0.001), with a similar smoking history
compared to those without RA (p=0.12). However, RA
patients had higher CCI scores (p<0.001, 1.2+0.9) and were
older (p<0.001, 57.4+15.1 years). Although the frequency of
cancer did not reach statistical significance in this group, RA
remained the most common inflammatory diagnosis among
patients with a history of cancer, which may be attributed
to the relatively small sample size. Consequently, it was not
possible to draw definitive conclusions about the effects of
different treatments on cancer incidence in this cohort.

The analysis of specific cancer types revealed that breast
cancer was the most common malignancy in this cohort,
accounting for 29% of cancer cases. This finding is consistent
with global cancer statistics, which identify breast cancer as
the most prevalent cancer among women.?” Additionally,
this study identified sex-based disparities in cancer types,
with thyroid cancers being more common in females and
respiratory system and gastrointestinal cancers being more
frequent in males. The higher prevalence of respiratory
system cancers in males may be linked to the significantly
higher smoking history observed in this group.*!

An important aspect of this study was the timing of cancer
diagnosis relative to the onset of rheumatic disease, which
provided insights into potential causal relationships. In
some cases, rheumatic diseases preceded the onset of cancer,
while in others, rheumatic diseases developed after a cancer
diagnosis. This bidirectional relationship suggests that
chronic inflammation and immune dysregulation may play a
role in the development of both conditions.!” Among the 16
female patients with newly diagnosed cancers during follow-
up, gynecologic cancers and lymphoma were significantly
more common when SIRs were calculated based on the
latest incidence rates in the Turkish population. In the 10
male patients with newly diagnosed cancers during follow-
up, the total number of cancers was significantly higher.
Moreover, the occurrence of rheumatic diseases following
cancer treatment with immune checkpoint inhibitors and
kinase inhibitors highlights the impact of these therapies
on immune regulation, which was observed in three of our



patients.5’

Rheumatologists may encounter malignancy in various
contexts during routine clinical practice. Patients with
rheumatic diseases might receive a new cancer diagnosis,
requiring adjustments to their treatment plans. Additionally,
patients presenting with symptoms commonly associated with
rheumatic conditions, such as an elevated sedimentation rate,
positive autoantibodies, or back pain, may have an underlying
malignancy. In some cases, newly diagnosed seronegative
arthritis may represent a paraneoplastic syndrome, though
these diagnoses are often challenging to confirm. In this
study, four patients were diagnosed with both rheumatic
disease and cancer within the same year, suggesting a
potential paraneoplastic relationship. The recognition of
paraneoplastic syndromes is clinically significant, as they
often mimic primary rheumatic diseases and can complicate
the diagnosis and management of both conditions.

The results of the logistic regression analysis further
elucidate the factors associated with cancer risk in this
cohort. Age, male sex, the presence of inflammatory
diseases, and higher CCI scores were all significantly
associated with a higher likelihood of cancer. These
findings align with the broader literature on cancer risk
factors, emphasizing the role of age, comorbidity burden,
and gender in determining cancer susceptibility. The lack
of statistical significance for individual rheumatic diseases
in the regression analysis may be attributed to the low
number of cancer cases within each specific disease group.
These results reinforce the need for comprehensive cancer
risk assessments in patients with rheumatic diseases,
especially those with multiple comorbidities or higher
inflammatory disease activity.

In comparing our findings with previous Turkish studies
on malignancy risk in rheumatic diseases, several similarities
emerge. Similar to our study, research on patients with anti-
neutrophil cytoplasmic autoantibody-associated vasculitis
and primary Sjogren syndrome demonstrated an increased
cancer risk compared to the general Turkish population.
For instance, in the vasculitis cohort, the cancer risk was
2.1 dmes higher than in the general population, particularly
for lung and head-neck cancers.'! Likewise, the study on
primary Sjogren syndrome reported an overall increased risk
for both solid and hematologic malignancies (SIR=2.45),
with ovarian and non-Hodgkin lymphoma cancers being
notably more prevalent, underscoring the need for vigilant
cancer monitoring across different rheumatic diseases.!"”!
Similarly, studies on systemic sclerosis also identified an
elevated malignancy risk, particularly for breast and lung
cancers."8 In our study, RA was the most common rheumatic
disease associated with a history of cancer, and breast cancer
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emerged as the most frequent malignancy.

Study Limitations

There is conflicting information regarding the incidence
and prevalence of cancer in patients with rheumatic diseases,
primarily due to methodological challenges in this research
area.l*! Cancer risk is not constant or easily modeled over
time."!! Besides autoimmunity, other factors, such as
genetics and smoking, also contribute to cancer risk. On
the other hand, the risk of cancer development in patients
with rheumatic disease is very low, estimated as 2-5 cases per
1000 patients treated annually.®”! Many studies are limited
by short observation periods and small sample sizes, which
hinder statistical significance.

This study has several limitations that may introduce
bias and affect the interpretation of our findings. The
retrospective design is a key limitation, as it relies on existing
medical records, which are subject to missing data. This
could lead to misclassification of both rheumatic diseases and
cancer diagnoses, particularly in cases where detailed clinical
histories or follow-up data were unavailable. Furthermore,
the lack of detailed information on cancer staging, treatment
responses, and disease progression limits our ability to assess
cancer outcomes comprehensively.

Selection bias may also be present, as only patients
followed at our center were included. This could result in
the exclusion of patients with milder forms of disease who
may not require frequent hospital visits, or those who sought
care at other facilities. As a result, the patient population may
not be fully representative of the broader rheumatic disease
population, affecting the generalizability of our findings.

Additionally, survival bias is a potential issue, as patients
with more severe cancer or advanced rheumatic diseases may
have had limited follow-up, leading to an underestimation of
cancer prevalence in our study. Patients who succumbed to
cancer early in the disease course or those with poor health
may have been less likely to be captured in the study, skewing
the cancer incidence rates lower.

Finally, conducting the study at a single private
hospital limits the external validity of our results, as patient
demographics and healthcare practices may differ across
other regions or healthcare systems. This could mean that
our findings are not fully applicable to other populations,
particularly in terms of cancer screening and treatment
practices.

Conclusion

Despite these limitations, the large sample size and
comprehensive analysis in this study provide valuable insights



into the prevalence and characteristics of cancer in patients
with rheumatic diseases. The findings highlight the need for
vigilant cancer screening and monitoring in this population,
particularly considering the influence of age, gender, and
specific rheumatic conditions. Future research should
focus on well-designed, prospective, multicenter studies
with longer follow-up periods and larger cohorts to further
elucidate the complex relationship between rheumatic
diseases and cancer and to develop targeted strategies for
cancer prevention and management in these patients.
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Supplementary Table 1. Specific cancer types according to gender

All patients Female Male p OR Cl
n=100 n=65 (%) n=35 (%)
Age 0.22
Median (IQR) 66 (16.5) 65 (15) 69 (13.5)
Mean (SD) 63.7 (12.3) 62.6 (12.1) 65.8 (12.6)
Min-max 28-88 28-88 33-85
Gender
Female 65
Male 35
Geriatric patients 57 32(49.2) 25(71.4) 0.03 2.5 1.06-6.2
Smoking 31 14 (21.5) 17 (48.6) 0.005 3.4 1.4-8.3
No 69 51(78.5) 18 (51.4)
Yes 22 11(16.9) 11(31.4)
Previous 9 3(4.6) 6(17.1)
Mortality 0.35
Yes 10 5(7.7) 5(14.3)
No 80 52 (80) 28 (80)
Unknown 10 8(12.3) 2(5.7)
Breast cancer (C50) 29 29 (44.6) 0
Gynecologic cancers (C51-58) 10 10 (15.4) 0
Ovarian cancer (C56) 4 4(6.2) 0
Endometrium cancer (C54) 3 3(4.6) 0
Cervix cancer (C53) 3 3(4.6) 0
Male reproductive system cancers (C60-63) 10 0 10 (28.6)
Prostate cancer (C61) 9 0 9(25.7)
Testicular cancer (C62) 1 0 1(2.9)
Urinary tract cancers (C64-68) 9 4(6.2) 5(14.3) 0.27
Renal cell carcinoma (C64) 4 2.1 2(5.7) 0.61
Bladder cancer (C67) 5 2.1 3(8.6) 0.34
Gastrointestinal cancers (C15-26) 12 6(9.2) 6(17.1) 0.24
Esophageal cancer (C15) 1 1(1.5) 0 0.65
Stomach cancer (C16) 5 2(3.1) 3(8.6) 0.34
Colorectal cancer (C18-20) 5 2.1 3(8.6) 0.34
Pancreatic cancer (C25) 2 1(1.5) 1(2.9) 0.58
Respiratory system cancers (C30-38) 10 2(3.1) 8(22.9) 0.003 9.3 1.8-46.8
Laryngeal cancer (C32) 3 0 3(8.6) 0.04 1.09 0.9-1.2
Lung cancer (C34) 7 2(3.1) 5(14.3) 0.04 5.2 0.9-28.6
Thyroid cancer (C73) 10 9(13.8) 1(2.9) 0.15
Hematologic cancers (C81-96) 5(7.7) 4(11.4) 0.71
Lymphoma (C81-85) 4 3(4.6) 1(2.9) 0.56
Chronic lymphocytic leukemia (C91.1) 1 0 1(2.9) 0.35
Multiple myeloma (C90) 4 2(3.1) 2(5.7) 0.61
Skin cancers (C43-44) 5 1(1.5) 4(11.4) 0.05
Non-melanoma skin cancer (C44) 2 0 2(5.7) 0.12
Melanoma (C43) 3 1(1.5) 2(5.7) 0.28
Sarcoma (C49) 1 0 1(2.9) 0.35
Carcinoma of unknown primary (C80.1) 1 1(1.5) 0 0.65

ClI: Confidence interval, IQR: Interquartile range, OR: Odds ratio, SD: Standard deviation
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Supplementary Table 2. Specific cancer types according to geriatric status

All patients Non-geriatric Geriatric p OR Cl
n=100 n=43 (%) n=57 (%)
Age <0.001
Median (IQR) 66 (16.5) 52 (13.5) 70(9)
Mean (SD) 63.7 (12.3) 52.5(9.2) 72.2 (5.8)
Min-max 28-88 28-64 65-88
Gender 0.03 2.5 1.06-6.2
Female 65 33(76.7) 32 (56.1)
Male 35 10 (23.3) 25 (43.9)
Geriatric patients 57
Smoking 31 12 (27.9) 19(33.3) 0.56
No 69 31(72.1) 38 (66.7)
Yes 22 8(18.6) 14 (24.6)
Previous 9 4(9.3) 5(8.8)
Mortality 0.04
Yes 10 1(2.3) 9(15.8)
No 80 37 (86) 43 (75.4)
Unknown 10 5(11.6) 5(8.8)
Breast cancer (C50) 29 12 (27.9) 17 (29.8) 0.83
Gynecologic cancers (C51-58) 10 5(11.6) 5(8.8) 0.63
Ovarian cancer (C56) 4 2(4.7) 2(3.5) 0.57
Endometrium cancer (C54) 3 1(2.3) 2(3.5) 0.60
Cervix cancer (C53) 3 2(4.7) 1(1.8) 0.57
Male reproductive system cancers (C60-63) 10 3(7.0) 7(12.3) 0.50
Prostate cancer (C61) 9 2(4.7) 7(12.3) 0.29
Testicular cancer (C62) 1 1(2.3) 0 0.43
Urinary tract cancers (C64-68) 9 5(11.6) 4 (7.0) 0.49
Renal cell carcinoma (C64) 4 3(7.0) 1(1.8) 0.31
Bladder cancer (C67) 5 2(4.7) 3(5.3) 0.63
Gastrointestinal cancers (C15-26) 12 2(4.7) 10 (17.5) 0.06
Esophageal cancer (C15) 1 1(2.3) 0 0.43
Stomach cancer (C16) 5 0 5(8.8) 0.06
Colorectal cancer (C18-20) 5 1(2.3) 4(7.0) 0.38
Pancreatic cancer (C25) 2 0 2 (3.5) 0.05
Respiratory system cancers (C30-38) 10 1(2.3) 9(15.8) 0.04 7.8 0.9-64.7
Laryngeal cancer (C32) 3 0 3(5.3) 0.25
Lung cancer (C34) 7 1(2.3) 6(10.5) 0.23
Thyroid cancer (C73) 10 9(20.9) 1(1.8) 0.002 0.06 0.008-0.5
Hematologic cancers (C81-96) 5(11.6) 4 (7.0) 0.49
Lymphoma (C81-85) 4 3(7.0) 1(1.8) 0.31
Chronic lymphocytic leukemia (C91.1) 1 0 1(1.8) 0.57
Multiple myeloma (C90) 4 2(4.7) 2(3.5) 0.57
Skin cancers (C43-44) 5 1(2.3) 4 (7.0) 0.38
Non-melanoma skin cancer (C44) 2 1(2.3) 1(1.8) 0.67
Melanoma (C43) 3 0 3(5.3) 0.25
Sarcoma (C49) 1 0 1(1.8) 0.57
Carcinoma of unknown primary (C80.1) 1 1(2.3) 0 0.43

ClI: Confidence interval, IQR: Interquartile range, OR: Odds ratio, SD: Standard deviation
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Abstract

Objective: Sleep-related problems are common in rheumatoid arthritis
(RA) patients of advanced age. This study aimed to identify factors
contributing to poor sleep quality in elderly RA patients and assess
their impact on quality of life.

Methods: This study included RA patients aged =65 years, admitted
to a rheumatology clinic between May and September 2024, using
a cross-sectional design. The Pittsburgh Sleep Quality index (PSQI)
was used to evaluate sleep, while RA activity was measured via
disease activity score 28-C-reactive protein (DAS28-CRP), and quality
of life was assessed with the European Organization for Research
and Treatment of Cancer Quality of Life Questionnaire Core-30. A
multivariate regression analysis was used to identify factors associated
with poor sleep quality.

Results: The study included 77 elderly RA patients (mean age 70.8+4.9
years, 59.8% female). The median DAS28-CRP score was 4.3, and
75.3% were not in remission. A total of 50.65% of the patients had
poor sleep quality (PSQI >5). In the multivariate analysis, age =75 years
[odds ratio (OR)=8.23, 95% confidence interval (Cl) (1.51-44.77),
p=0.015], being single [OR=4.63, 95% CI (1.17-18.36), p=0.029],
active RA [OR=5.65, 95% CI (1.44-19.99), p=0.035] and depression
[OR=5.04, 95% CI (1.17-21.73), p=0.030] were associated with poor
sleep quality. Physical, emotional, and role function scores as well as
fatigue, pain, and insomnia symptoms were observed at worse levels
in the group with poor sleep quality.

Conclusion: Our study emphasizes the significance of managing
sleep disorders in elderly RA patients. Disease activity and psychosocial

0Oz

Amac: Romatoid artritli (RA) yasli hastalarda uyku iliskili problemlere
sik rastlanmaktadir. Bu calismanin amaci, yash RA hastalarinda kotu
uyku kalitesine katkida bulunan faktorleri belirlemek ve uyku kalitesiyle
yasam kaliteleri arasindaki iliskiyi degerlendirmektir.

Yontem: Bu kesitsel calismaya Mayis ve Eyltl 2024 arasinda ayaktan
bir tGictincl basamak romatoloji polikliniginde degerlendirilen =65 yas
RA hastalari dahil edildi. Uyku kalitesi Pittsburgh Uyku Kalitesi indeksi
(PSQI), RA hastalik aktivitesi hastalik aktivite skoru 28-C-reaktif protein
(DAS28-CRP) ve yasam kalitesi European Organization for Research
and Treatment of Cancer Quality of Life Questionnaire Core 30 0Olcegi
ile degerlendirildi. Kott uyku kalitesiyle iliskili faktorleri belirlemek icin
cok degiskenli regresyon analizi kullanildi.

Bulgular: Calismaya ortalama yasi 70,8 (+4,9) ve %59,8'i (n=46) kadin
olan toplam 77 yash RA hastasi dahil edildi. Ortanca DAS28-CRP skoru
4,3't0 ve hastalarin %75,3'0 remisyonda degildi. Hastalarin %50,65'i
kotu uyku kalitesine (PSQI >5) sahipti. Cok degiskenli analizde, =75 yas
[risk orani (RO)=8,23, %95 glven araligi (GA) (1,51-44,77), p=0,015],
bekar olmak [RO=4,63, %95 GA (1,17-18,36), p=0,029], aktif RA
[RO=5,65, %95 GA (1,44-19,99), p=0,035] ve depresyon [RO=5,04,
%95 GA (1,17-21,73), p=0,030] kotu uyku kalitesiyle iliskili olarak
bulunmustur. Fiziksel, duygusal ve rol fonksiyon skorlari ile yorgunluk,
agri ve insomnia semptomlari kétt uyku kalitesine sahip grupta daha
kotl dizeyde izlenmistir.

Sonuc: Sonuclarimiz, yasli RA hastalarinda uyku bozukluklarinin
yonetiminin  6énemini ortaya koymaktadir. Uyku sorunlari, artan
hastalik aktivitesi ve psikososyal durumla yakindan baglantili olup,
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factors are closely linked to sleep problems, which can be addressed to
improve sleep quality and overall quality of life.

Keywords: Rheumatoid arthritis, sleep quality, quality of life, disease
activity, elderly patients

Introduction

Rheumatoid arthritis (RA) is an autoimmune disorder
arising from a complex interaction of genetic, hormonal, and
environmental factors, leading to joint inflammation and
damage.ll Although RA’s prevalence varies between 0.5%
and 1%, it is observed to increase even more in the aging
population. The pathophysiology of RA involves abnormal
immune system activation that causes inflaimmation and
damage to the joints. At the same time, the exacerbation of
symptoms has often been associated with triggers such as
infections, smoking, and hormonal changes.”! The impact of
these inflammatory processes on quality of life is particularly
noticeable in elderly patients.

The immune system’s optimal functioning and
regulation of inflammatory responses are greatly influenced
by sleep. It is common for RA, an inflammatory disease,
to cause sleep disorders.P! Signaling activation and cellular
inflammasome expression may be inhibited in the presence
of RA. Dysregulation of sleep-wake activity is caused by a
disrupted inflammatory profile in RA patients, resulting
in excessive inflammation and increased pain sensitivity.!¥
Sleep disorders such as insomnia and restless legs syndrome
are common in RA patients and can complicate disease

management.©

Sleep disorders in RA patients can be caused by many
factors, including disease activity, neuropsychiatric diseases,
comorbidities, and medication use.” In particular, chronic
pain, which is a feature of RA, has been shown to disrupt
sleep continuity and reduce restorative sleep, contributing
to a decrease in quality of life.®! RA patients are increasingly
experiencing psychological problems such as depression
and anxiety, which can shorten of sleep duration, cause
sleep disruptions, and complicate treatment processes.” In
addition, while multiple drug use is known to be associated
with sleep disorders, drugs used in the treatment of RA can
also have negative effects on sleep. Corticosteroids can cause
insomnia and restlessness, while biological agents can affect
inflammatory processes and change sleep patterns.!'%!!

In conclusion, considering that sleep disorders in
RA patients are multifactorial, the management of these
disorders should be considered part of disease control.
Improving the quality of life for RA patients can be achieved
through awareness and appropriate approaches to this issue.
This study aimed to evaluate the factors that influence sleep
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bu faktorlerin hasta degerlendirmelerinde dikkate alinmasi hem uyku
kalitesini hem de genel yasam kalitesini olumlu yonde etkileyebilir.

Anahtar Kelimeler: Romatoid artrit, uyku kalitesi, yasam kalitesi,
hastalik aktivitesi, yasli hastalar

disorders in RA patients and the connection between sleep
disorders and quality of life to emphasize the importance of
considering these factors in managing the disease.

Materials and Methods

Study Design and Participants

This observational study was designed to evaluate the
factors affecting sleep disorders in RA patients. This cross-
sectional study included 109 RA patients aged 265 years who
applied to the rheumatology outpatient clinic of a tertiary
healthcare institution between May and September 2024.
Twenty-eight individuals were excluded due to terminal
diseases or acute intervention, use of assistive devices,
staying in nursing homes, having auditory or visual sensory
impairment, and communication disability. In addition, the
mini-mental state assessment was applied for the cognitive
evaluation of the patients, and 4 individuals who were
evaluated as “cognitively impaired” with a score below 24
points were not included in the study. The participants were
given written informed consent, and the study, which was
conducted in accordance with the Declaration of Helsinki,
was approved by the appropriate ethics committee. The
study was approved by Dr. Abdurrahman Yurtaslan
Ankara Oncology Training and Research Hospital Ethics
Committee IRB (no.: 2024-05/64, date: 23.05.2024).

Clinical Features Associated with RA

RA diagnosis was determined and/or confirmed by a
rheumatologist according to the criteria established by the
American College of Rheumatology/European Association
of Rheumatology.'” The patient’s history and electronic
records were used to record their RA diagnosis and follow-
up periods. Disease activity of RA was reviewed by disease
activity score 28-C-reactive protein (DAS28-CRP), where
a score of <2.6 is considered remission, while >2.6 is called
active disease.” Furthermore, the drugs utilized by the
patients in RA treatment have been analyzed in-depth and
categorized as biological and conventional synthetic disease-
modifying antirheumatic drugs and corticosteroids.

Evaluating the Characteristics of Sleep

All patients were asked in detail about their sleep
difficulties. The Pittsburgh Sleep Quality index (PSQI) was
chosen for sleep disturbance evaluation.'¥ The PSQI scale



has 24 questions, 19 of which are self-assessment questions
that examine the severity of certain sleep-related problems.
The 18 items included in the scoring are grouped into 7 areas
as “subjective sleep quality, sleep latency, sleep duration,
habitual sleep efficiency, sleep disturbance, use of sleeping
pills, and daytime dysfunction” and a maximum of 21 points
can be obtained from the test, with a score between 0-3 in
these areas. A PSQI score of >5 is evaluated as “poor sleep
quality”."¥ A high index score indicates worse sleep quality.
(14 Insomnia severity was determined by using the Insomnia
Severity index (ISI). ISI is a scale that evaluates the severity
of insomnia in 7 separate items out of a total of 28 points.
Clinically insignificant insomnia ranges from 0-7 points,
while lower threshold insomnia ranges from 8-14 points,
and moderate clinical insomnia ranges from 15-21 points.

Data Collection and Other Measurements

Patients” socio-demographics (age, gender, marital
status, education level, living partner, smoking status)
and anthropometric data were recorded. The participants
were assessed for other chronic diseases, and the burden
of comorbidity was determined by using the Charlson
Comorbidity index." The medications used at the time of
admission were examined in detail, and the use of 5 or more
medications was defined as polypharmacy.!'!

To evaluate the patients’ physical independence status,
the 6-item Katz Activities of Daily Living scale for basic
living activities and the 8-item Lawton-Brody Instrumental
Activities of Daily Living scale for instrumental activities
of daily living were used.!'”!¥ The Clinical Frailty scale
(CFS) 24 was utilized to determine the frailty status of the
individuals. Individuals with a CFS score of 24 were defined
as “frail”. The Global Pain scale and visual analog scale
(VAS) was used to determine pain intensity, and the scores
were recorded with two separate questions “global” and
“joint”.["")

The 15-item Geriatric Depression scale 15 (GDS-15)
was used for mood assesment.?” A GDS-15 26 was defined as
“depression”. The Generalized Anxiety Disorder-7 (GAD-7)
scales was used to asses the anxiety.?!! A score of <5 is defined
as minimal anxiety on this scale, while 5-9 is defined as mild,
10-14 as moderate, and 215 as severe anxiety. In our study,
we defined those with a GAD-7 score of 25 as “anxiety”.
Furthermore, the European Organization for Research
and Treatment of Cancer Quality-of-Life Questionnaire
Core 30 (EORTC QLQ-C30) scale was utilized to measure
quality of life. Evaluation was made in 3 categories: global
health status, functional scales and symptom scales. Twenty-
eight of the 30 questions were based on a four-point Likert-
type scale, while the remaining two questions assessed global
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health status. The higher the score for functional scales and
global health status, and the lower the score for symptom
scales, the better the health status.[!

Statistical Analysis

The Statistical Package for the Social Sciences (SPSS)
version 24 (IBM SPSS Inc., Chicago, USA) was used to
analyze all the data. The comparison of patients was made
based on their PSQI status (<5 vs. >5). Means, standard
deviation, median, minimum, and maximum values were
used to present numerical variables; while frequency and
percentage were used to report categorical data. The
Kolmogorov-Smirnov and Shapiro-Wilk tests were applied
to assess data distribution. Parametric tests were preferred
for data that followed a normal distribution, while non-
parametric tests were used for data that did not. Numerical
data were compared between groups using an independent
sample t-test or Mann-Whitney U test. Independent
sample t-test was used to compare numerical variables that
followed normal distribution; while the Mann-Whitney
U test was used to compare numerical variables that did
not. Comparison of categorical data conducted through
chi-square or Fisher’s exact test. A multivariate regression
analysis was performed to identify parameters associated
with poor sleep, using variables (age, sex, marital status, RA
disease activity, frailty, anxiety and depression) selected based
on statistical significance (p=0.05) in univariate analysis. The
Hosmer-Lemeshow test was used to assess the model’s fit.
Hazard ratios and their 95% confidence intervals (CI) were
reported from the models in all evaluations, and statistical
significance was accepted as p<0.05.

Results

Baseline Characteristics

A total of 77 patients aged 265 years with RA diagnosis
(mean age 70.8+4.9 years), participated in our study. Of
these, 59.7% of the patients were women, and 53.2% of
the population were married. The mean duration of RA
diagnosis was 4 years (2-30 years). The median DAS28-
CRP score was 4.3 (2.0-7.1), and 75.3% of the patients
were not in remission. Hypertension (46.3%), diabetes
mellitus (19.5%), and cardiovascular disease (19.5%) were
the three most common comorbidities. Polypharmacy was
observed in 31 patients (40.3%). The most commonly
used RA treatment agents were methotrexate (42.9%) and
leflunomide (33.8%). The median overall VAS score was 3
(1-7), while 11.7% of the participants were assessed as frail.
In terms of sleep disorder severity, more than half of the
patients (59.7%) had “no clinically significant insomnia”,



while only 3 patients (3.9%) had severe clinical insomnia.
Anxiety was detected in 15 (19.5%) patients, and depression
was detected in 25 (32.4%) (Table 1).

Evaluation of Sleep Quality

When evaluated with PSQI, the rate of patients with poor
sleep quality (PSQI >5) was found to be 50.65% (n=39). The
median PSQI score was 8 (6-14) in the (PSQI >5) group,
while it was 3 (1-5) in the PSQI <5 group. According to
ISI, moderate and severe insomnia were detected only in
the PSQI >5 group. Those with poor sleep demonstrated
significantly elevated DAS28-CRP scores (5.2 wvs. 3.0,
p<0.001), and a larger percentage were not in remission
(92.3% vs. 57.9%, p<0.001). In addition, VAS, GAD-7, and
GDS-15 scores were observed to be worse in this group
than in the other group (p<0.001). A detailed evaluation of
sleep quality is provided in Table 1. When adjusted for age,
gender, marital status, RA disease activity, frailty, anxiety,
and depression in multivariate regression analysis; age 275
years [odds ratio (OR)=8.23,95% CI (1.51-44.77), p=0.015],
being single [OR=4.63, CI (1.17-18.36), p=0.029], active
RA [OR=5.65, CI (1.44-19.99), p=0.035], and depression
[OR=5.04, CI (1.17-21.73), p=0.030] were associated with
poor sleep quality (Figure 1).

Quality of Life Assessment

The quality-of-life data assessed with EORTC QLQ-C30
are given in Table 2. The average global health status score
for the patients was 75 (16.7-100). The functional parameters
most frequently affected were role function [66.7 (16.7-
100)] and physical function [80.0 (13.3-100)], while the most
frequently recorded symptoms were pain [33.3 (0-100)] and
insomnia [33.3 (0-100)]. When compared according to sleep
quality, physical, emotional, and role function scores were
worse in the PSQI >5 group. Fatigue, pain, and insomnia
were observed at higher levels in this group. No difference
was found in terms of global health status and other quality
of life subparameters.

Discussion

"This cross-sectional study examined the factors thataffect
sleep quality in elderly RA patients and the effects of this
condition on quality of life. Our study showed that 75.3%
of patients had active RA, while 50.65% had impaired sleep
quality. DAS28-CRP scores were found to be significantly
higher in the PSQI >5 group as well. Multivariate regression
indicated that poor sleep quality wasindependently associated
with advanced age (275 years), being single, heightened
disease activity, and depression. Patients with poor sleep
quality had worse physical, emotional, and role functioning
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and more symptoms of fatigue, pain, and insomnia based
on quality-of-life assessments. These findings emphasize
that sleep quality and the factors that may affect it should be
taken into consideration in the management of RA patients
and that these may be related to quality of life.

The frequency of sleep disorders in RA patients and their
relationship with remission status have been demostrated in
previous studies in the literature.”>*’! Brahem et al.”? found
the frequency of sleep disorders measured with PSQI to be
51%, similar to ours, and this was found to be related to
disease activity. In another study on RA, sleep disorders were
detected in 65.3% of the total population, and a moderate
correlation was found between disease activity and PSQI
scores in this group.’’ Previous large-scale population
studies have shown that, insomnia is common in RA
patients, similar to our findings. In addition, improvement
in sleep quality has been reported to have positive effects
on quality of life.?" In our study, RA disease activity was
found to be independently associated with sleep disturbance
at a rate of 5.65 (1.44-19.99) times. Chronic pain, fatigue,
and discomfort resulting from chronic pain and ongoing
inflammatory processes in RA, which can seriously impair
sleep quality. Sleep problems may arise from increased levels
of proinflammatory cytokines [tumor necrosis factor-alpha,
interleukin (IL)-6, and IL-1] in the central nervous system.
The sleep-wake cycle is directly affected by the activation
of the by these

inflammatory processes, which in turn increase cortisol

hypothalamic-pituitary-adrenal —axis

levels and make it difficult to fall asleep. Sleep quality can
be negatively impacted by the reduced mobility that occurs
with increasing disease activity in RA patients. As a result,
failure to achieve remission in RA patients is pivotal in the
pathophysiology of sleep disorders, which can significantly
reduce the life quality.

The relationship between RA patients and depression
is influenced by the chronic nature of the disease and its
associated challenges. The rate of depression detected
in 32.4% of our patients is consistent with findings in
the literature evaluating other elderly RA patients.?>2¢
Depression risk may be elevated by specific medications used
in the treatment of RA, such as corticosteroids. Furthermore,
patients’ mental health can be negatively impacted by long-
term treatment, side effects, and the need for constant
monitoring. The developmentof depression can be facilitated
by the unpredictable and fluctuating course of RA, as well
as the uncertainty and loss of control it causes in patients.
Disease progression can result in a decline in patients’ self-
sufficiency and a fear of losing independence, which can lead
to psychological pressure and depression. According to our
research, depression was independently associated with sleep



Table 1. Sociodemographic and disease characteristics in terms of PSQI score

Characteristic Overall PSQI <5 PSQI >5 p-value
(n=77) (n=38) (n=39)

Age, years, mean (SD) 70.8 (4.9) 70.8 (4.9) 70.8 (5.0) 0.980
65-74 years 59 (76.6) 28(73.7) 31(79.5) 0.547
=75 years 18 (23.4) 10 (26.3) 8(20.5)

Gender, female, n (%) 46 (59.7) 21 (55.3) 25 (64.1) 0.429

Marital status, married, n (%) 41 (53.2) 29 (76.3) 12 (30.8) <0.001

Education time, <5 years, n (%) 59 (76.6) 32 (84.2) 27 (69.2) 0.120

Living alone, n (%) 15(19.5) 5(13.2) 10 (25.6) 0.167

Current smokers, n (%) 9(11.7) 3(7.9) 6(15.4) 0.306

BMI, kg/m?, mean (SD) 259 (3.4) 25.7 (2.9) 26.2 (3.8) 0.527

Duration of RA, years, median (range) 4 (1-30) 4 (1-30) 4 (1-30) 0.939

DAS28-CRP score, median (range) 4.3(2.0-7.1) 3.0(2.0-5.9) 5.2 (2.1-7.1) <0.001

Active disease, n (%) 58 (75.3) 22 (57.9) 36 (92.3) <0.001

Comorbidities, n (%)

Hypertension 36 (46.8) 17 (44.7) 19 (48.7) 0.447
Diabetes mellitus 15(19.5) 8(21.5) 7 (18.4) 0.817
Cardiovascular disease 16 (19.5) 8(21.5) 8(20.5) 0.978
Cerebrovascular disease 4(5.2) 3(7.9) 1(2.6) 0.292
Chronic obstructive pulmonary disease 9(11.7) 3(7.9) 6(15.4) 0.306
Benign prostatic hyperplasia 14 (18.2) 7(18.4) 7(17.9) 0.957

CCl, score, median (range) 3(2-7) 3(2-4) 3(2-7) 0.120

Number of drugs, median (range) 4 (2-8) 4 (2-8) 4 (2-8) 0.666

Polypharmacy, n (%) 31(40.3) 15(39.5) 16 (41.0) 0.890

RA treatment, n (%)
csDMARDs

Methotrexate 33(42.9) 14 (36.8) 19 (48.7) 0.292
Leflunamide 26 (33.8) 15 (39.5) 11(28.2) 0.296
Sulfsalazine 12 (15.6) 8(21.1) 4(10.3) 0.192
Hydroxychloroquine 10(13.0) 5(13.2) 5(12.8) 0.965
bDMARDs 12 (15.6) 4(10.5) 8(20.5) 0.227
Corticosteroids 49 (63.6) 26 (68.4) 23(59.0) 0.389

VAS, general score, median (range) 3(1-7) 2(1-6) 4(1-7) <0.001

VAS, joint score, median (range) 3(1-9) 2 (1-7) 6 (1-9) <0.001

ADL, median (range) 6 (4-6) 2 (4-6) 2 (4-6) 0.465

IADL, median (range) 5 (4-8) 5 (4-8) 5 (4-8) 0.484

CFS, median, (range) 2(1-7) 3(1-4) 6 (1-7) 0.001

Frail, CFS 24, n (%) 9(11.7) 1(2.6) 8(20.5) 0.029

PSQI, score, median (range) 6(1-14) 3(1-5) 8 (6-14) <0.001

ISI, score, median (range) 5(0-24) 2.5 (0-10) 9 (2-24) <0.001

Insomnia severity, n (%)

No clinically significant insomnia 46 (59.7) 37 (97.4) 9(23.1) <0.001
Subthreshold insomnia 25(32.5) 1(2.6) 24 (61.5)

Clinical insomnia (moderate) 3(3.9 - 3(7.7)

Clinical insomnia (severe) 3(3.9 - 3(7.7)

MMSE, score, mean (SD) 28.1(1.9) 28.3(1.7) 27.9(2.2) 0.915

GAD-7, score, median (range) 2 (0-13) 1 (0-5) 3(0-13) <0.001

Anxiety, GAD-7 =5, n (%) 15(19.5) 2(5.3) 13(33.3) 0.002

GDS-15, median (range) 3(0-10) 2 (0-9) 4 (0-9) <0.001

Depression, GDS-15 =6, n (%) 25(32.4) 5(13.2) 20 (51.3) <0.001

ADL: Activities of daily living, BMI: Body mass index, CCl: Charlson Comorbidity index, CFS: Clinical Frailty scale, DAS28-CRP: Disease activity score 28-C-reactive protein,
DMARDs: Disease-modifying antirheumatic drugs, GDS: Geriatric Depression scale, IADL: Instrumental activities of daily living, MMSE: Mini-Mental State Assessment, PSQI:
Pittsburgh Sleep Quality index, SD: Standard deviation, VAS: Visual analogue scale
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OR (95% Cl)
8.23(1.51-44.77)
1.31(0.36-4.68)
4.63 (1.17-21.73)
5.65 (1.44- 19.99)
5.04 (1.17- 21.73)

4.24 (0.57-31.62)

Sleep quality
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0.035
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Figure 1. Forest plot of regression analysis on factors affecting sleep quality

Active RA: Patients with DAS score =2.6

Depression: Geriatric Depression scale-15 (GDS-15) was used for mood-related examination and a score =6 was defined as “depression”.

Anxiety: Generalized anxiety disorder-7 (GAD-7) scales were used for anxiety examination. Those with a GAD-7 score of =5 defined as anxiety
Cl: Confidence interval, DAS: Disease activity score, OR: Odds ratio, RA: Rheumatoid arthritis

Table 2. Comparison of EORTC subscales in terms of PSQI score

EORTC QLQ-30 parameters Overall PSQI <5 PSQI >5 p-value
(n=77) (n=38) (n=39)

Global health status, median (range) 75.0 (16.7-100) 83.3(16.7-100) 66.6 (16.7-100) 0.102

Functional scales, median (range)
Physical function 80.0 (13.3-100) 80.0 (33.3-100) 73.3(13.3-86.7) 0.005
Emotional function 83.3(16.7-100) 87.5(16.7-100) 75.0 (41.7-100) 0.050
Cognitive function 83.3 (33-100) 93 (50.0-100) 83.3(33,3-100) 0.064
Role function 66.7 (16.7-100) 83.3(16.7-100) 66.7 (16.7-100) <0.001
Social function 83.3 (0-100) 100 (0-100) 83.3 (0-100) 0.081

Symptoms scales, median (range)
Fatigue 22.2 (0-66.7) 11.1 (0-66.7) 22.2 (0-66.7) 0.047
Pain 33.3(0-100) 33.3(0-100) 66.7 (0-83.3) 0.002
Nausea and vomiting 0 (0-100) 0 (0-50.0) 0 (0-50.0) 0.430
Dyspnea 0 (0-100) 0(0-66.7) 0 (0-100) 0.177
Loss of appetite 0(0-33.3) 0(0-33.3) 0(0-33.3) 0.443
insomnia 33.3(0-100) 0 (0-66.7) 66.7 (33.3-100) <0.001
Diarrhea 0 (0-66.7) 0 (0-66.7) 0 (0-66.7) 0.257
Constipation 0(0-33.3) 0(0-33.3) 0(0-33.3) 0.642
Financial difficulties 0 (0-66.7) 0(0-33.3) 0 (0-66.7) 0.128

EORTC QLQ-30: European Organization for Research and Treatment of Cancer Quality-of-Life Questionnaire Core 30, PSQI: Pittsburgh Sleep Quality index

disorders at a rate of 5.04 (1.17-21.73) times. Depression is
known to cause disruptions in sleep architecture, making it
hard to fall asleep and negatively affecting sleep continuity.
7 Sleep disorders are exacerbated by imbalances in the
serotonergic and dopaminergic neurotransmitter systems,
which are linked to this condition. In the management
of elderly RA patients, it is crucial to evaluate depressive
symptoms as they have a significant impact on sleep quality
through both biological and psychological mechanisms.
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Aging plays a significant role in natural physiological
that increase the likelihood of sleep disorders. Sleep quality
may decline in older individuals due to disruptions in their
circadian rhythm, decreased melatonin production, and
increased physical discomfort. In addition, aging causes
a decrease in sleep duration, shortened deep sleep stages,
and increased night awakenings.?®* In our study, aging
was independently associated with sleep disorders in the

multivariate regression analysis, consistent with findings



reported in the literature. Additionally, it is noteworthy
that single individuals are more prone to sleep disorders.
According to the literature, married individuals have
stronger social and emotional support, which are crucial
for stress management.**! Sleep patterns can be negatively
impacted by social isolation and loneliness, which increase
psychological stress and anxiety levels.

In our study, some notable differences were observed
between the groups with and without sleep disorders in
terms of the quality of life assessment of elderly RA patients
using EORTC QLQ-C30. Contrary to expectations, no
significant difference was observed regarding general health
status. This may be due to patients’ tendency to view their
overall health perception from a broader perspective rather
than focusing solely on symptoms. The patient’s overall
health perception may not always be directly affected by
specific symptoms, as it may be thought. However, physical,
emotional, and role functioning were significantly worse in
patients with poor sleep quality. The deterioration in physical
functionality can be explained by the negative effects of joint
pain and movement restrictions on sleep quality. Increased
pain at night and morning stiffness can disrupt patients’ sleep
patterns and negatively affect their daytime functions.'!! The
deterioration in emotional functionality may be associated
with high levels of depression and anxiety. The reduction
in role functionality could be attributed to the fact that
patients who struggle to meet their daily responsibilities may
experience the effects of sleep disorders more profoundly.
In symptom scales, significant differences were detected in
the parameters “fatigue”, “pain” and “insomnia” according
to sleep disorder status. These findings are expected since
these are parameters that have a significant effect on sleep
disorders, especially within the symptomatic burden of RA.

Study Limitations

This study has some limitations. The cross-sectional
design limits the ability to determine causality. The
generalizability of the results is restricted by the small
sample size and the study being conducted in a single
center. Objective sleep measurements were not utilized, and
sleep disturbances were assessed solely through subjective
methods. In addition, since the scale used to assess quality
of life was not specific to RA, it was not possible to examine
all the symptoms specific to the disease in detail. Our study
involved subjective assessment of sleep quality in RA patients.
The use of objective methods such as polysomnography or
actigraphy could increase the strength of the study’s results.
However, our study also has notable strengths. Quality of life
and sleep disturbances in elderly RA patients were evaluated
comprehensively, and the effects of sleep disturbances on
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the functional status and symptoms of the patients were
examined in detail. Moreover, multivariate analyses revealed
independent relationships between sleep disturbances. In
this context, our study provides important findings that
contribute to the literature.

Conclusion

This study is important in terms for identifying the
factors affecting sleep quality in elderly RA patients and
highlighting the effects of these disorders on the patients’
quality of life. Managing disease activity alongside
psychosocial and functional support can improve both
sleep and quality of life outcomes. Incorporating specific
strategies, like cognitive-behavioral therapy for insomnia
and lifestyle modifications, such as establishing proper sleep
hygiene practices, can alleviate insomnia and enhance sleep
quality, resulting in better health outcomes. These findings
indicate that sleep management in RA patients is a crucial
component of disease management strategies.
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initiated with biological DMARDS

@ Zehra Ozsoy, ® Serife Asya Germe, ® Gizem Ayan, ® GUlli Sandal Uzun, ® Mustafa Ekici,® Erdinc Unaldl,
@ Levent Kilic, ® Ali Akdogan, ® Sule Apras Bilgen, ® Sedat Kiraz, ® Ali ihsan Ertenli

Hacettepe Universitesi Tip Fakiiltesi, Ic Hastaliklari Anabilim Dali, Romatoloji Bilim Dali, Ankara, Tirkiye

0z Abstract

Amac: Romatoid artrit (RA) etiyolojisi net olarak bilinmeyen, diinya
ntfusunun %0,5-1'ini etkileyen enflamatuvar, otoimmun sistemik

bir hastaliktir. Bu calismada biyolojik tedavi alan veya yeni baslanan clinical characteristics, treatment choices, and treatment responses of

seronegatif (SN) ve seropozitif (SP) RA hastalarinin demografik, klinik seronegative (SN) and seropositive (SP) RA patients who were receiving
ozelliklerinin, tedavi secimlerinin ve tedaviye yanitlarinin karsilastiriimasi or newly started biological treatment.

hedeflenmistir.

Objective: Rheumatoid arthritis (RA) is an inflammatory, autoimmune
systemic disease. This study aimed to compare the demographic,

o i . i o Methods: The files and records of patients registered with Hacettepe
Yontem: 2010-2024 tarihleri arasinda biyolojik hastalik modifiye edici University Biological Database with RA diagnosis who were planned
antiromatizmal ilaclgr (b-DMARD) kullanmasi planlanan ve kullanan to use biological disease-modifying antirheumatic drugs (b-DMARDs)
RA tanili Hacettepe Universitesi Biyolojik Veri Tabani'na kayitl hastanin between 2010-2024 were scanned. RA patients were divided into
dosyalari ve kayitlari otomasyon sisteminden tarandi. RA hastalari SPRA two groups as SPRA and SNRA. Demographic characteristics, disease
ve SNRA olarak iki gruba ayrildi. Calismaya dahil edilen RA hastalarinin duration, bDMARD use follow-up period, comorbidities, RA extra-
demqgraflk ézle”'kler," hastalik suresi, b-DMARD kuIIanlm takip articular findings, visual analog scale (VAS) global, VAS pain, VAS
stresi, komorbiditeleri, RA ekstraartiktler bulgulari, fomatoid faktor fatigue, Health Assessment Questionnaire-Disability index were
ve anti-siklik sitrulinlenmis peptid antikoru sonuclari, biyolojik tedavi recorded for RA patients included in the study.
baslangici ve kontrollerde hastalik aktivasyon dlctimleri, gérsel analog

slcek (GAO) global, GA® agn, GA® yorgunluk, Saglik Degerlendirme Results: lTwo thousand fiye hundred and fifty-nine patients were
Anketi-Engellilik indeksine kaydedildi. included in the study. Median age of the patients was 55 years and

) o 2034 of them were female. 75% of the patients were SPRA, 25%
Bu!gullar:lClah_smaya 2.559 hasta dahil edildi. Hastalarin yas ortanca were SNRA. Although the DAS-28 score did not create a statistically
degeri 55 idi ve _2.034’u kadlndl. Hagtgllk stresi ortanca degeri 14 yildi. significant difference when compared between the two groups, the
Hastalarin %75'i SPRA, %251 SNRA idi. Hastalik aktivite skoru (DAS-28), rate of patients with low disease activity was higher in the seronegative
iki grup arasinda karsilastirildiginda istatistiksel anlamli fark olusturmasa group, while the rate of patients with moderate and high disease
da dustk hastalik aktivitesinde olan hasta orani SNRA grupta daha activity was higher in the SPRA group. When patients were evaluated
fazla iken, SPRA grupta ise orta ve ylksek hastalik aktivitesindeki hasta according to the disease activity score (DAS-28) disease activity score
orani daha fazlaydi. B-DMARD tedavisi sonrasi hastalar DAS-28 hastalik after b-DMARD treatment, the proportion of patients who achieved
aktivite skoruna gore degerlendirildiginde remisyon veya dustik hastalik remission or low disease activity was higher in the seronegative group.
aktivitesine ulasan hasta orani SNRA grupta, orta ve yiksek hastalik Among extra-articular findings, the frequency of interstitial lung
aktivitesinde kalan hasta orani SPRA grupta istatistiksel anlamli fark disease and sicca symptoms were higher in the SPRA group.

olusturmasa da daha fazla idi. Ekstraartiktler bulgulardan interstisyel . :
akciger hastaligi sikligi ve sikka semptomlari SPRA grupta daha fazla idi. Conclusion: SPRAA and_SNRA can be.C.OHSIdel’ed as two separate
subtypes of RA with differences in clinical features, extra-articular

Sonuc: SPRA ve SNRA Klinik ozellikleri, ekstraartikiler tutulum involvement findings, disease activities, treatment choices and
bulgulari, hastalik aktiviteleri, tedavi secimleri ve tedavi yanitlari treatment responses.

farkliliklar goésteren RA'nin iki ayri alt tipi olarak dustndlebilir. . " i .
) ) ) - i Keywords: Rheumatoid arthritis, seropositive, seronegative,
Anahtar Kelimeler: Romatoid artrit, seropozitif, seronegatif, b-DMARD b-DMARD
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Giris

Romatoid artrit (RA) etiyolojisi net olarak bilinmeyen,
enflamatuvar, simetrik periferik poliartritdr.!!’ Diinya
niifusunun  %0,5-I'ini etkileyen, otoimmiin sistemik bir
hastaliktir.” Tedavi edilmez ise basta el ve ayak kigciik
eklemleri olmak tizere sinoviyal pek ¢ok eklemde, kikirdak-
kemik harabiyetine, deformitelere ve fiziksel iglev kaybina
neden olur.P! Sistemik enflamasyona bagl olarak akciger
fibrozisi, sklerit, lenfoproliferatif hastalik gibi diger organ
tutulumlarma da yol acabilecegi gibi inme, miyokard

enfarktiisii ile sonuclanabilecek aterosklerozu hizlandirabilir.
[6]

Anti-siklik = sitrulinlenmis peptid antikoru (ACPA),
romatoid faktor (RF) gibi RA tamsinda kullanmilan bir
otoantikor olmakla birlikte, prognozun tahmin edilmesinde
de degerli bir belirtectir.” RF kadar duyarli olmakla birlikte
RE’den ¢ok daha spesifiktir.® REF ve ACPA gibi RA ile
iligkili otoantikorlarin varligi hastaligin otoimmiin dogasin
destekler.”!% ve eklem hasari, ekstraartikiiler bulgular,
mortalite ile iliskilidirler.!12 Onceki Amerikan Romatizma
Dernegi (American College of Rbeumatism - ACR) 1987
kriterleri, ACPA heniiz gelistirilmediginden yalnizca RF’yi
iceriyordu." Bu otoantikorlar, ACR/Avrupa Romatizmayla
Miucadele Birligi (the European Alliance of Associations for
Rbeumatology - EULAR) 2010 RA tan:i kriterlerine dahil
edilmistir." Otoantikor pozitifligi olan hastalar “seropozitif
RA” (SPRA) olarak adlandirilirken, RA’nin klinik belirtilerini
gosteren ancak antikor pozitifligi olmayanlar ise “seronegatif
RA” (SNRA) olarak tanimlanir.!'¥

RA farkli klinik fenotipleri ve tedaviye degigken yanitlari
olan bir sendrom olarak kabul edilmektedir.*"”! RF ve
ozellikle ACPA’nin tanimlanmast, belirli genetik ve gevresel
risk faktorlerine sahip, homojen bir hasta alt grubunun ve
ayrica hastaligin daha siddetli seyrinin taninmasina olanak

saglamigtir.!'?

Bu calismada biyolojik tedavi alan veya yeni baglanan
SNRA ve SPRA hastalarinin demografik, klinik 6zelliklerinin,
tedavi secimlerinin ve tedaviye yanitlarinin kargilastrilmasi
hedeflenmistir.

Gerec ve Yontemler

Hasta Secimi

2010-2024 tarihleri arasinda bDMARD kullanmasi
planlanan ve kullanan 2010 ACR/EULAR RA tam
kriterlerini¥ saglayan RA tamili Hacettepe Universitesi
Biyolojik Veri Taban’na (HUR-BIO) kayith 2559
hastanin dosyalar1 ve kayitlari otomasyon sisteminden
tarandi. HUR-BIO 2005 yilinda kurulan, biyolojik hastalik

Ozsoy ve ark. Seroporitif ve seronegatif romatoid artrit hastalarinin karsilastirimasi

modifiye edici antiromatizmal ilaglar (b-DMARD) tedavisi
baslanacak olan romatolojik hastaliga sahip hastalarin kayit
ve takip edildigi tek merkezli veri tabanidir."® Hastalar tek
kaynaktan se¢ilmistir. Kontrol grubu olmayan, tek merkezli,
retrospektif, tanimlayict bir calismadir.

Calisma Parametreleri

Caligmaya dahil edilen RA hastalarinin yas, cinsiyet,
egitim durumu gibi demografik 6zellikleri, hastalik siiresi,
b-DMARD kullanim takip stiresi, komorbiditeleri [diabetes
mellitus (DM), hipertansiyon (HT), kronik bobrek hastalig
(KBH), koroner arter hastaligi (KAH), astim, malignite],
RA ekstraartikiiler bulgulari [romatoid nodiil, amiloidoz,
karpal tiinel sendromu, intertisyel akciger hastaligr (IAH),
pulmoner nodiil, sikka semptomlari], sigara kullanimi,
kullaniyor ise sigara paket yili, viicut kitle indeksleri, RF
ve ACPA sonuglari, kan eritrosit sedimentasyon hizi,
C-reakdf protein (CRP) degerleri, ge¢mis ve kullanmakta
olduklar tedavileri (cDMARD: sulfasalazin, methotreksat,
leflunomid, plaquenil; steroid), [bDMARD’lar (infliximab,
adalimumab, etanercept, sertolizumab, golimumab gibi
anti-TNF ilaclar; tofacitinib, baricitinib, upadacitinib
gibi Janus kinase (JAK) inhibitorleri; rituximab gibi anti-
CD20 monoklonal antikoru; abatacept gibi T-hiicre
inhibitori;  tocilizumab  gibi  interlokin-6  reseptori
monoklonal antikoru)], biyolojik tedavi baglangici ve
kontrollerde hastalik aktivasyon olgtimleri hastalik aktivite
skoru (DAS-28),!'7) girsel analog 6lcegi (GAO) global, !
GAO agr1,™ GAO yorgunluk,"® Saglk Degerlendirme
Anketi-Engellilik indeksi (Health Assessment Questionnaire-
Disability index - HAQ-DI)!"" kaydedildi. Hastalar 6 ayda bir
kontrol vizitlerde hastalik aktivite parametreleri agisindan
degerlendirildi. Tedaviye cevap, b-DMARD kullanmaya
basladig ilk ve hastay1 en son degerlendirdigimiz son vizit
hastalik aktivite parametrelerindeki degisim olarak kabul
edildi.

RF (<20 TU/mL) ve ACPA (0-5 RU/mL) normal olarak
siniflandirildi. Normal tist seviyenin ti¢ katina kadar “disiik
seviyeli seropozitiflik” ve st normal seviyenin ti¢ katinin
izerinde “kuvvetli (yiksek seviyeli) seropozitiflik” olarak
adlandirildu.

RA hastalar1 RF ve/veya ACPA pozitifligine gore SPRA
ve SNRA olarak iki gruba ayrildi. Bu hasta gruplarinin
demografik verileri, hastalik siireleri, b-DMARD kullanim
takip stireleri, komorbiditeleri, ekstraartikiiler tutulumlari,
sigara kullanma durumlari, viicut kitle indeksleri, kan
sedimentasyon ve CRP degerleri, baglangic ve kontrol
hastalik aktivasyonlarr, b-DMARD secimleri ve tedaviye
yanitlar1 kargilagtirildi.



Etik Degerlendirme

Helsinki  bildirgesinin 2013  yilindaki
degisikligine uygun olup Hacettepe Universitesi Kurumsal
Etik Kurulu’ndan (karar no: KA: 2022/13-19 - 22005, tarih:
23.08.2022) etik onayr alnnmustir. Tim kaulimellar yazili

Caligmamiz

muvafakatname verdi.

istatistiksel Analiz

Veriler SPSS Istatistikleri Windows, Siiriim 23.0 (IBM
SPSS Istatistikleri Windows, Siiriim 23.0. Armonk, NY:
IBM Corp) kullanilarak analiz edildi. Sayisal degiskenlerin
normal dagilimina uygun olup olmadigr gorsel (histogram
ve olasilik grafikleri) ve analitik yontemlerle (Kolmogorov-
Smirnov ve Shapiro-Wilk testleri) arastirildi. Tamimlayict
analizler, normal dagilim gostermeyen sayisal degiskenler
icin medyan ve geyrekler arasi aralik ile gosterildi. Bagimsiz
gruplarda kategorik verilerin ve oranlarin analizinde ki-kare
veya Fisher testleri kullanildi. Bagimsiz gruplarin normal
dagilmayan verilerinin medyanlarmim degerlendirilmesinde
Mann-Whitney U testi kullanildi. P<0,05 istatistiksel olarak
anlamli kabul edildi.

Bulgular

Demografik Bulgular

Caligmaya 2.559 hasta dahil edildi. Hastalarin yas ortanca
[minimum-maksimum (min-maks)] degeri: 55 (17-89) idi ve
2034% (%79,5) kadindi. Hastalik stiresi ortanca (min-maks)

degeri: 14 (0-56) yildi. b-DMARD kullanim takip stiresi
ortanca (min-maks) degeri: 35,6 (0-286) aydi. Hastalarin
%751 SPRA, %25’i SNRA idi.

Seropozitif ve RA Hastalarinin
Ozellikleri

SPRA grupta 1.730 (%90,3) hastada RF pozitifligi, 1.253
(%65,4) hastada ACPA pozitifligi, 1.067 (%55,6) hastada
hem RF hem ACPA pozitifligi mevcuttu. SPRA hastalarin
679unda (%35,4) RF kuvvetli pozitif iken, 614’iinde (%32)
ACPA kuvvetli pozitif idi. Her iki grup daha siklikla kadind:.
SPRA grup daha ileri yastaydi (p<0,001), hastalik (p<0,001)
ve b-DMARD kullanim (p=0,01) takip streleri daha
uzundu ve daha fazla sigara icicisiydiler (p=0,01) (Tablo 1).
b-DMARD baglama sirasinda SPRA hasta grubunun hassas
eklem (p=0,02), sis eklem (p=0,004), DAS-28 skoru (p<0,001)
daha yiiksek idi (Tablo 1). DAS-28 skoru iki grup arasinda
kargilagturildiginda istatistiksel anlamli fark olusturmasa da

Seronegatif

diistik hastalik aktivitesinde olan hasta orant SNRA grupta
daha fazla iken [48 (%12,4) vs. 120 (%9,7) (p=0,12)], SPRA
grupta ise orta ve yiksek hastalik aktivitesindeki hasta oran:
daha fazlaidi[1.114(%90,3)vs. 338 (%87,6) (p=0,12)]. SNRA
grubun lise ve tizeri egitim seviyesi diger gruba gore daha
yiiksek idi [314 (%54,5) vs. 702 (%42,4) (p<0,001)]. SPRA
olan gruptaki hastalarda HT [641 (%36,2) vs. 178 (%30,5)
(p=0,01)] ve astum [151 (%8,5) vs. 34 (%5,8) (p=0,03)] siklig1
daha fazla iken, diger komorbidite oranlari (DM, KBH,
KAH, malignite) benzerdi. Ekstraartikiiler bulgulardan TAH

Tablo 1. Seropozitif ve seronegatif RA hastalarinin ézelliklerinin ve biyolojik tedavi dncesi hastalik aktivite parametrelerinin karsilastiriimasi

Seropozitif RA Seronegatif RA
sayl (%): sayl (%): p-degeri
1916 (74,9) 643 (25,1)
Cinsiyet, kadin, sayi (%) 1531 (79,9) 503 (78,2) 0,36
Yas, ortanca (min-maks) 57 (19-89) 50 (17-88) <0,001
Hastalik Suresi (yil), ortanca (min-maks) 15 (0-56) 13 (0-56) <0,001
b-DMARD takip suresi (ay), ortanca (min-maks) 37,6 (0-286) 29,7 (0-242) 0,01
Vcut kitle indeksi, ortanca (min-maks) 28,4 (3-58) 27,9 (13-58) 033
Sigara, sayi (%) Hic icnemis 1003 (55) 370 (60,5)
icmis 821 (45) 242 (39,5) 0,01
ESR (mm/h), ortanca (min-maks) 31,5(2-123) 24 (1-120) <0,001
CRP (mg/dL), ortanca (min-maks) 1,44 (0,1-37,4) 1,38 (0,05-85,6) 0,2
Hassas eklem 6 (0-28) 4 (0-28) 0,02
Sis eklem 2 (0-24) 2(0-22) 0,004
N _ DAS-28 4,9(1-8,2) 4,5(1,5-7,7) <0,001
g'ratzt:l': :‘r:itév_';?aii)rametre'e” HAQ-D 1(0-3) 0,95 (0-2,9) 0,202
GAO global 70 (0-100) 70 (0-100) 0,902
GAO agri 70 (0-100) 70 (0-100) 0,262
GAO yorgunluk 70 (0-100) 70 (0-100) 0,361

b-DMARD: Biyolojik hastalik modifiye edici antiromatizmal ilaclar, CRP: C-reaktif protein, DAS-28: Hastalik aktivite skoru, ESR: Eritrosit sedimentasyon hizi, GAQO: Gérsel analog
6lceqi, HAQ-DI: Saglik Degerlendirme Anketi-Engellilik indeksi, min-maks: Minimum-maksimum, RA: Romatoid artrit
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sikligt SPRA grupta istatistiksel anlamli fark olacak sekilde
daha fazla iken [57 (%27) vs. 3 (%9,4) (p=0,03)]; pulmoner
nodil [73 (%42,2) vs. 13 (%46,4) (p=0,67)] siklig1 benzerdi.
Amiloidoz [12 (%0,7) vs. 2 (%0,3) (p=0,36)] ve romatoid
nodil [17 (%9,8) vs. 1 (%3,6) (p=0,28)] siklig1 her iki grupta
benzerdi. Sikka semptomlart SPRA grupta daha fazla idi [81
(%4,6) vs. 13 (%2,2) (p=0,01)]. Ayrica her iki grupta diz ve
kalga protezi, omurga cerrahisi ve karpal tiinel sendromu
oranlar1 benzerdi.

Seropozitif ve Seronegatif RA Hastalarinin DMARD
Tedavileri

SNRA hasta grubunda anti-tiimér nekroz faktori (TNF)
tedaviler ilk baglanan b-DMARD olarak daha fazla tercih
edilmis iken; SPRA grubunda Ritiiksimab, Abatecept,
Tocilizumab, JAK inhibitorleri kullanilmustr. Izlem
sirecinde kullanilan b-DMARD tedaviler incelendiginde
SPRA grupta SNRA gruba gore tim b-DMARD’larin
daha fazla kullanddigi gorilmugtir. Biyolojik tedavi
oncesi kullanilan ¢-DMARD tedaviler agisindan hastalar
degerlendirildiginde SPRA grupta daha fazla uygulandiklar:
saptanmustir. Hasta gruplarinin tedavileri ayrintili olarak
Tablo 2’de verilmistir.

Seropozitif ve Seronegatif RA Hastalarin b-DMARD
Tedavi Yanitlan

b-DMARD tedavisi sonrast hastalar DAS-28 hastalik
aktivite skoruna gore degerlendirildiginde remisyon veya
diistik hastalik aktivitesine ulagan hasta oran1 SNRA grupta
[280 (%51,3) vs. 792 (%47) (p=0,08)]; orta ve yiiksek hastalik
aktivitesinde kalan hasta oran1 SPRA grupta [892 (%53) vs.
266 (48,7) (p=0,08)] istatistiksel anlamli fark olusturmasa
da daha fazla idi. SPRA hasta grubundaki hastalarin
kullanilan tedaviler sonrast SNRA gruptaki hastalara gore
hassas, sis eklem ve DAS-28 hastalik aktivite skorlarinin
istatistiksel olarak anlamli fark yaratacak sekilde daha fazla
geriledigi goriilmis iken; GAO global, Agr1 ve HAQ-DI
degisimlerinin de daha iyi oldugu goriildii. Hasta gruplarinin
b-DMARD tedavileri sonras: tedaviye yanit hastalik aktivite
skorlarindaki degisimin kargilagtirilmas:  ayrintli  olarak
Tablo 3’te verilmistir.

Kullanilan b-DMARD tedaviler ayr1 ayr1 incelendiginde;
DAS-28 skorunda diisiis Anti-TINF [ortanca (min-maks)
(-1,32 (-7,3, 2,76) vs. -0,67 (-6,3, 6,3), p=0,01)], Ritiiksimab
[ortanca (min-maks) (-1,61 (-5,5, 4,5) vs. -0,65 (-4,1, 2,2),
p=0,02)], Tosilizumab [(min-maks) (-1,5 (-5,5, 2,3) vs. -0,4
(-3,9, 1,5), p=0,01)] tedavisi sonrasi SPRA grupta SNRA

Tablo 2. Seropozitif ve seronegatif RA hasta gruplarinin biyolojik tedavi ¢ncesi kullanmis olduklari c-DMARD, ilk baslanan ve takip boyunca kullanilan

b-DMARD tedavilerinin karsilastirilmasi

Seropozitif RA Seronegatif RA p-degeri
Adalimumab 431(22,5) 174 (27,1) 0,01
Etanercept 357 (18,6) 159 (24,7) 0,001
Infliximab 107 (5,6) 51(7,9) 0,03
Golimumab 64 (3,3) 27 (4,2) 0,3
ilk baslanan b-DMARD Sertolizumab 106 (5,5) 53(8,2) 0,01
say! (%) Ritiksimab 261 (13,6) 43(6,7) 0,001
Abatacept 338(17,6) 82(12,8) 0,004
Tocilizumab 20,1 0 (0) 1
Janus kinaz inhibitorleri 250 (13) 54 (8,4) 0,002
Adalimumab 684 (72,5) 260 (27,5) 0,03
Etanercept 529 (70,2) 225(29,8) <0,001
Infliximab 247 (73,5) 89 (26,5) 0,53
Golimumab 96 (68,6) 44 (31,4) 0,07
izlem stirecinde kullanilan b-DMARD Sertolizumab 209 (67,4) 101 (32,6) 0,001
say! (%) Ritiksimab 428 (86,9) 65(13,2) <0,001
Abatacept 444 (80,9) 105 (19,1) <0,001
Tosilizumab 323(78,2) 90 (21,8) 0,08
Janus kinaz inhibitorleri 462 (79) 123 (21) 0,009
Methotreksat 1512 (85,5) 484 (83,3) 0,2
o o Leflunomid 1098 (62,1) 268 (46,1) <0,001
Eiﬁg‘;{:;;i"%‘ggs' Sulfasalazin 1069 (60,4) 321 (55,2) 0,02
sayl (%) Hidroksiklorokin 1420 (80,3) 367 (63,2) <0,001
Glukokortikoid 1589 (89,8) 499 (85,9) 0,009

b-DMARD: Biyolojik hastalik modifiye edici antiromatizmal ilaclar, RA: Romatoid artrit
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Tablo 3. Seropozitif ve seronegatif RA hasta gruplarinda kullanilan b-DMARD tedavisine baslamadan 6nceki ve takip sonundaki hastalik aktivite

parametrelerindeki degisimin karsilastiriimasi

Hastalik aktivite parametreleri ortanca (min-maks) Seropozitif RA Seronegatif RA p-degeri
Hassas eklem -3 (-25; 18) -1(-27; 15) <0,001
Sis eklem -1(-24; 10) 0(-21; 13) 0,002
DAS-28 -1,37(-7,3; 4,5) -0,67 (-6,3; 6,3) <0,001
HAQ-DI -0,1(-2,4;1,9) 0(-2,1;1,8) 0,88
GAO global -10 (-100; 80) -2,5 (-100; 40) 0,21
GAO agri -10 (-100; 100) 0(-100; 70) 0,2
GAO yorgunluk 0 (-100; 100) 0 (-100; 80) 0,71

b-DMARD: Biyolojik hastalik modifiye edici antiromatizmal ilaclar, DAS-28: Hastalik aktivite skoru, GAO: Gérsel analog élcedi, HAQ-DI: Saglik Degerlendirme Anketi-Engellilik

indeksi, min-maks: Minimum-maksimum, RA: Romatoid artrit

gruba gére daha fazlaydi. Abatacept, Janus Kinaz Inhibitorleri
kullanimu ile gruplar arasinda fark yoktu. Bununla birlikte
SNRA hastalarinda b-DMARD tedavi ajanlari arasinda
tedavi yanitlar arasinda anlamli fark saptanmadi.

Tartisma

Caligmamizda hastalarin %75’1 SPRA idi. SPRA grup
daha ileri yastaydi ve daha fazla sigara icicisiydiler. Hastalik
ve b-DMARD kullanim takip stireleri daha uzundu.
b-DMARD baglama sirasinda hassas eklem, sis eklem, DAS-
28 skoru SPRA grupta daha yiiksekt. Sikka semptomlari ve
TAH sikligt SPRA grupta daha fazlaydi. Anti-TNF tedaviler
ilk baglanan b-DMARD olarak SNRA hastalarinda daha
fazla tercih edilmis iken; diger biyolojik ajanlar SPRA
grubunda daha cok kullamilmisti. Tzlem siirecinde SPRA
grupta SNRA gruba gore tim b-DMARD’lar daha fazla
kullanilmigti. SPRA hastalarin kullanilan tedaviler sonrasi
hassas, sis eklem ve DAS-28 hastalik aktivite skorlarinin daha
fazla gerilemekle birlikte daha ¢ok orta ve yiiksek hastalik
aktivitesinde kaldiklar1 goriildi.

SNRA’nin daha iyi huylu dogasina iligkin yaygin inang,
bu hastalik alt grubunun dogru sekilde anlagilmasini bitytik
olgtide engellemistir. SPRA’nin tedavisinde kaydedilen
ilerlemelerin  SNRA hastalarda aym1 derecede anlamb
iyilesmelere yol ac¢madigmin anlagilmasi,?” otoantikor
pozitifligine dayanan analizlerin yapilmasini zorunlu
kilmaktadir. RF ve ACPA RA patogenezinde 6nemli rol
oynar ve radyografik ilerlemeyle 6nemli olciide iligkili
bulunmus,?!! kot prognostik belirtegler olarak kabul
edilmis ve SPRA hastalarinda daha yogun tedavi verilmesi
gerektigi 6ne stirilmiigtiir.?? Caligmalar, bizim ¢aligmamizi
destekler nitelikte, SPRA hastalarinda hem hastaligin
ortaya cikigt sirasinda hem de DMARD tedavi sonrasinda
hastaligin ciddiyetinin ve fonksiyon bozuklugunun daha
fazla oldugunu gostermektedirler.?*2%  Caligmamizda
SPRA hastalar1, 6zellikle baslangicta hastalik aktivitesi
yiiksek olanlar, SNRA hastalarina kiyasla hassas, sis eklem,
DAS-28 degerlerinde daha biyitk bir dustsle tedaviye
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daha iyi yanit gosterdi.

SPRA’da cok nadir goriilen ilagsiz siirekli remisyon,
SNRA hastalarin = %40’a varan bir kisminda elde
edilebilmektedir.?”) SPRA
sonrast orta ve yiiksek hastalik aktivitesinde kalir iken;
SNRA disik hastalik saglayabilmistir.
2022’de yaymlanan 41 caligmayr iceren sistematik bir
literatiir taramasinda, RF ile ACPA ve anti-TNF’ye yanit
arasinda bir iligki gosterilemedi.”® Bununla birlikte bazi
caligmalarda SPRA TNF’lere daha koétii yanit icin bir risk
faktorii olarak gorilmistiir.””? Ritiiksimabin SPRA’da
SNRA’ya gore daha etkili oldugu gosterilmistir.®® Norris-

Calismamizda da tedavi

aktivitesini

Gray ve ark.P! otoantikor negatifliginin, ritiiksimabin
kesilmesinde bagimsiz bir belirleyiciydi. Benzer sekilde,
Shipa ve ark.’ninP? caligmasi rituksimab ile tedavi edilen
RA hastalarinda sadece otoantikorlarin varliginda uzun
stire ilacta kalim gorildi. Alten ve ark.P?l, Abatacept
SubcutaneOus calismasinda 2892 RA hastasinin RF
ve/veya ACPA pozitifligi olan hastalarda abataseptte
kalimin daha yiksek oldugu gorildi. Bes randomize
kontrolli ¢alismanin tek bir post-hoc analizi, 3 ayda SPRA
hastalarinda SNRA hastalara kiyasla tofasitinib yanitinin
daha yiiksek oldugunu gostermistir.?¥ Benzer bir sonuglar
bagka calismalarda da gosterilmigtir.®”! Bununla birlikte
Jin ve ark.P9 tarafindan yapilan bir calismadal® biyolojik
DMARD’larin ve JAK inhibitorlerinin etkinligini 4000
SNRA ve 7000 SPRA arasinda kargilasurilmisur ve
tedaviye bagladiktan 12 ay sonra degerlendirilen klinik
etkinligin iki grup arasinda anlamli farklilik gostermedigini
bulmuglardir. Bizim ¢alismamizda da literatiirle uyumlu bir
sekilde anti-TNF tedaviler ilk baglanan b-DMARD olarak
SNRA’da, ritiiksimab, tosilizumab, abatacept ve JAK
inhibitorleri SPRA grubunda daha ¢ok tercih edilmisti.
Literatirde SNRA’nin prevalansina iligkin  giincel
bir metaanalizde RA’li hastalarin %20-30’unun  SNRA
oldugunu  bildirilmektedir.?” birlikte, bu
tahminlerin kayitlardan elde edildigi g6z 6niine alindiginda,

Bununla

bazi yazarlar SNRA’nin gercek prevalansinin belirsizligini



korudugunu ileri stirmektedir.’® Literatiirle uyumlu bir
sekilde ¢aligmamizdaki hastalarin %25’i SNRA idi. RA’nin
eklem disi belirtilerinin de SPRA ve SNRA hastalar arasinda
farklilik gosterdigi bulunmustur; 6rnegin sklerit ve romatoid
nodiillerin SPRA’da mevcut olma olasiligi daha yiiksektir.
59 Benzer sekilde, bir meta-analiz TAH’nin daha yiiksek
ACPA antikor titreleri ile iligkili oldugunu bildirmigtir.H"
Calismamizda da TAH SPRA’da daha fazla goriilmiistiir.
1980-2000’de*”  ve Kizilderili
poptilasyonundal®! ve daha yakin zamanda ABD’deki biiyiik

Finlandiya’da Pima
bir ¢aligmada™! RF pozitif RA olgusunda azalma sigaray:
birakmay1 da iceren halk sagligi 6nlemlerine baglandi. Bizim
calismamizda da bunu destekler nitelikte SPRA grubunda

sigara igme orani daha fazla idi.

Calismanin Kisithlitlar

kisithliklar1  retrospektif
Calismamizin bir diger kisitliligi 3. basamak bir saglik

Calismamizin olmasidir.
kurulusunda gerceklesmis olmasidir ki bu daha alt
basamak hastanelerde coziilemeyen daha agir bir hastalik
profili demektir. Ayrica atlanan seronegatif hastalara
tani konulmasi agisindan bir avantajdir. Tkincisi, RA’da
SNRA’nin disiik orani nedeniyle SNRA’Ll hasta sayist
nispeten azdi. Ancak, bu ¢aligmadaki RA hastalar1 arasinda
SNRA’l hastalarin orani genel olarak SNRA’l1 hastalara
benzerdi; bu da bu caligmanin gercek diinya verisini
birlikte tek
merkez olmasi hasta sayist ve ayrica farkli tan1 ve tedavi

yansitugint  disindirmektedir. Bununla
yaklasgimlar1 agisindan ¢ok merkezli caligmalara gore
kisithilik olugturmaktadir. Ayrica hastalarin Sharp van der
Heijde skoru gibi standart degerlendirme araglari icin

gerekli olan tani ve takip radyografileri eksikti.

Sonuc

Sonu¢ olarak SPRA ve SNRA klinik 6zellikleri,
ekstraartikiiler tutulum bulgulari, hastalik aktiviteleri, tedavi
segimleri ve tedavi yanitlari farkliliklar gosteren RA’nin iki
ayri alt tipi olarak distiniilebilir. Klinisyen klinik pratikte bu
durumu goz 6niinde bulundurmalidir.
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