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Öz

Amaç: İnterlökin-32’nin (IL-32) vasküler düz kas hücresi 
aktivasyonunda, aterosklerozda ve endotelyal enflamasyonda rolü 
vardır. Bu çalışmada damar tutulumu olan Behçet hastalığında (BH) 
serum IL-32 düzeylerinin artıp artmadığını, ayrıca IL-32 düzeyleri ile 
hastalık aktivitesi arasındaki ilişkiyi inceledik.

Yöntem: Bu kesitsel çalışmada 42 BD hastası ve 38 sağlıklı birey yaş 
ve cinsiyete göre eşleştirildi. Behçet hastalarını damar tutulumu olup 
olmamasına göre iki gruba ayırdık. Hastaların demografik verileri, 
hastalık süreleri, hastalık aktiviteleri ve tedavileri kaydedildi. Çalışılan 
örneklerde tümör nekroz faktörü (TNF)-alfa, IL-6, IL-17 ve IL-32’nin 
serum konsantrasyonlarını belirlemek için Enzime Bağlı İmmünosorbent 
testi tekniği kullanıldı. Behçet Sendromu Aktivite ölçeği (BSAS) ve 
Behçet Hastalığı Güncel Aktivite formu (BDCAF) kullanılarak hastalık 
aktivitesinin değerlendirilmesi yapıldı.

Bulgular: Damar tutulumu olan ve olmayan BH’nin klinik özellikleri 
karşılaştırıldığında anlamlı bir fark saptanmadı. Vasküler tutulumun 
varlığı, TNF-alfa ve IL-32’nin serum seviyelerini etkiledi. Damar 
tutulumu olan BH’de serum IL-32 ve TNF-alfa düzeyleri sağlıklı 
kontrollere göre anlamlı derecede yüksekti (sırasıyla p=0,003; 
p=0,001). Damar tutulumu olan Behçet hastalarında, damar tutulumu 
olmayan BH’ye göre serum IL-32 düzeyleri istatistiksel olarak farklıydı 
(sırasıyla p=0,008). Serum IL-32 seviyeleri, dönüştürülmüş BDCAF ve 
BSAS aktivite ölçekleri ile hiçbir ilişki göstermedi.

Sonuç: Çalışma sonuçlarımız Behçet hastalarında serum IL-
32 düzeylerinin yükseldiğini ve bunun vasküler tutulumla ilişkili 
olabileceğini gösterdi.

Anahtar Kelimeler: Behçet hastalığı, damar tutulumu, interlökin-32

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 
Behçet’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 Behçet’s Disease Current Activity 
form (BDCAF) and the Behçet’s Syndrome Activity scale (BSAS).

Results: When comparing clinical features, no significant differences 
were observed between BD patients who had vascular involvement 
and those who did not have such involvement. However, vascular 
involvement significantly influenced the serum levels of IL-32 and TNF-
alpha. Patients with BD and vascular involvement exhibited notably 
higher serum levels of IL-32 and TNF-alpha than healthy controls 
(p=0.003 and p=0.001, respectively). Furthermore, serum levels of IL-
32 were significantly elevated in BD patients with vascular involvement 
compared to those without (p=0.008). Despite these findings, no 
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Introduction

Behçet’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.[1] 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%.[2] 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.[3] Additionally, BD-
associated vasculitis is closely linked to hypercoagulability, 
driven by excessive thrombin generation, reduced fibrinolytic 
activity, platelet-neutrophil aggregation, and heightened 
platelet activity.[4] 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.[5] IL-32 
is involved in regulating a range of biological activities, 
including cell death and cytokine production.[6-8] 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.[9,10] IL-32 is a key factor 
in driving the pro-inflammatory signaling in endothelial 
cells upon different stimuli, encompassing IL-1β, 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-1α, IL-6, IL-8, and intercellular adhesion molecule-1 
(ICAM-1), while simultaneously enhancing the expression 
of thrombomodulin/CD141, an anti-inflammatory marker.
[11] 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.[12,13] Studies have 

further revealed that IL-32 contributes to atherosclerosis 
by promoting angiogenesis in endothelial cells and altering 
lipid profiles, thereby exacerbating disease progression.[14]

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 
(TNF)-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.[15]

However, the relationship between IL-32 and vasculo-
BD has been explored in only one published study to date.[16] 
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.[17]. 
According to their results, to achieve a statistical power of 
95% and a type I error rate of 5%, at least 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.[18] Following a thorough medical history assessment, 

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: Behçet’s disease, vascular involvement, interleukin-32 
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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.[19] 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 Behçet’s Syndrome Activity scale 
(BSAS) and the Behçet’s Disease Current Activity form 
(BDCAF).[20,21] 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 

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 µL 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 µL of every sample was 
added to the remaining wells. Following this, a biotin-labeled 
detection antibody solution was added to each well (100 µL 
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 µL 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 
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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 39.1±9.0 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 patients 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 

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 (Table 3). 

Discussion

The findings of this study revealed significantly elevated 
serum concentrations of IL-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. 

Figure 1. Serum levels of IL-32 in the study groups  
IL: Interleukin, TNF: Tumor necrosis factor
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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)
BD with vascular 
involvement 

Group 2 (n=21)
BD without vascular 
involvement

Group 3 (n=38)
healthy controls

p-value

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: Behçet’s disease, BDCAF: Behcet’s Disease Current 
Activity form, BSAS: Behçet’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)
BD with vascular 
involvement 

Group 2 (n=21)
BD without vascular 
involvement

Group 3 (n=38)
healthy controls

p-value Mann-Whitney U test with 
Bonferroni correction

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

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

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

-1L-32, pg/mL 99.1±2.7 91.4±2.0 1.2±6.2 0.012*
Group 1>Group 2, p=0.008**
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: Behçet’s disease, IL: Interleukin, SD: Standard 
deviation, TNF: Tumor necrosis factor

https://tjn.org.tr/jvi.aspx?pdir=tjn&plng=eng&un=TJN-04557
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Son et al.[22] demonstrated that IL-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.[23] 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.[24] 
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-1β and 
other pro-inflammatory cytokines, particularly influencing 
the expression of ICAM.[11]

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.[25] 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 

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.[26] 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.[27] Several cytokines like TNF-alpha, IL-32, IL-6, 
and IL-1 are involved in the regulation of VEGF.[25,28] 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 IL-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 IL-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.[30] found that corticosteroid 
inhalers did not affect IL-32 concentrations in asthma 
patients. Bengts et al.[24] 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.[31] Hong et al.[32] 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.[33] 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-

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:  Behçet’s disease, BDCF: Behçet’s Disease 
Current Activity form, BSAS: Behçet’s Syndrome Activity scale, IL: Interleukin, 
TNF: Tumor necrosis factor
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17 expression in CD4+ T-cells.[34] Interestingly, the same 
publication indicated that these cytokines serve as predictors 
of coronary artery disease.[35] 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.[16] 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.[36,37] 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.[38] 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.[39] 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 

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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Öz

Amaç: Sjögren sendromu (SS) ağız ve göz kuruluğuna sebep olan, 
özellikle ekzokrin bezlerin lenfositik infiltrasyonu ile karakterize 
kronik, ilerleyici, otoimmün bir hastalıktır. SS’de ortaya çıkan ağız 
ve göz kuruluğuna bağlı olarak flora etkilenmekte ve bakterilerin 
kolonizasyonu artmaktadır. Çalışmamızda primer SS hastalarının göz 
ve burun kültürlerinde Staphylococcus aureus (S. aureus) ve ağız 
kültürlerinde Candida albicans (C. albicans) sıklığının sağlıklı gönüllülere 
göre fazla olduğunun gösterilmesi amaçlanmıştır.

Yöntem: Çalışmaya Şubat 2016-Haziran 2016 tarihleri arasında 
Kayseri Eğitim ve Araştırma Hastanesi, Romatoloji Polikliniği’ne 
başvuran Amerika-Avrupa Konsensus Grubu kriterlerine göre primer 
SS tanısı almış hastalar dahil edilmiştir. Kontrol grubu olarak ise Kayseri 
Eğitim ve Araştırma Hastanesi, İç Hastalıkları Polikliniği’ne başvuran 
sağlıklı gönüllüler alınmıştır. Örnekler burundan (her iki burun deliğinin 
medyal burun mukozası), ağızdan (molara yakın yanak mukozası) ve 
konjonktival kese (dört pamuklu çubuk dönüşü ile) alınmıştır.

Bulgular: Ağız kültürlerinin değerlendirilmesinde; hasta grubunun 
%37’sinde (n=37) ve kontrol grubunun %17’sinde (n=17) C. albicans 
üremesi tespit edildi. İki grup arasındaki farkın istatistiksel olarak anlamlı 
olduğu görüldü (p=0,001). Burun kültürlerinin değerlendirilmesinde 
hasta grubunun %12’sinde (n=12) ve kontol grubunun %1’inde (n=1) 
S. aureus üremesi saptanmıştır. İki grup arasındaki farkın istatistiksel 
olarak anlamlı olduğu görüldü (p=0,002). 

Sonuç: Burunda S. aureus ve ağızda C. albicans görülme sıklığının 
SS’li hastalarda kontrol grubuna göre artmış olduğu tespit edildi. Elde 
edilen bu sonuçlar SS’de meydana gelen mukozal kuruluğun normal 
floranın değişmesine sebep olduğunu göstermektedir. Ancak normal 
floradaki bu değişikliğin hastalık oluşturup oluşturmadığı net olarak 
ortaya konamamıştır.

Abstract

Objective: Sjögren’s syndrome (SS) is a chronic, progressive and 
autoimmune disease characterized by the lymphocytic infiltration of 
the exocrine glands leading to dry eyes and dry mouth. 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 patients with primary SS patients, 
contributing to the achievement of more reliable results. This study 
aimed to show that the frequency of S. aureus and C. albicans is high 
in patients with SS.

Methods: This study included patients diagnosed with primary SS 
based on the American-European Consensus Group criteria among 
those who presented to the outpatient Kayseri Training and Research 
Hospital, Clinic of Rheumatology between February 2016 and June 
2016. Healthy volunteers without chronic diseases and without regular 
drug use among those who presented to the outpatient Kayseri 
Training and Research Hospital, Clinic of Internal Medicine were 
included in the study as a control group. Samples were collected 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).

Results: C. albicans growths were identified in 37% (n=37) and 
17% (n=17) of the patient and control groups, respectively, based 
on oral culture evaluations. The difference between the two groups 
was statistically significant (p=0.001). S. aureus growth was identified 
in 12% (n=12) and 1% (n=1) of the patient and control groups, 
respectively, based on nasal culture evaluations, and the difference 
between the two groups was statistically significant (p=0.002).
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Introduction

Sjögren’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.[1] The prevalence of SS is nine times greater in 
females than in males and occurs especially in the 4th and 
5th decades, although it can be seen in all age groups.[2] 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.[3] 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.[2] 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.[4] 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 
muscle disease, autoimmune thyroiditis, and most 
commonly, rheumatoid arthritis.[5]

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.[6] In another study, 
the prevalence of oral candidiasis was reported as 74% and 

23% were reported in patients with SS and healthy controls, 
respectively.[7]

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.[8,9]

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.[10] 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 

Anahtar Kelimeler: Primer Sjögren sendromu, nazal Stafilococcus 
aureus, oral Candida albicans

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 Sjögren’s syndrome, nasal Staphylococcus aureus, 
oral Candida albicans
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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 25th-75th 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 25th-75th 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.

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-Sjögren’s syndrome A (SSA) 

Table 1. Results of the cultures

Control group
(n=100)

Patient group
(n=100)

p Adjusted p*

Positive C. albicans growth in the mouth 
17% 
(n=17)

37%
(n=37)

0.001 0.008

Positive S. aureus growth in the nose 
1% 
(n=1)

12%
(n=12)

0.002 0.023

Positive S. aureus growth in the right eye
0%
(n=0)

0%
(n=0)

Positive S. aureus growth in the left eye 
0%
(n=0)

1%
(n=1)

*: P-value adjusted for age, S. aureus: Stafilococcus aureus, C. albicans: Candida albicans
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positivity, anti-Sjögren’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 

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.[11,12] 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.[13]

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.[14]

Buğday et al. Candida and Stafilococcus in Sjögren’s syndrome

Table 2. Association between Candida growths and features of patients

With Candida 
growth 

Without Candida 
growth 

p

Smoker
36.4%
(n=8)

63.6%
(n=14)

0.944

Non-smoker
37.2%
(n=29)

62.8%
(n=49)

ANA positive 
37.4%
(n=34)

62.6%
(n=57)

0.811

ANA negative 
33.3%
(n=3)

66.7%
(n=6)

Anti-SSA positive
41.6%
(n=16)

59%
(n=23)

0.505

Anti-SSA negative
34.4%
(n=21)

65.6%
(n=40)

Anti-SSB positive
33.3%
(n=3)

66.7%
(n=6)

0.811

Anti-SSB negative
37.4%
(n=34)

62.6%
(n=57)

RF positive
42.1%
(n=8)

57.9%
(n=11)

0.609

RF negative
35.8%
(n=29)

64.2%
(n=52)

ANA: Antinuclear antibody, Anti-SSA: Sjögren syndrome antibody-A, Anti-SSB:

Sjögren syndrome antibody-B, RF: Rheumatoid factor

Table 3. Association between Stafilococcus growths and features of patients

With S. aureus growth Without S. aureus growth p

Smoker
22.7%
(n=5)

77.3%
(n=17)

0.080

Non-smoker
9%
(n=7)

91%
(n=71)

ANA positive 
12.1%
(n=11)

87.9%
(n=80)

0.931

ANA negative 
11.1%
(n=1)

88.9%
(n=8)

Anti-SSA positive
5.1%
(n=2)

94.9%
(n=37)

0.091

Anti-SSA negative
16.4%
(n=10)

83.6%
(n=51)

RF positive
15.8%
(n=3)

84.2%
(n=16)

0.572

RF negative
11.1%
(n=9)

88.9%
(n=72)

ANA: Antinuclear antibody, Anti-SSA: Sjögren syndrome antibody-A, Anti-SSB: Sjögren 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 of 81.25%, 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.[15] 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.[9] 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.

It is known that patients did not receive immunosuppressive 
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.

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.
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Introduction

Gout is 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, 

ranging from 1% to 3%.[1] 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.[2,3]
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Öz

Amaç: Gut, kristal artropatinin en yaygın şeklidir ve eklemlerde 
monosodyum ürat kristallerinin birikmesinden kaynaklanır. Bu 
çalışmanın amacı, gut artropatisi olan hastalarda atak veya ataksız 
dönemde tiyol-disülfit dengesini araştırmaktır.

Yöntem: Gut hastalarında ve yaş-cinsiyet eşleştirilmiş sağlıklı kontrol 
grubunda doğal tiyol (DT) ve disülfit seviyelerini ölçmek için yeni 
geliştirilen bir spektrofotometrik yöntem kullanıldı. Toplam 90 gut 
hastası ve 86 sağlıklı kontrol incelendi. Klinik ve laboratuvar verileri 
tıbbi kayıtlardan elde edildi.

Bulgular: Gut hastalarında DT (p<0,001) ve toplam tiyol (TT) (p<0,001) 
seviyeleri sağlıklı kontrollere kıyasla anlamlı derecede düşüktü. Gut 
hastalarında atak ve ataksız dönemlerle DT ve TT düzeyleri arasında 
anlamlı bir fark yoktu (p>0,05).

Sonuç: Tiyol-disülfit homeostazisi gut hastalarında değişmekte, ancak 
atak döneminden etkilenmemektedir.

Anahtar Kelimeler: Gut, tiyol, disülfit, oksidan stres, tiyol-disülfit 
homeostazı

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
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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.[4] The oxidative state 
is induced by the generation of ROS and pro-inflammatory 
cytokines.[5] Previous in 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.
[6,7] 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.[8,9]

Dynamic thiol-disulfide homeostasis is key to antioxidant 
protection, detoxification, signal transduction, apoptosis, 
enzymatic activity, regulation of transcription factors, and 
cellular signaling mechanisms.[10,11] 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.[12,13] 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[14] 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 (NT), 
total thiol (TT), and disulfide levels and the calculation of 
the relative proportions of these molecules [e.g., disulfide/
native thiol (DNT), disulfide/total thiol (DTT), and native 
thiol/total thiol (NTT)].

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.[15] 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 

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 NT, TT, and disulfide levels.

Biochemical Analysis

Serum NT, TT, and disulfide levels (μmol/L) were 
measured using a novel, affordable spectrophotometric 
technique.[14] Briefly, NT 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 (NaBH4) to measure TT levels, 
releasing free functional thiol groups. Formaldehyde was 
used to eliminate any unused NaBH4, and reduced and 
native TT groups were measured following the reaction 
with DTNB.

The difference between NT and TT levels was calculated, 
and the amount of disulfide bonds was determined by 
subtracting NT from TT and dividing the result by two. 
Additionally, we calculated the ratios of DNT, DTT, and 
NTT.

For CRP measurements, we used the 
immunoturbidimetric method with the Beckman Coulter 
AU5800 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).
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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. 53.1±13.1 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.

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 TT, 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 NT 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.[16,17] Persistent, chronic inflammation 

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

Variables Gout (n=90) Control (n=86) p-value

NT, μmol/L 239.9±65.3 457.2±54.6 0.00

TT, μmol/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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eventually leads to OS and oxidative tissue damage.[18] 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.[19]

Thiols are critical mediators in mitigating OS, with the 
capacity to safeguard against cellular damage by forming 
disulfide bridges that act as covalent bonds.[20] 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 sulfhydryl groups has commonly utilized DTNB as a 
standard protocol.[21] In this context, we aimed to evaluate 
serum thiol-disulfide homeostasis in gout patients using 
the spectrophotometric technique developed by Erel and 
Neselioglu.[14] 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.[22] 
made a notable contribution by demonstrating significantly 
reduced TT levels in ankylosing spondylitis (AS) patients. 
Similarly, Arpa et al.[23] 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. 
Serdaroğlu et al.[24] also reported significantly lower NT 
and TT levels in rheumatoid arthritis patients compared 
to healthy  controls.

In another study, Omma et al.[25] found that dynamic 
thiol-disulfide homeostasis shifted towards disulfide 
formation due to thiol oxidation in patients with Familial 
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.[26]

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.

Table 3. Laboratory results of gout patients by attack status

Variables Attack (n=53) Attack-free (n=37) p-value

NT, μmol/L 230.4±81.7 246.4±50.6 0.694

TT, μmol/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
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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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Öz

Amaç: Bu çalışmanın amacı farklı romatizmal hastalıklarda metabolik 
sendromun (MetS) sıklığını değerlendirmek ve hastalık özellikleri, 
aktivitesi ve/veya şiddetiyle ilişkisini incelemektir.

Yöntem: İki yüz elli yedi hasta [47 romatoid artrit (RA), 100 sistemik 
lupus eritematozus (SLE), 49 sistemik skleroz (SSc), 33 aksiyel 
spondiloartrit (axSpA) ve 28 vaskülit (21’i primer vaskülit ve 7’si Behçet 
hastalığı (BH)] ve 70 kontrol, ilgili her hastalık için uygun sayıda kontrol 
eşleştirilerek alınmıştır. Demografik veriler, vücut kitle indeksi, bel 
çevresi, komorbiditeler ve klinik ve laboratuvar verileri toplanmıştır. 
Hastalık aktivitesi ve/veya şiddeti belirlenmiştir. MetS, Yetişkin Tedavi 
Paneli kriterlerine göre tanımlanmıştır.

Bulgular: RA’da MetS, hastalık aktivite skoru ile anlamlı bir ilişkisi 
olmayan kontrol grubu ile karşılaştırılabilir düzeydeydi (p=0,33), ancak 
aktivite derecelendirmesine göre anlamlı bir fark vardı (p=0,007). 
SLE’de MetS, kontrol grubuna (%14,9) kıyasla anlamlı derecede daha 
sık (%42) görülmüş (p=0,001) ve hastalık aktivitesiyle anlamlı derecede 
ilişkili bulunmuştur (p=0,001). SSc, axSpA ve vaskülitte, MetS sıklığı 
karşılık gelen kontrollerle karşılaştırılabilirdi (p=0,24, p=0,4, p=0,08) 
ve hastalık aktivite skorlarıyla ilişkili değildi (sırasıyla p=0,7, p=0,4, 
p=0,97); ayrıca BH aktivitesi ve hasarı için p=0,45 ve p=0,14 idi. Farklı 
romatizmal hastalıklar karşılaştırıldığında, MetS SLE’de anlamlı olarak 
daha sık görülmüştür (p=0,04). MetS bileşenleri açısından, SLE’de 
diğer romatizmal hastalıklara kıyasla anlamlı derecede daha yüksek 
hipertansiyon (p<0,0001) ve anlamlı derecede daha yüksek trigliserit 
(p=0,004) sıklığı vardı. Nötrofil-lenfosit oranı ve trombosit-lenfosit 
oranı ile MetS arasında 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 vaskülitte (p=0,72, 
p=0,29) anlamlı bir ilişki bulunmamıştır.

Sonuç: MetS, romatizmal hastalıklarla sıklıkla ilişkilidir, SLE’de önemli 
ölçüde daha sık görülür ve hastalık aktivitesi ile ilişkili olabilir.

Anahtar Kelimeler: Romatizmal hastalıklar, metabolik sendrom 
(MetS), hastalık aktivitesi, şiddet

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 Behçet’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
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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.[1] There are several definitions of 
MetS, with the Adult Treatment Panel (ATP III) criteria 
being one of the most commonly used.[2] There is evidence 
that inflammation contributes to the pathogenesis of MetS, 
with pro-inflammatory cytokines playing a significant role 
in insulin resistance.[3] Moreover, heightened inflammation 
is associated with dysregulated lipid parameters, such as 
decreased high-density lipoprotein (HDL) and elevated 
triglycerides (TG).[4]

Rheumatic diseases (RDs) have been associated with an 
increased risk of CVDs.[5] MetS has been reported in several 
RDs, including rheumatoid arthritis (RA),[6] systemic sclerosis 
(SSc),[7] and primary vasculitis.[8] Inflammatory mediators, 
such as interleukin-6, can induce insulin resistance through 
various mechanisms,[9] 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.[10] Furthermore, 
NLR has been a common inflammatory marker in 
RDs,[11] indicating its potential as a predictor of systemic 
inflammation. MetS has been correlated with disease activity 
and severity in several RDs,[8,12,13] 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 relationship 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 

differential was recorded. A lipid profile was performed 
for all patients after 12-14 hours of fasting, including total 
cholesterol (TC), HDL, TG, low-density lipoprotein 
(LDL), and very LDL. MetS was diagnosed in accordance 
with the ATP III criteria.[2] Disease activity was assessed 
using the disease activity score (DAS-28)[14] for RA, the 
SLE disease activity index (SLEDAI)[15] for SLE, the Bath 
Ankylosing Spondylitis Disease Activity Index (BASDAI)
[16] for axSpA, the Birmingham Vasculitis Activity Score[17] 
for primary vasculitis, and the Arabic version of the Behçet’s 
Disease Current Activity Form (Ar-BDCAF)[18] for BD. 
Disease severity/damage was evaluated using the Systemic 
Lupus International Collaborating  Clinics/American 
College of Rheumatology damage index[19] for SLE, the 
modified Rodnan Skin Score (mRss)[20] for SSc, the vasculitis 
damage index (VDI)[21] for primary vasculitis, and the 
Behçet’s Disease Damage Index (BDI)[22] for BD patients.

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 (χ²) 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 (η²) 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% CIs 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.
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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 
Behçet’s disease (BD)]. All participants were recruited from 
the Rheumatology Department and met the corresponding 
classification criteria for RA,[23] SLE,[24] SSc,[25] and axSpA.[26]

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.[27] Additionally, 7 patients with BD were 
included.[28]

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 

Table 1. Characteristics of the studied rheumatic diseases

Mean ± SD or 
n (%)

RA (n=47) SLE (n=100) SSc (n=49) axSpA (n=33) Vasculitis (n=28) p

PV (n=21) BD (n=7)

Age (years)
44.3±13.7
(21-75)

33.8±10.3
(18-63)

43.3±13.7
(18-79)

40.7±10
(17-62)

40.4±15.8
(19-77)

34.4±6.6
(29-44)

<0.0001

Gender

<0.0001Male 4 (8.5) 7 (7) 7 (14.3) 24 (72.7) 10 (47.6) 6 (85.7)

Female 43 (91.5) 93 (93) 42 (85.7) 9 (27.3) 11 (52.4) 1 (14.3)

Disease duration
12.3±7.4
(1-27)

8.9±7.02
(1-27)

7.4±5.6
(1-24)

12.4±8.1
(1-35)

6.1±6.1
(1-22)

8±8.4
(1-25)

<0.0001

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
 (19.7-45.2)

27.9±6
(15.1-48.9)

25.8±5.9
(14.6-46)

28±3.3 
(23.4-35.9)

28.7±8.1
(15.6-51)

26.5±3.8
(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
(46-130)

98.9±13.7
(70-137)

96.6±11.6
(70-123)

103.1±11.8
(80-127)

100±14.1
(68-133)

102.8±14
(90-125)

0.36

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 
severity

DAS-28
5.2±2.27 (0-8.5)

SLEDAI
8.3±5.9 (0-29)

BASDAI
4.9±1.8 (2.1-8)

BVAS
5±3.9 (0-12)    

BDCAF
5.14±2.7 (1-10)    

_

SLICC-DI
0.45±0.79 (0-4)

mRss
22.9±8.3 (2-43)

VDI 
1.9±2.3 (0-6)

BDI  
3.2±2.9 (0-7)

_

axSpA: Axial spondyloarthritis, BD: Behçet’s disease, BASDAI: Bath ankylosing spondylitis disease activity index, BDCAF: BD current activity form, BDI: Behçet 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 

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. 

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

Variable
Mean ± SD or n (%)

Metabolic syndrome
in RA patients (n=47)

Metabolic syndrome
in SSc patients (n=49)

With
(n=11)

Without 
(n=36)

p With 
(n=14)

Without 
(n=35)

p

Age (years)* 55.6±11.7 40.8±12.4 0.003 45.2±9.5 42.5±15.1 0.49

Gender 

Maleŧ

Female
2 (18.2)
9 (81.8)

2 (5.6)
34 (94.4)

0.23
0 (0)
14 (100)

7 (20)
28 (80)

0.17

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*
Active (≥2.6)ŧ

Remission (<2.6)ŧ

4.6±1.8
7 (63.6)
4 (36.4)

5.4±2.4
28 (80)
7 (20)

0.33
0.42

- - -

High disease activityŧ

Moderate disease activityŧ

Low disease activity

2 (28.6)
5 (71.4)
0 (0)

19 (67.9)
4 (14.3)
5 (17.9)

0.007
- - -

mRss* - - - 23.8±7.3 22.5±8.7 0.7

Current steroid dose*
9±6.3 
(0-20)

6.5±3.7 
(0-18)

0.24
8.9±11.9
(0-40)

6.6±7.5
(0-25)

0.67

Leflunomideŧ 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
(n=11)

Without 
(n=36)

p With 
(n=14)

Without 
(n=35)

p

Biologicsŧ 3 (27.3) 13 (36.1) 0.73 0 (0) 1 (2.9) -

Methotrexateŧ 4 (36.4) 10 (27.8) 0.71 1 (7.1) 6 (17.1) 0.66

Hydroxychloroquineŧ 1 (9.1) 8 (22.2) 0.66 1 (7.1) 4 (11.4) 1

Sulfasalazine 0 (0) 2 (5.6) -

Cyclophosphamideŧ 1 (9.1) 0 (0) - 1 (7.1) 6 (17.1) 0.66

AZAŧ - - - 1 (7.1) 2 (5.7) 1

ANA: Antinuclear antibodies, Anti-CCP: Anti-cyclic citrullinated peptide, AZA: Azathioprine, CI: 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). ŧ: Effect sizes (OR, 95% CI) in RA: Gender (OR 3.8, 95% CI: 0.5-30.6), DAS-28 (active) (OR 0.5, 95% CI: 0.1-2.2), DAS-28 (remission) (OR 2.4, 95% CI: 0.5-
10.4), high disease activity (OR 0.2, 95% CI: 0.04-1.1), moderate disease activity (OR 6.7, 95% CI: 1.4-32.3), leflunomide (OR 0.6, 95% CI: 0.2-2.6), biologics (OR 0.7, 95% 
CI: 0.2-2.9), methotrexate (OR 1.5, 95% CI: 0.4-6.2) and hydroxychloroquine (OR 0.4, 95% CI: 0.04-3.2). ŧ: Effect sizes (OR, 95% CI) in SSc: Methotrexate (OR 0.4, 95% CI: 
0.04-3.4), hydroxychloroquine (OR 0.6, 95% CI: 0.06-5.9), cyclophosphamide (OR 0.4, 95% CI: 0.04-3.4) and AZA (OR 1.3, 95% CI: 0.1-15.2)

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

Variable
Mean ± SD (range)
or n (%)

Metabolic syndrome
 in SLE patients (n=100)

Metabolic syndrome
in vasculitis patients (n=28)

With
 (n=42)

Without
(n=58)

p With 
(n=8)

Without 
(n=20)

p

Age (years)* 33.1±9.9 34.3±10.6 0.62 45.6±10.4 36.2±14.8 0.04

Gender

Maleŧ

Female
3 (7.1)
39 (92.9)

4 (6.9)
54 (93.1)

1
5 (62.5)
3 (37.5)

11 (55)
9 (45)

1

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/1st 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 5.4±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 C3ŧ 16/24 (66.7) 13/24 (54.2) 0.38 - - -

Consumed C4ŧ 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
BVAS*
VDI*        
BD: BDCAF*
BDI*

-

-

-

-

-

-

5±3.7
0.6±1.1

6±0 (6-6)
7±0 (7-7)

5±4.2
2.5±2.4

5±2.96
2.4±2.5

0.97
0.07

0.45
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

AZAŧ 15 (35.7) 23 (39.7) 0.7 1 (12.5) 5 (25) 0.64

Hydroxychloroquineŧ 28 (66.7) 41 (70.7) 0.67 1 (12.5) 0 (0) -

Biologicsŧ 2 (4.8) 1 (1.7) 0.57 0 (0) 2 (10) -

MMFŧ 9 (21.2) 10 (17.2) 0.6 0 (0) 1 (5) -

Cyclophosphamideŧ 9 (21.4) 5 (8.6) 0.07 4 (50) 6 (30) 0.4
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None of the recruited patients with different RDs had 
chronic kidney disease.[29] 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, 
SLEDAI, 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.[3] Moreover, hematological indices 
have been strongly associated with multiple metabolic 
conditions, such as CVDs[30] and diabetes,[31] and have been 
correlated with pro-inflammatory cytokines.[32] 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,[6] however, lower frequencies, such 
as 19%, have also been reported.[33]

Regarding DAS-28, no significant association was found 
with MetS in this study, but a significant difference was 

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,[34,35] whereas others found a significant 
increase in DAS-28 among RA patients with MetS compared 
to those without.[12]

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.
[36] 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, 
supporting earlier findings,[13] though some studies reported 
no such association.[37]

Nephritis was significantly more frequent in 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.[38] Dyslipidemia can contribute to renal 
disease progression in SLE by damaging the endothelium, 
glomerular filtration barrier, and causing tubular-interstitial 
lipid deposition.[39] In line, dyslipidemia was significantly 
associated with proteinuria in SLE nephritis patients.
[40] Consistent with previous findings, hyperuricemia was 
significantly associated with dyslipidemia,[41] though some 

Table 3. Continued

Variable
Mean ± SD (range)
or n (%)

Metabolic syndrome
 in SLE patients (n=100)

Metabolic syndrome
in vasculitis patients (n=28)

With
 (n=42)

Without
(n=58)

p With 
(n=8)

Without 
(n=20)

p

Methotrexateŧ 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: Behçet’s disease, BDCAF: Behçet’s disease current activity form, BDI: Behçet’s disease damage 
index, BVAS: Birmingham vasculitis activity score, CI: 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). ŧ: Effect sizes (OR, 95% CI) in SLE: Gender (OR 1, 95% CI: 0.2-4.9), consumed C3 (OR 1.7, 95% CI: 0.5-5.4), consumed C4 (OR 0.4, 95% CI: 0.1-1.5), 
AZA (OR 0.9, 95% CI: 0.4-1.9), hydroxychloroquine (OR 0.8, 95% CI: 0.4-2), biologics (OR 2.9, 95% CI: 0.3-32.5), MMF (OR 1.3, 95% CI: 0.5-3.6), cyclophosphamide (OR 2.8, 
95% CI: 0.9-9.4) and methotrexate (OR 0.7, 95% CI: 0.1-7.8). ŧ: Effect sizes (OR, 95% CI) in vasculitis: Gender (OR 1.4, 95% CI: 0.3-7.3), AZA (OR 0.4, 95% CI: 0.04-4.4) and 
cyclophosphamide (OR 2.3, 95% CI: 0.4-12.6)
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studies found no significant difference in uric acid levels 
between SLE patients with and without MetS.[13]

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.[42] 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).

In axSpA, MetS prevalence was 15.2%, similar to controls. 
While some studies reported higher MetS prevalence in 
ankylosing spondylitis patients compared to controls,[43] this 

study found no significant association between BASDAI 
scores and MetS, consistent with prior findings.[43] 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.[8,44] In BD patients, MetS prevalence was 
also similar to controls, with no significant difference in 
BDCAF scores between patients with and without MetS.[45] 
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.[46] In contrast, other studies 

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

Variable
Mean ± SD or n (%)

Metabolic syndrome in axSpA patients (n=33)

With (n=5) Without (n=28) p

Age (years)* 47.6±10.4 39.5±9.6 0.15

Gender

Maleŧ

Female
4 (80)
1 (20)

20 (71.4)
8 (28.6)

1

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, CI: 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). ŧ: Effect sizes (OR, 95% CI): Gender (OR 1.6, 95% CI: 0.2-16.6)



27Ulusal Romatoloji Dergisi / Journal of Turkish Society for Rheumatology • Cilt / Volume 17 • Sayı / Issue 1 • Mart / March 2025

have shown significant associations between NLR and MetS 
and correlations with its components.[47,48]

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;[49] 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.[50] 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.[51] However, lower HDL levels 
and increased abdominal circumference have been reported 
in SLE and RA patients, respectively.[51]

Conclusion

The current study delves into the complex relationship 
between metabolic alterations, inflammation, and disease 

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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Öz

Amaç: Malignite romatizmal hastalıklarda önemli bir komorbiditedir. 
Bu çalışmada bir romatoloji kliniğinde takip edilen romatizmal ve 
non-enflamatuvar hastalıkları olan bireylerde malignitelerin insidansı, 
prevalansı ve risk faktörleri araştırılmaktadır.

Yöntem: Ocak 2021 ile Ocak 2024 arasında takip edilen 2.600 
hasta üzerinde retrospektif bir analiz yapıldı. Toplanan veriler 
arasında hastaların demografik özellikleri, romatizmal hastalık türleri, 
enflamatuvar olmayan durumlar, tedaviler ve kanser geçmişine yer 
verildi. İstatistiksel analizlerden ki-kare, Fisher kesin olasılık ve Mann-
Whitney U testleri, lojistik regresyon analizi ve standart insidans oranı 
(SIR) hesaplamaları kullanıldı.

Bulgular: 2.600 hastanın 100’ünde kanser öyküsü saptandı. Ortalama 
yaş 66 olup malignite öyküsü olanlarda olmayanlara göre daha yüksekti 
(p<0,001). Meme kanseri en sık görülen malignite (%29) olup, bunu 
jinekolojik ve solunum sistemi kanserleri takip etmekteydi. Kanser 
prevalansı romatoid artrit (RA) ve osteoartrit hastalarında daha yüksek, 
ankilozan spondilit ve fibromiyalji hastalarında ise daha düşüktü. Yirmi 
altı hastaya romatizmal veya enflamatuvar olmayan bir durumun 
başlangıcından sonra kanser tanısı konuldu. Kadın hastalarda jinekolojik 
kanserler [SIR=3,76, %95 güven aralığı (GA)=1,2-8,7, p=0,005] ve 
lenfoma (SIR=8,14, GA=1,6-23,7, p=0,001) daha sık görüldü. Erkek 
hastalarda toplam kanser sayısı anlamlı derecede yüksekti (SIR=381, 
GA=182,7-700,8, p<0,001). Ayrıca, nivolumab ile tedavi edilen iki 
hastada yeni başlayan RA ve psoriatik artrit gelişirken, ribosiklib ile 
tedavi edilen bir hastada sistemik skleroz gelişti. Lojistik regresyonda 
yaş [odds oranı (OR)=1,06], erkek cinsiyet (OR=2,16), enflamatuvar 
hastalık öyküsü (OR=4,52) ve Charlson komorbidite indeks skorunun 
(OR=5,65) kanser gelişiminde önemli belirleyiciler olduğunu saptandı.

Sonuç: Bu çalışma romatizmal hastalığı olan özellikle yaşlı bireylerde 
kanser taramasının gerekliliğini vurgulamaktadır. Bu hastalar için 
hedefe yönelik kanser önleme ve yönetim stratejileri geliştirme odaklı 
prospektif çalışmalara ihtiyaç vardır.

Anahtar Kelimeler: Neoplazmalar, lenfoma, romatoid artrit, 
otoimmün hastalıklar

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 (CI)=1.2-8.7, p=0.005] and 
lymphoma (SIR=8.14, CI=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
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Introduction

Malignancies are a significant comorbidity in patients 
with rheumatic diseases, posing unique challenges in their 
management.[1] 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.[2]

Chronic inflammation in rheumatic diseases fosters a 
pro-tumorigenic environment through cytokine-mediated 
DNA damage, angiogenesis, and immune dysregulation.
[3,4] Notably, conditions like primary Sjögren’s syndrome 
and systemic lupus erythematosus (SLE), and rheumatoid 
arthritis (RA) are associated with higher risks of lymphoma,[5-7] 
emphasizing the need for vigilance.

The impact of antirheumatic treatments on cancer risk 
remains debated.[8,9] While a 2019 systematic review found 
no increased cancer risk with biological disease-modifying 
antirheumatic drugs,[10] high doses of cyclophosphamide 
have been associated with lymphoproliferative and bladder 
cancers,[11] and prolonged azathioprine use may increase the 
risk of skin cancers and cervical atypia.[12]

Additionally, the relationship between autoimmunity and 
cancer is bidirectional.[13] 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.[14,15]

While existing studies often focus on individual rheumatic 
conditions, comprehensive analyses across multiple diseases 
are scarce, especially in Turkish cohorts.[16-18] 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 

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: 

- RA[19] 

- Spondyloarthritis (SpA),[20] comprising ankylosing 
spondylitis (AS), psoriatic arthritis (PsA),[21] enteropathic 
arthritis, and reactive arthritis 

- Connective tissue diseases (CTDs), such as SLE,[22] 
Sjögren’s syndrome,[23] systemic sclerosis, myositis, and 
undifferentiated CTDs

- Polymyalgia rheumatica (PMR),[24] gout[25] 

- Vasculitis, including Behçet’s disease[26] and other 
systemic vasculitides.[27-29] 

Non-inflammatory Conditions

Patients without a confirmed inflammatory diagnosis 
were included in the study for completeness, but their 
data were analyzed separately. Osteoarthritis,[30] and 
fibromyalgia[31] were diagnosed according to criteria. The 
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 
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- Respiratory system cancers (C30-38): laryngeal (C32), 
lung (C34) cancers 

- Skin cancers: melanoma (C43) and non-melanoma 
skin cancers (NMSC) (C44)

- Gynecologic cancers (C51-58): cervical (C53), 
endometrium (C54), ovarian (C56) cancers 

- 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.[32]

Statistical significance was set at a p-value of less than 
0.05.

The study was approved by the local ethics committee 
(Memorial Bahçelievler Hospital Ethics Committee – 
approval number: 133, date: 11.06.2024).

Results

General Demographics

The study included a total of 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).
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Table 1. Demographics, rheumatic diseases, and non-inflammatory conditions in patients with and without cancer

 
 

Total Cancer present Cancer absent p OR CI

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)    

CCI (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   

Sjögren’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    

CCI: 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)  

CCI (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 (7.0) 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 9 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

CCI: 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.

Figure 1. Types of malignancies
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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 

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. 

Figure 2. Inflammatory diseases with malignancy diagnosis
CTD: Connective tissue disease, RS3PE: Remitting seronegative symmetrical synovitis with pitting edema

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
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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 

(p=0.02), the presence of inflammatory diseases (p<0.001), 
and CCI score (p<0.001) (Table 5). However, individual 
rheumatic diseases did not demonstrate statistical significance.

Discussion

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

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

Inflammatory diseases (n=43) Treatments Malignancies

Rheumatoid arthritis (n=17) Steroid (n=13) Breast (n=4)

 
 
 
 
 
 
 
 

Methotrexate (n=9) Stomach (n=2)

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

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

Adalimumab (n=1) Bladder (n=2)

 
 
 
 

Prostate (n=2)

Esophageal (n=1)

Colorectal (n=1)

Lymphoma (n=1)

Sjögren’s syndrome (n=3) Hydroxychloroquine (n=3) Breast (n=3)

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

 Hydroxychloroquine (n=1)  

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

 Acetylsalicylic acid (n=1)  

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

UCTD (n=1) Nifedipine (n=1) Lymphoma (n=1)

 Acetylsalicylic acid  

Ankylosing spondylitis (n=2) NSAID (n=2) Renal cell carcinoma (n=1)

 Etanercept (n=2) Bladder (n=1)

Psoriatic arthritis (n=2) Steroid (n=1) Thyroid (n=1)

 Methotrexate (n=1) Melanoma (n=1)

 Leflunomide (n=1)  

 Adalimumab (n=1)  

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

Familial Mediterranean fever (n=1) Colchicine (n=1) Thyroid (n=1)

Sarcoidosis (n=1) Steroid (n=1) Thyroid (n=1)

RS3PE (n=1) Steroid (n=1) Larengeal (n=1)

Polymyalgia rheumatica (n=1) Steroid (n=1) Prostate (n=1)

 Leflunomide (n=1)  

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

  Renal cell carcinoma (n=1)

  Melanoma (n=1)

Crystal arthritis (n=9) Steroid (n=6) Breast (n=3)

 Allopurinol (n=6) Prostate (n=2)

 Colchicine (n=4) Stomach (n=1)

  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
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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)
 
 
 
 
 

Ovarian (n=1)

Stomach (n=1) Prostate (n=2)

Colorectal (n=1) Pancreas (n=1)

Lung (n=1) Lymphoma (n=1)

Bladder (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)*
 
 
 
 
 

Multiple myeloma (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)

SD: Standard deviation, UCTD: Undifferentiated connective tissue disease

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

Female 
Observed

Expected SIR p CI (95%) Male 
Observed

Expected SIR p CI (95%)

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

Male reproductive system cancers 
(C60-63)

3 1.04 2.88 0.043 0.5-8.4

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 0.2-47.5 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

CI: Confidence interval, SD: Standard deviation
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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.
[33] 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.[34] 

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.[35] 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.[36] 
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 

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.[37] 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.[38]

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.[13] 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 

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
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patients.[39] 

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 Sjögren syndrome demonstrated an increased 
cancer risk compared to the general Turkish population. 
For instance, in the vasculitis cohort, the cancer risk was 
2.1 times higher than in the general population, particularly 
for lung and head-neck cancers.[16] Likewise, the study on 
primary Sjögren 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.[17] 

Similarly, studies on systemic sclerosis also identified an 
elevated malignancy risk, particularly for breast and lung 
cancers.[18] In our study, RA was the most common rheumatic 
disease associated with a history of cancer, and breast cancer 

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.[40] Cancer risk is not constant or easily modeled over 
time.[41] 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.[42] 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 
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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 CI

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 (3.1) 2 (5.7) 0.61

 Bladder cancer (C67) 5 2 (3.1) 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 (3.1) 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) 9 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   

CI: 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 CI

 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) 9 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   

CI: Confidence interval, IQR: Interquartile range, OR: Odds ratio, SD: Standard deviation
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Öz

Amaç: Romatoid artritli (RA) yaşlı hastalarda uyku ilişkili problemlere 
sık rastlanmaktadır. Bu çalışmanın amacı, yaşlı RA hastalarında kötü 
uyku kalitesine katkıda bulunan faktörleri belirlemek ve uyku kalitesiyle 
yaşam kaliteleri arasındaki ilişkiyi değerlendirmektir.

Yöntem: Bu kesitsel çalışmaya Mayıs ve Eylül 2024 arasında ayaktan 
bir üçüncü basamak romatoloji polikliniğinde değerlendirilen ≥65 yaş 
RA hastaları dahil edildi. Uyku kalitesi Pittsburgh Uyku Kalitesi indeksi 
(PSQI), RA hastalık aktivitesi hastalık aktivite skoru 28-C-reaktif protein 
(DAS28-CRP) ve yaşam kalitesi European Organization for Research 
and Treatment of Cancer Quality of Life Questionnaire Core 30 ölçeği 
ile değerlendirildi. Kötü uyku kalitesiyle ilişkili faktörleri belirlemek için 
çok değişkenli regresyon analizi kullanıldı.

Bulgular: Çalışmaya ortalama yaşı 70,8 (±4,9) ve %59,8’i (n=46) kadın 
olan toplam 77 yaşlı RA hastası dahil edildi. Ortanca DAS28-CRP skoru 
4,3’tü ve hastaların %75,3’ü remisyonda değildi. Hastaların %50,65’i 
kötü uyku kalitesine (PSQI >5) sahipti. Çok değişkenli analizde, ≥75 yaş 
[risk oranı (RO)=8,23, %95 güven aralığı (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] kötü uyku kalitesiyle ilişkili olarak 
bulunmuştur. Fiziksel, duygusal ve rol fonksiyon skorları ile yorgunluk, 
ağrı ve insomnia semptomları kötü uyku kalitesine sahip grupta daha 
kötü düzeyde izlenmiştir.

Sonuç: Sonuçlarımız, yaşlı RA hastalarında uyku bozukluklarının 
yönetiminin önemini ortaya koymaktadır. Uyku sorunları, artan 
hastalık aktivitesi ve psikososyal durumla yakından bağlantılı olup, 

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 (CI) (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 
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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.[1] 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 inflammation 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.[2] 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.[3] 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.[4] 
Sleep disorders such as insomnia and restless legs syndrome 
are common in RA patients and can complicate disease 
management.[5,6]

Sleep disorders in RA patients can be caused by many 
factors, including disease activity, neuropsychiatric diseases,  
comorbidities, and medication use.[7] 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.[8] 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.[9] 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.[10,11]

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 

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 ≥65 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.[12] 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.[13] 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.[14] The PSQI scale 

bu faktörlerin hasta değerlendirmelerinde dikkate alınması hem uyku 
kalitesini hem de genel yaşam kalitesini olumlu yönde etkileyebilir.

Anahtar Kelimeler: Romatoid artrit, uyku kalitesi, yaşam kalitesi, 
hastalık aktivitesi, yaşlı hastalar

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



47Ulusal Romatoloji Dergisi / Journal of Turkish Society for Rheumatology • Cilt / Volume 17 • Sayı / Issue 1 • Mart / March 2025

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”.[14] 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.[15] The medications used at the time of 
admission were examined in detail, and the use of 5 or more 
medications was defined as polypharmacy.[16]

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.[17,18] The Clinical Frailty scale 
(CFS) 24 was utilized to determine the frailty status of the 
individuals. Individuals with a CFS score of ≥4 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”.[19]

The 15-item Geriatric Depression scale 15 (GDS-15) 
was used for mood assesment.[20] A GDS-15 ≥6 was defined as 
“depression”. The Generalized Anxiety Disorder-7 (GAD-7) 
scales was used to asses the anxiety.[21] A score of <5 is defined 
as minimal anxiety on this scale, while 5-9 is defined as mild, 
10-14 as moderate, and ≥15 as severe anxiety. In our study, 
we defined those with a GAD-7 score of ≥5 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 

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.[1]

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 ≥65 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”, 
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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 vs. 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 ≥75 
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 that affect 
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 was independently associated 
with advanced age (≥75 years), being single, heightened 
disease activity, and depression. Patients with poor sleep 
quality had worse physical, emotional, and role functioning 

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.[22-25] Brahem et al.[22] 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.[23] 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.[7,24] 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 hypothalamic-pituitary-adrenal axis by these 
inflammatory processes, which in turn increase cortisol 
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.[25,26] 
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 development of 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 
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Table 1. Sociodemographic and disease characteristics in terms of PSQI score

Characteristic Overall
(n=77)

PSQI ≤5
(n=38)

PSQI >5
(n=39)

p-value

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/m2, mean (SD) 25.9 (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

CCI, 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 ≥4, 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, CCI: 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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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.
[27] 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.

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.[28,29] In our study, aging 
was independently associated with sleep disorders in the 
multivariate regression analysis, consistent with findings 

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
CI: 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
(n=77)

PSQI ≤5
(n=38)

PSQI >5
(n=39)

p-value

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

   İnsomnia 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
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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.[30,31] 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.[11] 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 

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.

Ethics

Ethics Committee Approval: 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).

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

Footnotes

Authorship Contributions

Concept: N.K.S., Design: N.K.S, H.S., Data Collection 
and Processing: N.K.S, H.S., Analysis or Interpretation: 
N.K.S, H.S., Literature Search: N.K.S, H.S., Writing: 
N.K.S.

Conflict of Interest: No conflict of interest was 
declared by the authors.

Financial Disclosure: The authors declare that they 
have no relevant financial disclosures.

References
1. Sun Y, Liu J, Xin L, et al. Factors influencing the Sharp score of 

1057 patients with rheumatoid arthritis and anemia: a retrospective 
study. J Int Med Res. 2022;50:03000605221088560.

2. Bozzalla-Cassione E, Grignaschi S, Xoxi B, et al. Insights into the 
concept of rheumatoid arthritis flare. J  Front Med (Lausanne). 
2022;9:852220.

3. Grabovac I, Haider S, Berner C, et al. Sleep quality in patients 
with rheumatoid arthritis and associations with pain, disability, 
disease duration, and activity. J Clin Med. 2018;7:336.



52 Kayahan Satış and Satış. Sleep problems in elderly RA patients

4. Irwin MR, Straub RH, Smith MT. Heat of the night: sleep 
disturbance activates inflammatory mechanisms and induces pain 
in rheumatoid arthritis. Nat Rev Rheumatol. 2023;19:545-59.

5. Ucar U, Duruoz MT. Assessment of sleep quality in patients 
with rheumatoid arthritis. Paper presented at: 2012 ACR/ARHP 
Annual Meeting.

6. Salih A, Gray R, Mills K, Webley M. A clinical, serological and 
neurophysiological study of restless legs syndrome in rheumatoid 
arthritis. Br J Rheumatol. 1994;33:60-3.

7. Juárez-Rojop IE, Fresán A, Genis-Mendoza AD, et al. Prevalence 
of poor sleep quality and associated factors in individuals with 
rheumatoid arthritis: a cross-sectional study. Medicina (Kaunas). 
2023;59:1633.

8. Lee YC, Chibnik LB, Lu B, et al. The relationship between 
disease activity, sleep, psychiatric distress and pain sensitivity in 
rheumatoid arthritis: a cross-sectional study. Arthritis Res Ther. 
2009;11:R160.

9. Cakirbay H, Bilici M, Kavaçi O, et al. Sleep quality and immune 
functions in rheumatoid arthritis patients with and without major 
depression. Int J Neurosci. 2004;114:245-56.

10. Cole JL. Steroid-induced sleep disturbance and delirium: a 
focused review for critically ill patients. Fed Pract. 2020;37:260.

11. Ditmer M, Gabryelska A, Turkiewicz S, Białasiewicz P, Małecka-
Wojciesko E, Sochal M. Sleep problems in chronic inflammatory 
diseases: prevalence, treatment, and new perspectives: a narrative 
review. J Clin Med. 2021;11:67.

12. Kay J, Upchurch KS. ACR/EULAR 2010 rheumatoid arthritis 
classification criteria. Rheumatology (Oxford). 2012;51(Suppl 
6):vi5-9.

13. Canhão H, Rodrigues AM, Gregório MJ, et al. Common 
evaluations of disease activity in rheumatoid arthritis reach 
discordant classifications across different populations. Front Med 
(Lausanne). 2018;5:40.

14. Buysse D. The Pittsburgh sleep quality index: a new instrument for 
psychiatric practice and research. Psychiatry Res. 1989;28:193-213.

15. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method 
of classifying prognostic comorbidity in longitudinal studies: 
development and validation. J Chronic Dis. 1987;40:373-83.

16. Masnoon N, Shakib S, Kalisch-Ellett L, Caughey GE. What is 
polypharmacy? A systematic review of definitions. BMC Geriatr. 
2017;17:1-10.

17. Katz S. The index of ADL: a standardized measure of biological 
and psychosocial function. JAMA. 1963;185:914-9.

18. Lawton MP, Brody EM. Assessment of older people: self-
maintaining and instrumental activities of daily living. 
Gerontologist. 1969;9:179-86.

19. Gallagher EJ, Liebman M, Bijur PE. Prospective validation of 
clinically important changes in pain severity measured on a visual 
analog scale. Ann Emerg Med. 2001;38:633-8.

20. Ja Y. Development and validation of a geriatric depression screening 
scale; a preliminary report. J Psychiatr Res. 1983;39:37-49.

21. Spitzer RL, Kroenke K, Williams JB, Löwe B. A brief measure for 
assessing generalized anxiety disorder: the GAD-7. Arch Intern 
Med. 2006;166:1092-7.

22. Brahem M, Chebil A, Abid H, et al. Sleep disorders in rheumatoid 
arthritis patients. The Egyptian Rheumatologist. 2024;46:107-11.

23. Azzam AI. The impact of sleep problems on rheumatoid arthritis 
disease activity. Sleep Med Res. 2024;15:106-12.

24. McBeth J, Dixon WG, Moore SM, et al. Sleep disturbance and 
quality of life in rheumatoid arthritis: prospective mHealth study. 
J Med Internet Res. 2022;24:e32825.

25. Wright GE, Parker JC, Smarr KL, Johnson JC, Hewett JE, 
Walker SE. Age, depressive symptoms, and rheumatoid arthritis. 
Arthritis Rheum. 1998;41:298-305.

26. Fakra E, Marotte H. Rheumatoid arthritis and depression. Joint 
Bone Spine. 2021;88:105200.

27. Nutt D, Wilson S, Paterson L. Sleep disorders as core symptoms 
of depression. Dialogues Clin Neuroscience. 2008;10:329-36.

28. Myers BL, Badia P. Changes in circadian rhythms and sleep 
quality with aging: mechanisms and interventions. Neurosci 
Biobehav Rev. 1995;19:553-71.

29. Bulut SD. Yaşlılarda uyku bozuklukları ve tedavisi. Turkiye 
Klinikleri Psychiatry-Special Topics. 2016;9:33-41.

30. Gamsizkan Z, Aslan S. Birinci basamakta insomnia sıklığı ve ilişkili 
inanç ve tutumların değerlendirilmesi. JCBPR. 2014;3:156-61.

31. Algın D, Akdağ G, Erdinç O. Kaliteli uyku ve uyku bozuklukları 
Quality sleep and sleep disorders. Osmangazi Tıp Dergisi. 
2016;38:29-34.



53

Ulus Romatol Derg 2025;17(1):53-59

DO I: 10.4274/raed.galenos.2025.22043

Atıf / Cite this article as: Özsoy Z, Germe ŞA, Ayan G, et al. Comparison of seropositive and seronegative rheumatoid arthritis patients using or about to be 
initiated with biological DMARDS. Ulus Romatol Derg. 2025;17(1):53-59

İletişim / Cor res pon den ce:
Dr. Zehra Özsoy, Hacettepe Üniversitesi Tıp Fakültesi, İç Hastalıkları Anabilim Dalı, Romatoloji Bilim Dalı, Ankara, Türkiye 
E-posta: dr.zehraduman@hotmail.com ORCID ID: orcid.org/0000-0002-4534-4929 
Ge liş Ta ri hi / Re cei ved: 21.01.2025 Ka bul Ta ri hi / Ac cep ted: 28.02.2025 Yayın Tarihi / Publication Date:19.03.2025

Biyolojik DMARD kullanan veya başlanacak olan 
seropozitif ve seronegatif romatoid artrit hastalarının 
karşılaştırılması
Comparison of seropositive and seronegative rheumatoid arthritis patients using or about to be 
initiated with biological DMARDS
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Abstract

Objective: Rheumatoid arthritis (RA) is an inflammatory, autoimmune 
systemic disease. This study aimed to compare the demographic, 
clinical characteristics, treatment choices, and treatment responses of 
seronegative (SN) and seropositive (SP) RA patients who were receiving 
or newly started biological treatment.

Methods: The files and records of patients registered with Hacettepe 
University Biological Database with RA diagnosis who were planned 
to use biological disease-modifying antirheumatic drugs (b-DMARDs) 
between 2010-2024 were scanned. RA patients were divided into 
two groups as SPRA and SNRA. Demographic characteristics, disease 
duration, bDMARD use follow-up period, comorbidities, RA extra-
articular findings, visual analog scale (VAS) global, VAS pain, VAS 
fatigue, Health Assessment Questionnaire-Disability index were 
recorded for RA patients included in the study. 

Results: Two thousand five hundred and fifty-nine patients were 
included in the study. Median age of the patients was 55 years and 
2034 of them were female. 75% of the patients were SPRA, 25% 
were SNRA. Although the DAS-28 score did not create a statistically 
significant difference when compared between the two groups, the 
rate of patients with low disease activity was higher in the seronegative 
group, while the rate of patients with moderate and high disease 
activity was higher in the SPRA group. When patients were evaluated 
according to the disease activity score (DAS-28) disease activity score 
after b-DMARD treatment, the proportion of patients who achieved 
remission or low disease activity was higher in the seronegative group. 
Among extra-articular findings, the frequency of interstitial lung 
disease and sicca symptoms were higher in the SPRA group.

Conclusion: SPRA and SNRA can be considered as two separate 
subtypes of RA with differences in clinical features, extra-articular 
involvement findings, disease activities, treatment choices and 
treatment responses.

Keywords: Rheumatoid arthritis, seropositive, seronegative, 
b-DMARD

Öz

Amaç: Romatoid artrit (RA) etiyolojisi net olarak bilinmeyen, dünya 
nüfusunun %0,5-1’ini etkileyen enflamatuvar, otoimmün sistemik 
bir hastalıktır. Bu çalışmada biyolojik tedavi alan veya yeni başlanan 
seronegatif (SN) ve seropozitif (SP) RA hastalarının demografik, klinik 
özelliklerinin, tedavi seçimlerinin ve tedaviye yanıtlarının karşılaştırılması 
hedeflenmiştir.

Yöntem: 2010-2024 tarihleri arasında biyolojik hastalık modifiye edici 
antiromatizmal ilaçlar (b-DMARD) kullanması planlanan ve kullanan 
RA tanılı Hacettepe Üniversitesi Biyolojik Veri Tabanı’na kayıtlı hastanın 
dosyaları ve kayıtları otomasyon sisteminden tarandı. RA hastaları SPRA 
ve SNRA olarak iki gruba ayrıldı. Çalışmaya dahil edilen RA hastalarının 
demografik özellikleri, hastalık süresi, b-DMARD kullanım takip 
süresi, komorbiditeleri, RA ekstraartiküler bulguları, fomatoid faktör 
ve anti-siklik sitrulinlenmiş peptid antikoru sonuçları, biyolojik tedavi 
başlangıcı ve kontrollerde hastalık aktivasyon ölçümleri, görsel analog 
ölçek (GAÖ) global, GAÖ ağrı, GAÖ yorgunluk, Sağlık Değerlendirme 
Anketi-Engellilik indeksine kaydedildi.

Bulgular: Çalışmaya 2.559 hasta dahil edildi. Hastaların yaş ortanca 
değeri 55 idi ve 2.034’ü kadındı. Hastalık süresi ortanca değeri 14 yıldı. 
Hastaların %75’i SPRA, %25’i SNRA idi. Hastalık aktivite skoru (DAS-28), 
iki grup arasında karşılaştırıldığında istatistiksel anlamlı fark oluşturmasa 
da düşük hastalık aktivitesinde olan hasta oranı SNRA grupta daha 
fazla iken, SPRA grupta ise orta ve yüksek hastalık aktivitesindeki hasta 
oranı daha fazlaydı. B-DMARD tedavisi sonrası hastalar DAS-28 hastalık 
aktivite skoruna göre değerlendirildiğinde remisyon veya düşük hastalık 
aktivitesine ulaşan hasta oranı SNRA grupta, orta ve yüksek hastalık 
aktivitesinde kalan hasta oranı SPRA grupta istatistiksel anlamlı fark 
oluşturmasa da daha fazla idi. Ekstraartiküler bulgulardan interstisyel 
akciğer hastalığı sıklığı ve sikka semptomları SPRA grupta daha fazla idi.

Sonuç: SPRA ve SNRA klinik özellikleri, ekstraartiküler tutulum 
bulguları, hastalık aktiviteleri, tedavi seçimleri ve tedavi yanıtları 
farklılıklar gösteren RA’nın iki ayrı alt tipi olarak düşünülebilir.

Anahtar Kelimeler: Romatoid artrit, seropozitif, seronegatif, b-DMARD
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Giriş

Romatoid artrit (RA) etiyolojisi net olarak bilinmeyen, 
enflamatuvar, simetrik periferik poliartrittir.[1] Dünya 
nüfusunun %0,5-1’ini etkileyen, otoimmün sistemik bir 
hastalıktır.[2-4] Tedavi edilmez ise başta el ve ayak küçük 
eklemleri olmak üzere sinoviyal pek çok eklemde, kıkırdak- 
kemik harabiyetine, deformitelere ve fiziksel işlev kaybına 
neden olur.[5] Sistemik enflamasyona bağlı olarak akciğer 
fibrozisi, sklerit, lenfoproliferatif hastalık gibi diğer organ 
tutulumlarına da yol açabileceği gibi inme, miyokard 
enfarktüsü ile sonuçlanabilecek aterosklerozu hızlandırabilir.
[6]

Anti-siklik sitrulinlenmiş peptid antikoru (ACPA), 
romatoid faktör (RF) gibi RA tanısında kullanılan bir 
otoantikor olmakla birlikte, prognozun tahmin edilmesinde 
de değerli bir belirteçtir.[7] RF kadar duyarlı olmakla birlikte 
RF’den çok daha spesifiktir.[8] RF ve ACPA gibi RA ile 
ilişkili otoantikorların varlığı hastalığın otoimmün doğasını 
destekler.[9,10] ve eklem hasarı, ekstraartiküler bulgular, 
mortalite ile ilişkilidirler.[11,12] Önceki Amerikan Romatizma 
Derneği (American College of Rheumatism - ACR) 1987 
kriterleri, ACPA henüz geliştirilmediğinden yalnızca RF’yi 
içeriyordu.[13] Bu otoantikorlar, ACR/Avrupa Romatizmayla 
Mücadele Birliği (the European Alliance of Associations for 
Rheumatology - EULAR) 2010 RA tanı kriterlerine dahil 
edilmiştir.[14] Otoantikor pozitifliği olan hastalar “seropozitif 
RA” (SPRA) olarak adlandırılırken, RA’nın klinik belirtilerini 
gösteren ancak antikor pozitifliği olmayanlar ise “seronegatif 
RA” (SNRA) olarak tanımlanır.[14]

RA farklı klinik fenotipleri ve tedaviye değişken yanıtları 
olan bir sendrom olarak kabul edilmektedir.[6,15] RF ve 
özellikle ACPA’nın tanımlanması, belirli genetik ve çevresel 
risk faktörlerine sahip, homojen bir hasta alt grubunun ve 
ayrıca hastalığın daha şiddetli seyrinin tanınmasına olanak 
sağlamıştır.[12]

Bu çalışmada biyolojik tedavi alan veya yeni başlanan 
SNRA ve SPRA hastalarının demografik, klinik özelliklerinin, 
tedavi seçimlerinin ve tedaviye yanıtlarının karşılaştırılması 
hedeflenmiştir.

Gereç ve Yöntemler

Hasta Seçimi

2010-2024 tarihleri arasında bDMARD kullanması 
planlanan ve kullanan 2010 ACR/EULAR RA tanı 
kriterlerini[14] sağlayan RA tanılı Hacettepe Üniversitesi 
Biyolojik Veri Tabanı’na (HÜR-BİO) kayıtlı 2559 
hastanın dosyaları ve kayıtları otomasyon sisteminden 
tarandı. HÜR-BİO 2005 yılında kurulan, biyolojik hastalık 

modifiye edici antiromatizmal ilaçlar (b-DMARD) tedavisi 
başlanacak olan romatolojik hastalığa sahip hastaların kayıt 
ve takip edildiği tek merkezli veri tabanıdır.[16] Hastalar tek 
kaynaktan seçilmiştir. Kontrol grubu olmayan, tek merkezli, 
retrospektif, tanımlayıcı bir çalışmadır.

Çalışma Parametreleri

Çalışmaya dahil edilen RA hastalarının yaş, cinsiyet, 
eğitim durumu gibi demografik özellikleri, hastalık süresi, 
b-DMARD kullanım takip süresi, komorbiditeleri [diabetes 
mellitus (DM), hipertansiyon (HT), kronik böbrek hastalığı 
(KBH), koroner arter hastalığı (KAH), astım, malignite], 
RA ekstraartiküler bulguları [romatoid nodül, amiloidoz, 
karpal tünel sendromu, intertisyel akciğer hastalığı (İAH), 
pulmoner nodül, sikka semptomları], sigara kullanımı, 
kullanıyor ise sigara paket yılı, vücut kitle indeksleri, RF 
ve ACPA sonuçları, kan eritrosit sedimentasyon hızı, 
C-reaktif protein (CRP) değerleri, geçmiş ve kullanmakta 
oldukları tedavileri (cDMARD: sulfasalazin, methotreksat, 
leflunomid, plaquenil; steroid), [bDMARD’lar (infliximab, 
adalimumab, etanercept, sertolizumab, golimumab gibi 
anti-TNF ilaçlar; tofacitinib, baricitinib, upadacitinib 
gibi Janus kinase (JAK) inhibitörleri; rituximab gibi anti-
CD20 monoklonal antikoru; abatacept gibi T-hücre 
inhibitörü; tocilizumab gibi interlökin-6 reseptörü 
monoklonal antikoru)], biyolojik tedavi başlangıcı ve 
kontrollerde hastalık aktivasyon ölçümleri hastalık aktivite 
skoru (DAS-28),[17] görsel analog ölçeği (GAÖ) global,[18] 
GAÖ ağrı,[18] GAÖ yorgunluk,[18] Sağlık Değerlendirme 
Anketi-Engellilik indeksi (Health Assessment Questionnaire-
Disability index - HAQ-DI)[19] kaydedildi. Hastalar 6 ayda bir 
kontrol vizitlerde hastalık aktivite parametreleri açısından 
değerlendirildi. Tedaviye cevap, b-DMARD kullanmaya 
başladığı ilk ve hastayı en son değerlendirdiğimiz son vizit 
hastalık aktivite parametrelerindeki değişim olarak kabul 
edildi.

RF (<20 IU/mL) ve ACPA (0-5 RU/mL) normal olarak 
sınıflandırıldı. Normal üst seviyenin üç katına kadar “düşük 
seviyeli seropozitiflik” ve üst normal seviyenin üç katının 
üzerinde “kuvvetli (yüksek seviyeli) seropozitiflik” olarak 
adlandırıldı.

RA hastaları RF ve/veya ACPA pozitifliğine göre SPRA 
ve SNRA olarak iki gruba ayrıldı. Bu hasta gruplarının 
demografik verileri, hastalık süreleri, b-DMARD kullanım 
takip süreleri, komorbiditeleri, ekstraartiküler tutulumları, 
sigara kullanma durumları, vücut kitle indeksleri, kan 
sedimentasyon ve CRP değerleri, başlangıç ve kontrol 
hastalık aktivasyonları, b-DMARD seçimleri ve tedaviye 
yanıtları karşılaştırıldı.
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İstatistiksel Analiz

Veriler SPSS İstatistikleri Windows, Sürüm 23.0 (IBM 
SPSS İstatistikleri Windows, Sürüm 23.0. Armonk, NY: 
IBM Corp) kullanılarak analiz edildi. Sayısal değişkenlerin 
normal dağılımına uygun olup olmadığı görsel (histogram 
ve olasılık grafikleri) ve analitik yöntemlerle (Kolmogorov-
Smirnov ve Shapiro-Wilk testleri) araştırıldı. Tanımlayıcı 
analizler, normal dağılım göstermeyen sayısal değişkenler 
için medyan ve çeyrekler arası aralık ile gösterildi. Bağımsız 
gruplarda kategorik verilerin ve oranların analizinde ki-kare 
veya Fisher testleri kullanıldı. Bağımsız grupların normal 
dağılmayan verilerinin medyanlarının değerlendirilmesinde 
Mann-Whitney U testi kullanıldı. P<0,05 istatistiksel olarak 
anlamlı kabul edildi.

Bulgular

Demografik Bulgular

Çalışmaya 2.559 hasta dahil edildi. Hastaların yaş ortanca 
[minimum-maksimum (min-maks)] değeri: 55 (17-89) idi ve 
2034’ü (%79,5) kadındı. Hastalık süresi ortanca (min-maks) 

değeri: 14 (0-56) yıldı. b-DMARD kullanım takip süresi 
ortanca (min-maks) değeri: 35,6 (0-286) aydı. Hastaların 
%75’i SPRA, %25’i SNRA idi.

Seropozitif ve Seronegatif RA Hastalarının 
Özellikleri

SPRA grupta 1.730 (%90,3) hastada RF pozitifliği, 1.253 
(%65,4) hastada ACPA pozitifliği, 1.067 (%55,6) hastada 
hem RF hem ACPA pozitifliği mevcuttu. SPRA hastaların 
679’unda (%35,4) RF kuvvetli pozitif iken, 614’ünde (%32) 
ACPA kuvvetli pozitif idi. Her iki grup daha sıklıkla kadındı. 
SPRA grup daha ileri yaştaydı (p≤0,001), hastalık (p≤0,001) 
ve b-DMARD kullanım (p=0,01) takip süreleri daha 
uzundu ve daha fazla sigara içicisiydiler (p=0,01) (Tablo 1). 
b-DMARD başlama sırasında SPRA hasta grubunun hassas 
eklem (p=0,02), şiş eklem (p=0,004), DAS-28 skoru (p≤0,001) 
daha yüksek idi (Tablo 1). DAS-28 skoru iki grup arasında 
karşılaştırıldığında istatistiksel anlamlı fark oluşturmasa da 
düşük hastalık aktivitesinde olan hasta oranı SNRA grupta 
daha fazla iken [48 (%12,4) vs. 120 (%9,7) (p=0,12)], SPRA 
grupta ise orta ve yüksek hastalık aktivitesindeki hasta oranı 
daha fazla idi [1.114 (%90,3) vs. 338 (%87,6) (p=0,12)]. SNRA 
grubun lise ve üzeri eğitim seviyesi diğer gruba göre daha 
yüksek 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 astım [151 (%8,5) vs. 34 (%5,8) (p=0,03)] sıklığı 
daha fazla iken, diğer komorbidite oranları (DM, KBH, 
KAH, malignite) benzerdi. Ekstraartiküler bulgulardan İAH 

Tablo 1. Seropozitif ve seronegatif RA hastalarının özelliklerinin ve biyolojik tedavi öncesi hastalık aktivite parametrelerinin karşılaştırılması

Seropozitif RA
sayı (%): 
1916 (74,9)

Seronegatif RA
sayı (%): 
643 (25,1)

p-değeri

Cinsiyet, kadın, sayı (%) 1531 (79,9) 503 (78,2) 0,36

Yaş, ortanca (min-maks) 57 (19-89) 50 (17-88) <0,001

Hastalık Süresi (yıl), ortanca (min-maks) 15 (0-56) 13 (0-56) <0,001

b-DMARD takip süresi (ay), ortanca (min-maks) 37,6 (0-286) 29,7 (0-242) 0,01

Vücut kitle indeksi, ortanca (min-maks) 28,4 (3-58) 27,9 (13-58)
0,33 

Sigara, sayı (%)
İçmiş

Hiç içmemiş 1003 (55) 370 (60,5)

0,01821 (45) 242 (39,5)

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

Hastalık aktivite parametreleri
ortanca (min-maks)

Hassas eklem 6 (0-28) 4 (0-28) 0,02

Şiş eklem 2 (0-24) 2 (0-22) 0,004

DAS-28 4,9 (1-8,2) 4,5 (1,5-7,7) <0,001

HAQ-DI 1 (0-3) 0,95 (0-2,9) 0,202

GAÖ global 70 (0-100) 70 (0-100) 0,902

GAÖ ağrı 70 (0-100) 70 (0-100) 0,262

GAÖ yorgunluk 70 (0-100) 70 (0-100) 0,361

b-DMARD: Biyolojik hastalık modifiye edici antiromatizmal ilaçlar, CRP: C-reaktif protein, DAS-28: Hastalık aktivite skoru, ESR: Eritrosit sedimentasyon hızı, GAÖ: Görsel analog 
ölçeği, HAQ-DI: Sağlık Değerlendirme Anketi-Engellilik indeksi, min-maks: Minimum-maksimum, RA: Romatoid artrit
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sıklığı SPRA grupta istatistiksel anlamlı fark olacak şekilde 
daha fazla iken [57 (%27) vs. 3 (%9,4) (p=0,03)]; pulmoner 
nodül [73 (%42,2) vs. 13 (%46,4) (p=0,67)] sıklığı benzerdi. 
Amiloidoz [12 (%0,7) vs. 2 (%0,3) (p=0,36)] ve romatoid 
nodül [17 (%9,8) vs. 1 (%3,6) (p=0,28)] sıklığı her iki grupta 
benzerdi. Sikka semptomları SPRA grupta daha fazla idi [81 
(%4,6) vs. 13 (%2,2) (p=0,01)]. Ayrıca her iki grupta diz ve 
kalça protezi, omurga cerrahisi ve karpal tünel sendromu 
oranları benzerdi. 

Seropozitif ve Seronegatif RA Hastalarının DMARD 
Tedavileri

SNRA hasta grubunda anti-tümör nekroz faktörü (TNF) 
tedaviler ilk başlanan b-DMARD olarak daha fazla tercih 
edilmiş iken; SPRA grubunda Ritüksimab, Abatecept, 
Tocilizumab, JAK inhibitörleri kullanılmıştır. İzlem 
sürecinde kullanılan b-DMARD tedaviler incelendiğinde 
SPRA grupta SNRA gruba göre tüm b-DMARD’ların 
daha fazla kullanıldığı görülmüştür. Biyolojik tedavi 
öncesi kullanılan c-DMARD tedaviler açısından hastalar 
değerlendirildiğinde SPRA grupta daha fazla uygulandıkları 
saptanmıştır. Hasta gruplarının tedavileri ayrıntılı olarak 
Tablo 2’de verilmiştir.

Seropozitif ve Seronegatif RA Hastaların b-DMARD 
Tedavi Yanıtları

b-DMARD tedavisi sonrası hastalar DAS-28 hastalık 
aktivite skoruna göre değerlendirildiğinde remisyon veya 
düşük hastalık aktivitesine ulaşan hasta oranı SNRA grupta 
[280 (%51,3) vs. 792 (%47) (p=0,08)]; orta ve yüksek hastalık 
aktivitesinde kalan hasta oranı SPRA grupta [892 (%53) vs. 
266 (48,7) (p=0,08)] istatistiksel anlamlı fark oluşturmasa 
da daha fazla idi. SPRA hasta grubundaki hastaların 
kullanılan tedaviler sonrası SNRA gruptaki hastalara göre 
hassas, şiş eklem ve DAS-28 hastalık aktivite skorlarının 
istatistiksel olarak anlamlı fark yaratacak şekilde daha fazla 
gerilediği görülmüş iken; GAÖ global, Ağrı ve HAQ-DI 
değişimlerinin de daha iyi olduğu görüldü. Hasta gruplarının 
b-DMARD tedavileri sonrası tedaviye yanıt hastalık aktivite 
skorlarındaki değişimin karşılaştırılması ayrıntılı olarak 
Tablo 3’te verilmiştir.

Kullanılan b-DMARD tedaviler ayrı ayrı incelendiğinde; 
DAS-28 skorunda düşüş Anti-TNF [ortanca (min-maks) 
(-1,32 (-7,3, 2,76) vs. -0,67 (-6,3, 6,3), p=0,01)], Ritüksimab 
[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 sonrası SPRA grupta SNRA 

Tablo 2. Seropozitif ve seronegatif RA hasta gruplarının biyolojik tedavi öncesi kullanmış oldukları c-DMARD, ilk başlanan ve takip boyunca kullanılan 
b-DMARD tedavilerinin karşılaştırılması

Seropozitif RA Seronegatif RA p-değeri

İlk başlanan b-DMARD
sayı (%)

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

Sertolizumab 106 (5,5) 53 (8,2) 0,01

Ritüksimab 261 (13,6) 43 (6,7) 0,001

Abatacept 338 (17,6) 82 (12,8) 0,004

Tocilizumab 2 (0,1) 0 (0) 1

Janus kinaz inhibitörleri 250 (13) 54 (8,4) 0,002

İzlem sürecinde kullanılan b-DMARD
sayı (%)

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

Sertolizumab 209 (67,4) 101 (32,6) 0,001

Ritüksimab 428 (86,8) 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 inhibitörleri 462 (79) 123 (21) 0,009

Biyolojik tedavi öncesi
kullanılan c-DMARD
sayı (%)

Methotreksat 1512 (85,5) 484 (83,3) 0,2

Leflunomid 1098 (62,1) 268 (46,1) <0,001

Sulfasalazin 1069 (60,4) 321 (55,2) 0,02

Hidroksiklorokin 1420 (80,3) 367 (63,2) <0,001

Glukokortikoid 1589 (89,8) 499 (85,9) 0,009

b-DMARD: Biyolojik hastalık modifiye edici antiromatizmal ilaçlar, RA: Romatoid artrit
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gruba göre daha fazlaydı. Abatacept, Janus Kinaz İnhibitörleri 
kullanımı ile gruplar arasında fark yoktu. Bununla birlikte 
SNRA hastalarında b-DMARD tedavi ajanları arasında 
tedavi yanıtları arasında anlamlı fark saptanmadı.

Tartışma

Çalışmamızda hastaların %75’i SPRA idi. SPRA grup 
daha ileri yaştaydı ve daha fazla sigara içicisiydiler. Hastalık 
ve b-DMARD kullanım takip süreleri daha uzundu. 
b-DMARD başlama sırasında hassas eklem, şiş eklem, DAS-
28 skoru SPRA grupta daha yüksekti. Sikka semptomları ve 
İAH sıklığı SPRA grupta daha fazlaydı. Anti-TNF tedaviler 
ilk başlanan b-DMARD olarak SNRA hastalarında daha 
fazla tercih edilmiş iken; diğer biyolojik ajanlar SPRA 
grubunda daha çok kullanılmıştı. İzlem sürecinde SPRA 
grupta SNRA gruba göre tüm b-DMARD’lar daha fazla 
kullanılmıştı. SPRA hastaların kullanılan tedaviler sonrası 
hassas, şiş eklem ve DAS-28 hastalık aktivite skorlarının daha 
fazla gerilemekle birlikte daha çok orta ve yüksek hastalık 
aktivitesinde kaldıkları görüldü. 

SNRA’nın daha iyi huylu doğasına ilişkin yaygın inanç, 
bu hastalık alt grubunun doğru şekilde anlaşılmasını büyük 
ölçüde engellemiştir. SPRA’nın tedavisinde kaydedilen 
ilerlemelerin SNRA hastalarda aynı derecede anlamlı 
iyileşmelere yol açmadığının anlaşılması,[20] otoantikor 
pozitifliğine dayanan analizlerin yapılmasını zorunlu 
kılmaktadır. RF ve ACPA RA patogenezinde önemli rol 
oynar ve radyografik ilerlemeyle önemli ölçüde ilişkili 
bulunmuş,[21] kötü prognostik belirteçler olarak kabul 
edilmiş ve SPRA hastalarında daha yoğun tedavi verilmesi 
gerektiği öne sürülmüştür.[22] Çalışmalar, bizim çalışmamızı 
destekler nitelikte, SPRA hastalarında hem hastalığın 
ortaya çıkışı sırasında hem de DMARD tedavi sonrasında 
hastalığın ciddiyetinin ve fonksiyon bozukluğunun daha 
fazla olduğunu göstermektedirler.[23-26] Çalışmamızda 
SPRA hastaları, özellikle başlangıçta hastalık aktivitesi 
yüksek olanlar, SNRA hastalarına kıyasla hassas, şiş eklem, 
DAS-28 değerlerinde daha büyük bir düşüşle tedaviye 

daha iyi yanıt gösterdi. 

SPRA’da çok nadir görülen ilaçsız sürekli remisyon, 
SNRA hastaların %40’a varan bir kısmında elde 
edilebilmektedir.[27] Çalışmamızda da SPRA tedavi 
sonrası orta ve yüksek hastalık aktivitesinde kalır iken; 
SNRA düşük hastalık aktivitesini sağlayabilmiştir. 
2022’de yayınlanan 41 çalışmayı içeren sistematik bir 
literatür taramasında, RF ile ACPA ve anti-TNF’ye yanıt 
arasında bir ilişki gösterilemedi.[28] Bununla birlikte bazı 
çalışmalarda SPRA TNF’lere daha kötü yanıt için bir risk 
faktörü olarak görülmüştür.[29] Ritüksimabın SPRA’da 
SNRA’ya göre daha etkili olduğu gösterilmiştir.[30] Norris-
Gray ve ark.[31] otoantikor negatifliğinin, ritüksimabın 
kesilmesinde bağımsız bir belirleyiciydi. Benzer şekilde, 
Shipa ve ark.’nın[32] çalışması rituksimab ile tedavi edilen 
RA hastalarında sadece otoantikorların varlığında uzun 
süre ilaçta kalım görüldü. Alten ve ark.[33], Abatacept 
SubcutaneOus çalışmasında 2892 RA hastasının RF 
ve/veya ACPA pozitifliği olan hastalarda abataseptte 
kalımın daha yüksek olduğu görüldü. Beş randomize 
kontrollü çalışmanın tek bir post-hoc analizi, 3 ayda SPRA 
hastalarında SNRA hastalara kıyasla tofasitinib yanıtının 
daha yüksek olduğunu göstermiştir.[34] Benzer bir sonuçlar 
başka çalışmalarda da gösterilmiştir.[35] Bununla birlikte 
Jin ve ark.[36] tarafından yapılan bir çalışmada[36] biyolojik 
DMARD’ların ve JAK inhibitörlerinin etkinliğini 4000 
SNRA ve 7000 SPRA arasında karşılaştırılmıştır ve 
tedaviye başladıktan 12 ay sonra değerlendirilen klinik 
etkinliğin iki grup arasında anlamlı farklılık göstermediğini 
bulmuşlardır. Bizim çalışmamızda da literatürle uyumlu bir 
şekilde anti-TNF tedaviler ilk başlanan b-DMARD olarak 
SNRA’da, ritüksimab, tosilizumab, abatacept ve JAK 
inhibitörleri SPRA grubunda daha çok tercih edilmişti.

Literatürde SNRA’nın prevalansına ilişkin güncel 
bir metaanalizde RA’lı hastaların %20-30’unun SNRA 
olduğunu bildirilmektedir.[37] Bununla birlikte, bu 
tahminlerin kayıtlardan elde edildiği göz önüne alındığında, 
bazı yazarlar SNRA’nın gerçek prevalansının belirsizliğini 

Tablo 3. Seropozitif ve seronegatif RA hasta gruplarında kullanılan b-DMARD tedavisine başlamadan önceki ve takip sonundaki hastalık aktivite 
parametrelerindeki değişimin karşılaştırılması

Hastalık aktivite parametreleri ortanca (min-maks) Seropozitif RA Seronegatif RA p-değeri

Hassas eklem -3 (-25; 18) -1 (-27; 15) <0,001

Şiş 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

GAÖ global -10 (-100; 80) -2,5 (-100; 40) 0,21

GAÖ ağrı -10 (-100; 100) 0 (-100; 70) 0,2

GAÖ yorgunluk 0 (-100; 100) 0 (-100; 80) 0,71

b-DMARD: Biyolojik hastalık modifiye edici antiromatizmal ilaçlar, DAS-28: Hastalık aktivite skoru, GAÖ: Görsel analog ölçeği, HAQ-DI: Sağlık Değerlendirme Anketi-Engellilik 
indeksi, min-maks: Minimum-maksimum, RA: Romatoid artrit
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koruduğunu ileri sürmektedir.[38] Literatürle uyumlu bir 
şekilde çalışmamızdaki hastaların %25’i SNRA idi. RA’nın 
eklem dışı belirtilerinin de SPRA ve SNRA hastalar arasında 
farklılık gösterdiği bulunmuştur; örneğin sklerit ve romatoid 
nodüllerin SPRA’da mevcut olma olasılığı daha yüksektir.
[39] Benzer şekilde, bir meta-analiz İAH’nın daha yüksek 
ACPA antikor titreleri ile ilişkili olduğunu bildirmiştir.[40] 

Çalışmamızda da İAH SPRA’da daha fazla görülmüştür. 
Finlandiya’da 1980-2000’de[41] ve Pima Kızılderili 
popülasyonunda[42] ve daha yakın zamanda ABD’deki büyük 
bir çalışmada[43] RF pozitif RA olgusunda azalma sigarayı 
bırakmayı da içeren halk sağlığı önlemlerine bağlandı. Bizim 
çalışmamızda da bunu destekler nitelikte SPRA grubunda 
sigara içme oranı daha fazla idi.

Çalışmanın Kısıtlılıtları

Çalışmamızın kısıtlılıkları retrospektif olmasıdır. 
Çalışmamızın bir diğer kısıtlılığı 3. basamak bir sağlık 
kuruluşunda gerçekleşmiş olmasıdır ki bu daha alt 
basamak hastanelerde çözülemeyen daha ağır bir hastalık 
profili demektir. Ayrıca atlanan seronegatif hastalara 
tanı konulması açısından bir avantajdır. İkincisi, RA’da 
SNRA’nın düşük oranı nedeniyle SNRA’lı hasta sayısı 
nispeten azdı. Ancak, bu çalışmadaki RA hastaları arasında 
SNRA’lı hastaların oranı genel olarak SNRA’lı hastalara 
benzerdi; bu da bu çalışmanın gerçek dünya verisini 
yansıttığını düşündürmektedir. Bununla birlikte tek 
merkez olması hasta sayısı ve ayrıca farklı tanı ve tedavi 
yaklaşımları açısından çok merkezli çalışmalara göre 
kısıtlılık oluşturmaktadır. Ayrıca hastaların Sharp van der 
Heijde skoru gibi standart değerlendirme araçları için 
gerekli olan tanı ve takip radyografileri eksikti.

Sonuç

Sonuç olarak SPRA ve SNRA klinik özellikleri, 
ekstraartiküler tutulum bulguları, hastalık aktiviteleri, tedavi 
seçimleri ve tedavi yanıtları farklılıklar gösteren RA’nın iki 
ayrı alt tipi olarak düşünülebilir. Klinisyen klinik pratikte bu 
durumu göz önünde bulundurmalıdır.
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