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ABSTRACT
Aims: The inflammation in ankylosing spondylitis (AS) patients is crucial regarding disease activity and progression. This study 
aims to evaluate the diagnostic significance of inflammatory markers in assessing disease activity in AS.
Methods: Seventy-six patients meeting the criteria were retrospectively evaluated between January 2024 and June 2024. 
Inflammatory markers such as neutrophil-to-lymphocyte ratio (NLR), monocyte-to-lymphocyte ratio, platelet-to-lymphocyte 
ratio, Systemic Inflammatory Index (SII), and uric acid-to-HDL cholesterol ratio (UHR) were analyzed. Patients were divided 
into two groups as active and inactive AS according to the Bath Ankylosing Spondylitis Disease Activity Index score. Receiver 
operating characteristic (ROC) analysis was performed to investigate the diagnostic role of UHR and SII in indicating active 
disease.
Results: In the active disease group, parameters indicating inflammation, such as NLR (p=0.003), SII (p=0.001), and UHR 
(p=0.008), were found to be significantly elevated statistically. Positive statistically significant correlations were observed in 
correlation analysis between disease activity score and SII (r=0.36, p=0.006) and UHR (r=0.46, p=0.0001). ROC analysis revealed 
that UHR and SII have a high diagnostic role in indicating active disease.
Conclusion: NLR, SII, and UHR are considered to have a diagnostic role in indicating inflammation and active disease in AS 
patients.
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INTRODUCTION
Axial spondyloarthritis is a chromatic disease that primarily 
affects the axial spine and can be associated with peripheral 
symptoms such as arthritis, enthesitis, dactylitis, and various 
systemic diseases.1 Ankylosing spondylitis (AS) is at the 
forefront of this group of diseases. C-reactive protein (CRP) 
and erythrocyte sedimentation rate (ESR) are nonspecific 
inflammatory markers that monitor these diseases.2 However, 
alternative markers for indicating inflammation have been 
increasingly utilized due to their low sensitivity and specificity. 
Complete blood count (CBC) is a simple, cost-effective, and 
non-time-consuming laboratory test frequently used to 
monitor rheumatic diseases. Blood cells are often affected 
during inflammatory states, allowing inflammatory activity to 
be assessed using circulating blood cells.3 Platelet, lymphocyte, 
neutrophil, neutrophil/lymphocyte ratio (NLR), platelet/
lymphocyte ratio (PLR), and Systemic Immune-Inflammatory 
Index (SII) have been found valuable in indicating disease 
activity in AS in previous studies.2,4-6 Additionally, the uric 
acid/high-density lipoprotein (HDL) cholesterol ratio (UHR) 
is a biochemical marker associated with chronic inflammatory 

conditions such as thyroiditis, metabolic syndrome, type 2 
diabetes mellitus, sacroiliitis, cardiovascular diseases, and 
chronic kidney failure.7-11

The Bath Ankylosing Spondylitis Disease Activity Index 
(BASDAI) is the most commonly used scale for determining 
disease activity in AS, but its reliance on patient-reported 
outcomes limits the attainment of highly objective results. 
This index consists of 6 questions assessing fatigue, spinal 
pain, peripheral joint pain, sensitivity to touch or pressure, 
duration, and severity of morning stiffness. Each question is 
scored from 0 to 10, and a score of 4 or higher indicates active 
disease.12 The non-objective results on this scale have led to 
the search for new markers that can be used to show disease 
activity in AS, in patient follow-up, and treatment decisions.

This study aimed to explore the relationship between disease 
activity and blood parameters obtained from CBC and 
biochemical tests, which are commonly used to diagnose and 
monitor chronic inflammatory conditions.
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METHODS
The study was carried out with the permission of the 
Sivas Cumhuriyet University Non-interventional Clinical 
Researches Ethics Committee (Date: 21.03.2024, Decision No: 
2024-03/42). All procedures were carried out in accordance 
with the ethical rules and the principles of the Declaration of 
Helsinki.
76 AS patients meeting the ASAS criteria were retrospectively 
enrolled in the rheumatology outpatient clinic between 
January 2024 and June 2024.13 Sacroiliac MRI images of the 
patients were evaluated according to ASAS criteria (Figure 1). 
Exclusion criteria included metabolic, endocrine, hematologic 
pathologies, and infectious diseases.

The laboratory parameters of the study group were accessed 
from the hospital’s electronic database. Age, gender, ESR, CRP, 
neutrophil, lymphocyte, monocyte, platelet, uric acid, and 
HDL cholesterol levels of the patients in the study group were 
recorded. Disease duration, HLA-B27 genetic test results, and 
medications were also queried. BASDAI was used to assess 
disease activity, with scores of 4 and above indicative of active 
disease. NLR, MLR, PLR, UHR, and the SII, calculated using 
the formula platelet count X neutrophil count/lymphocyte 
count, were also calculated and recorded.

Statistical Analysis
Data analyses were conducted using SPSS version 22.0. 
Continuous variables were expressed as mean±standard 
deviation, while categorical variables were reported as 
percentages. The Kolmogorov-Smirnov test assessed data 
normality. Qualitative data analysis employed the chi-square 
(X2) test. Either the T test or the Mann-Whitney U test was 
applied to continuous data based on normality. Pearson’s 
correlation test evaluated the relationships between variables. 
Receiver operating characteristic (ROC) analysis was used for 
diagnostic accuracy. The level of significance was less than 
0.05 in all analyses.

RESULTS
Clinical and demographic data of the patients in the study 
group are given in Table 1.
There was no significant difference in age and gender between 
the two groups with and without active disease (p>0.05). NLR, 
SII, and UHR were found to be elevated in the active disease 
group and statistically significant (p<0.05) (Table 2).
Correlation analysis between BASDAI score and SII revealed a 
statistically significant positive correlation (r=0.36, p=0.006). 
Similarly, a statistically significant strong positive correlation 
was found between BASDAI score and UHR (r=0.46, 
p=0.0001).

The diagnostic role of UHR and SII in determining active 
disease was investigated using ROC analysis. UHR values 
above 7.3% showed 67.6% sensitivity and 73.7% specificity 
(AUC: 0.71, p=0.008, 95% CI: 0.58-0.85). Likewise, SII values 
above 523.92 demonstrated 70.3% sensitivity and 73.7% 
specificity (AUC: 0.74, p=0.003, 95% CI: 0.60-0.87) (Figure 2).

Table 1. Clinical and demographic data of AS patients
AS patients (n=76)

Age, years, mean (±SD) 42.98±10.72
Gender, female, n (%) 44 (58%)
Disease time, years, median(min-max) 8 (1-40)
HLA-B27 positivity, n (%) 57 (75%)
Treatment, n (%)
   NSAIDs 7 (9%)
   DMARDs 11 (15%)
   Biologic drug 58 (76%)
BASDAI, mean (±SD) 5.20±2.21
AS: Ankylosing spondylitis, SD: Standard deviation, NSAIDs: Non-steroidal anti-inflammatory 
drugs, DMARDs: Disease-modifying antirheumatic drugs, BASDAI: Bath Ankylosing Spondylitis 
Disease Activity Index

Table 2. Comparison of demographic and laboratory data according to AS 
disease activity

Active AS Inactive AS p

Gender
Female (n, %) 29 (38.1%) 15 (19.7%)

0.371

Male (n, %) 18 (23.7%) 14 (18.5%)
Age (years) 43.97±9.28 41.05±13.15 0.332

CRP (mg/L) 4.54 (0.56-20.50) 1.87 (0.37-31.00) 0.683

ESR (mm/h) 11 (3-33) 8 (2-29) 0.023*
Neutrophil count (109/L) 5.49±1.62 3.83±1.30 0.00012*
Lymphocyte count (109/L) 2.38 (1.49-4.98) 2.27 (1.48-4.56) 0.643

Monocyte count (109/L) 0.44 (0.16-0.96) 0.44 (0.29-0.74) 0.853

Platelet count (109/L) 277 (188-478) 270 (165-348) 0.443

Uric acid (mg/dl) 4.86±1.15 3.90±0.55 0.0012*
HDL cholesterol (mg/dl) 47.21±18.38 57.36±13.49 0.0072*
NLR 2.31±0.75 1.70±0.66 0.0032*
MLR 0.18 (0.10-0.40) 0.19 (0.12-0.40) 0.443

PLR 106.76 (46.56-230.92 116.58 (57.09-179.73) 0.783

SII 643.75±255.17 434.15±179.87 0.0012*
UHR (%) 9.7 (4-31) 6.7 (4-29) 0.0083*
AS: Ankylosing spondylitis, CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, HDL: 
High-density lipoproteins, NLR: Neutrophil/lymphocyte ratio, MLR: Monocyte/lymphocyte 
ratio, PLR: platelet/ lymphocyte ratio, SII: Systemic Inflammatory Index, UHR: Uric acid/HDL 
cholesterol ratio, 1Chi-square analysis, 2Independent-sample T test, 3Mann-Whitney U test, 
*p<0.05: Statistically significant

Figure 1. Axial (a) and coronal (b) STIR images display inflammatory bone 
marrow lesions (arrows) bilaterally

Figure 2. Diagnostic performance of UHR and SII values ​​in distinguishing 
active disease from inactive disease by ROC curve analysis
UHR: Uric acid-to-HDL cholesterol ratio, SII: Systemic Inflammatory Index, ROC: Receiver operating 
characteristic
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DISCUSSION
In this study, inflammatory markers such as NLR, SII, 
and UHR were found to be elevated in active AS patients. 
Additionally, it was concluded that SII and UHR have 
diagnostic importance in identifying active disease.

NLR is a biomarker widely used in various inflammatory 
conditions, and numerous studies have investigated its 
relationship with disease activity and utility in rheumatic 
diseases.14-17 In a study assessing the predictability of NLR 
and PLR in determining disease activity in AS patients, these 
markers were elevated in the group identified as having active 
disease based on BASDAI.18 A meta-analysis examining the 
role of NLR in twelve studies related to AS concluded that high 
NLR serves as a robust indicator of underlying inflammation 
in AS.19 Consistently, this study also concludes that elevated 
NLR in AS patients is associated with disease activity and is a 
useful predictor in forecasting disease activity, aligning with 
findings from other research.

SII is noted for its ease of use and cost-effectiveness for 
patients and clinicians.2 Initially identified as a prognostic 
marker in liver cancers, SII has since been studied in 
various cancer types, including cardiovascular, endocrine, 
and rheumatologic diseases.20-24 In a study involving 136 
AS patients and 63 healthy volunteers, SII was found to be 
higher in AS patients compared to healthy individuals, and 
among the patient group, it was higher in those with active 
disease compared to those with inactive disease. Thus, SII was 
concluded to be a marker that can indicate disease activity in 
AS.2 In another study by Wu et al.,2 which used BASDAI to 
calculate disease activity, SII was also found to be valuable in 
determining disease activity. Sara et al.,3 in their study on the 
importance of complete blood count in determining activity 
in rheumatologic diseases, similarly concluded that SII was 
elevated in AS patients and correlated with disease activity. 
This study also arrived at similar conclusions, highlighting 
SII as an important biomarker for indicating disease activity 
in AS. Unlike Sara et al.’s study, which used ASDAS instead 
of BASDAI to indicate disease activity, the current study also 
emphasizes the role of SII in assessing disease activity in AS.

Uric acid is formed as a result of purine metabolism. Elevated 
uric acid levels have been shown to correlate with inflammatory 
markers such as interleukin 1β (IL-1β), IL-6, and CRP.25,26 HDL 
cholesterol is a protective factor that reduces cardiovascular 
risk, with roles including anti-thrombotic, anti-inflammatory, 
and antioxidant functions.27 UHR has been studied in various 
conditions from endocrine disorders to sacroiliitis, where 
it is important in diagnosis, detecting complications, and 
determining prognosis.8,9,28,29 In a study investigating the 
diagnostic role of UHR in patients with sacroiliitis, UHR levels 
were found to be higher compared to the control group, and 
positive correlations with other inflammatory markers were 
identified, suggesting its usefulness in detecting sacroiliitis.9 
Another study on Hashimoto’s thyroiditis, a common 
autoimmune endocrine disorder, concluded that UHR is 
easily accessible and correlates with other diagnostic tools.7 
In a study exploring the impact of metabolic parameters on 
inflammation in RA and SLE patients, it was found that uric 
acid levels were elevated in these patients, and high uric acid 
levels were indicative of abnormal lipid profiles.30 It will be the 
first study in the literature to evaluate the relationship between 
UHR and disease activity in AS. Significant differences were 

found in uric acid elevation, HDL cholesterol decrease, and 
UHR increase in active AS patients compared to inactive 
ones. A positive correlation was found between the BASDAI 
score and UHR. According to ROC analysis results, UHR was 
found to have high diagnostic value in determining disease 
activity in AS. Based on these findings, we believe that UHR 
can also be used to assess disease activity in AS.

Limitations
The retrospective design and relatively low sample size are 
limitations of this study. Previously, UHR has never been used 
to demonstrate inflammation in AS patients. The contribution 
of this study to the literature lies in the utilization of UHR and 
its correlation with disease activity.

CONCLUSION
Inflammatory markers such as NLR, SII, and UHR have been 
found to increase in active disease in patients with AS. We 
believe that these markers can be used in the evaluation of 
disease activity in AS.
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