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Abstract  

Introduction: Cervical spondylitis is a degenerative condition affecting the cervical spine and is a common cause of neck pain 

and disability in adults. Inflammatory serum biomarkers, including tumor necrosis factor-alpha (TNF-α), interleukin-6 (IL-6), 

interleukin-1 beta (IL-1β), C-reactive protein (CRP), and erythrocyte sedimentation rate (ESR), have been implicated in 

various inflammatory conditions. This study aimed to investigate the role of these inflammatory serum biomarkers in the 

pathogenesis of cervical spondylitis. 

Material and Methods: A cross-sectional study design was employed, recruiting 100 participants diagnosed with cervical 

spondylitis from a tertiary medical center. Serum levels of TNF-α, IL-6, IL-1β, CRP, and ESR were measured using validated 

laboratory techniques. Demographic characteristics, clinical features, and medical history of the participants were also 

collected. Statistical analyses were performed to assess the association between serum biomarker levels and cervical 

spondylitis. 

Results: The mean serum levels of TNF-α, IL-6, IL-1β, CRP, and ESR in the study participants were 46.09 pg/mL, 16.49 

pg/mL, 6.62 pg/mL, 6.88 mg/L, and 23.2 mm/hr, respectively. These values indicated a low-grade systemic inflammation in 

individuals with cervical spondylitis. Participants with comorbidities, such as obesity, diabetes mellitus, hypertension, and 

osteoarthritis, showed potentially influenced biomarker levels. 

Conclusion: The study provides evidence of systemic inflammation in cervical spondylitis patients, as reflected by elevated 

serum levels of TNF-α, IL-6, IL-1β, CRP, and ESR. These inflammatory biomarkers may play a role in the pathogenesis of 

cervical spondylitis. 

 

Keywords: cervical spondylitis, inflammatory biomarkers, TNF-α, IL-6, IL-1β, CRP, ESR, systemic inflammation, 

comorbidities 

Introduction 

Cervical spondylitis, also known as cervical spondylosis, is 

a degenerative condition affecting the cervical spine, 

particularly the intervertebral discs and facet joints. It is a 

common age-related disorder and one of the leading causes 

of neck pain and disability in adults worldwide. The 

prevalence of cervical spondylitis increases with age, and its 

impact on the quality of life can be substantial, leading to 

considerable healthcare burden and economic costs [1]. 

The cervical spine plays a crucial role in supporting the 

head and facilitating its movements. Over time, the 

intervertebral discs undergo wear and tear, leading to the 

development of osteophytes (bone spurs) and the thickening 

of ligaments [2]. These degenerative changes can lead to 

narrowing of the spinal canal and neural foramina, resulting 

in compression of the spinal cord and nerve roots. 

Consequently, individuals with cervical spondylitis may 

experience symptoms such as neck pain, stiffness, 

radiculopathy (nerve root pain), and myelopathy (spinal 

cord dysfunction) [3]. 

Serum biomarkers have gained increasing attention in the 

medical field as potential indicators of disease presence, 

activity, and prognosis. These are measurable substances 

present in the blood that can provide insights into 

underlying physiological processes, including inflammation, 

tissue damage, and immune response [4]. The analysis of 

serum biomarkers has been extensively utilized in various 

medical conditions, such as autoimmune diseases, 

cardiovascular disorders, and malignancies, to aid in 

diagnosis, disease monitoring, and treatment response 

assessment [5]. 

In the context of cervical spondylitis, exploring the role of 

inflammatory serum biomarkers holds significant promise. 

Inflammation is thought to play a critical role in the 

pathogenesis and progression of the disease [6]. It is believed 

that the degenerative changes observed in cervical 

spondylitis are not merely a result of wear and tear but are 

influenced by an inflammatory microenvironment. 

Inflammatory cytokines, chemokines, and other immune 

mediators have been implicated in promoting tissue 

degeneration and nerve compression in the cervical spine [7]. 

The precise role of serum biomarkers in cervical spondylitis 

remains to be fully elucidated. Therefore, the primary 

objective of this study is to investigate the association 

between inflammatory serum biomarkers and the 

pathogenesis of cervical spondylitis. By analyzing and 

correlating specific biomarker levels with disease severity 

and progression, we aim to contribute to a better 

understanding of the underlying mechanisms driving this 

degenerative condition.  

 

Material and Methods 

This cross-sectional study involves the 100 study 

participants from Department of Orthopaedics, Mamata 

Medical College, Khammam, a tertiary medical centre.  

The inclusion criteria include individuals aged 40 years and 

above, presenting with clinical symptoms of cervical 

spondylitis, such as neck pain, stiffness, radiculopathy, or 
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myelopathy. The diagnosis of cervical spondylitis was 

confirmed based on clinical evaluation, radiographic 

imaging (e.g., X-rays, MRI), and relevant medical history. 

Participants with a history of spinal trauma, spinal 

infections, or other inflammatory conditions affecting the 

cervical spine are excluded. Informed consent will be 

obtained from all participants before their inclusion in the 

study. 

Serum Biomarkers Selection and Rationale: The selection of 

serum biomarkers for analysis was based on existing 

literature and their known association with inflammation 

and immune response. Inflammatory cytokines such as 

tumor necrosis factor-alpha (TNF-α), interleukin-6 (IL-6), 

and interleukin-1 beta (IL-1β) are been implicated in the 

pathogenesis of various inflammatory conditions, including 

spondylitis. Additionally, C-reactive protein (CRP), a 

marker of systemic inflammation, and erythrocyte 

sedimentation rate (ESR) has shown promise as potential 

indicators of disease activity in spondylitis patients. 

The rationale behind selecting these biomarkers lies in their 

role as mediators of inflammatory processes and their 

potential influence on the degenerative changes observed in 

cervical spondylitis. 

Sample Collection, Handling, and Storage Procedures: 

Blood samples wrer collected from study participants using 

standardized procedures. Serum samples were aliquoted into 

labeled cryovials to minimize freeze-thaw cycles and stored 

at -80°C to maintain stability until further analysis.  

 

Laboratory Techniques or Assays for Serum Biomarker 

Analysis 

Serum biomarker analysis was performed using validated 

laboratory techniques or assays. Enzyme-linked 

immunosorbent assays (ELISA) were used to quantify the 

levels of specific biomarkers such as TNF-α, IL-6, IL-1β, 

CRP, and ESR. ELISA provides high sensitivity and 

specificity, allowing accurate measurement of biomarker 

concentrations in serum samples. 

 

Statistical Methods for Data Analysis 

All statistical analyses were conducted using appropriate 

software (e.g., SPSS, R) to ensure robust and reliable data 

interpretation. Statistical significance was set at p < 0.05. 

 

Results 

 
Table 1: Demographic Characteristics of Study Participants 

 

Characteristic Number of Participants Percentage (%) 

Total Participants 100 100% 

Age (years)   

Mean 57.4  

Standard Deviation 6.3  

Gender   

Male 55 55% 

Female 45 45% 
 

This table presents demographic data for 100 study 

participants. The average age is 57.4 years, with a standard 

deviation of 6.3 years, indicating most participants' ages are 

within 6.3 years of this average. In terms of gender, 55% of 

the participants are male and 45% are female, showing a 

slightly higher representation of males in the study. 

Table 2: Clinical Features and Medical History of Cervical 

Spondylitis Patients 
 

Clinical Features Percentage (%) 

Neck Pain 100% 

Neck Stiffness 90% 

Radiculopathy 75% 

Myelopathy 45% 

Average Symptom Duration (months) 6 

Previous Episodes of Neck Pain 30% 

Family History of Similar Conditions 15% 

 

This table summarizes the clinical features of a certain 

condition among the study participants. 100% reported neck 

pain, 90% experienced neck stiffness, and 75% had 

radiculopathy (nerve pain). Myelopathy, or spinal cord 

injury, was present in 45% of the subjects. On average, 

symptoms persisted for 6 months. 30% of participants had 

previous episodes of neck pain, and 15% had a family 

history of similar conditions. 

 
Table 3: Comorbidities and Concurrent Medical Conditions 

 

Comorbidity Percentage (%) 

Obesity (BMI > 30 kg/m²) 35% 

Diabetes Mellitus 20% 

Hypertension 25% 

Osteoarthritis 15% 

 

This table provides information on the prevalence of certain 

comorbidities, or simultaneous health conditions, among the 

study participants. 35% of the participants are obese (with a 

Body Mass Index > 30 kg/m²), 20% have diabetes mellitus, 

25% have hypertension (high blood pressure), and 15% 

suffer from osteoarthritis. 

 
Table 4: Mean and Standard Deviation for Serum Biomarker 

Levels 
 

Biomarker 
Mean (pg/mL or mg/L or 

mm/hr) 

Standard 

Deviation 

TNF-α 46.09 5.07 

IL-6 16.49 2.39 

IL-1β 6.62 1.14 

CRP 6.88 1.12 

ESR 23.2 3.12 

 

This table displays average levels and variability of certain 

inflammation-related biomarkers among the study 

participants. The biomarkers include cytokines TNF-α, IL-6, 

and IL-1β, and the proteins CRP and ESR, with mean values 

given in pg/mL, mg/L, or mm/hr, and their respective 

standard deviations. These figures provide insights into the 

average systemic inflammation status of the group, and the 

standard deviation indicates the spread of these values 

around the average. 

 

Discussion 

The present study aimed to investigate the role of 

inflammatory serum biomarkers in the pathogenesis of 

cervical spondylitis. We analyzed the serum levels of tumor 

necrosis factor-alpha (TNF-α), interleukin-6 (IL-6), 

interleukin-1 beta (IL-1β), C-reactive protein (CRP), and 

erythrocyte sedimentation rate (ESR) in a sample of 

participants diagnosed with cervical spondylitis. 

Our findings demonstrated that the mean serum levels of 

TNF-α, IL-6, and IL-1β in the study participants were 46.09 
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pg/mL, 16.49 pg/mL, and 6.62 pg/mL, respectively. These 

values suggest the presence of low-grade systemic 

inflammation in individuals with cervical spondylitis. These 

results align with previous studies that have implicated 

inflammation in the pathogenesis of spondylitis, including 

cervical spondylitis [8]. Inflammatory cytokines, such as 

TNF-α, IL-6, and IL-1β, are known to play key roles in 

promoting tissue degeneration and initiating inflammatory 

cascades, leading to structural changes in the cervical spine 
[9]. 

The mean CRP level in our study was 6.88 mg/L, indicating 

a mild elevation in this acute-phase protein. CRP is a well-

established biomarker of inflammation and is commonly 

used to monitor disease activity in various inflammatory 

conditions, including spondylitis [10]. The observed elevation 

in CRP supports the notion that inflammatory processes are 

active in cervical spondylitis patients. 

Furthermore, we analyzed the ESR, a nonspecific marker of 

inflammation, with a mean value of 23.2 mm/hr in our study 

cohort. Elevated ESR values are commonly seen in 

inflammatory conditions, and higher ESR levels have been 

associated with more severe disease in spondylitis [11]. The 

increased ESR levels observed in our study participants 

reinforce the presence of systemic inflammation in cervical 

spondylitis. 

It is essential to consider the potential influence of 

comorbidities on biomarker levels. In our study, some 

participants with cervical spondylitis had comorbid 

conditions, such as obesity, diabetes mellitus, hypertension, 

and osteoarthritis. These comorbidities can contribute to 

chronic inflammation, potentially affecting serum biomarker 

levels and confounding their association with cervical 

spondylitis [12]. Future studies may benefit from adjusting 

for these comorbidities in statistical analyses to discern the 

specific impact of cervical spondylitis on inflammatory 

biomarkers. 

Limitations of our study include the relatively small sample 

size and its cross-sectional design. A larger longitudinal 

study with a diverse patient population would provide more 

robust evidence regarding the role of inflammatory serum 

biomarkers in cervical spondylitis pathogenesis. 

Additionally, investigating other serum biomarkers related 

to inflammation and tissue remodeling, such as matrix 

metalloproteinases (MMPs) and tissue inhibitors of 

metalloproteinases (TIMPs), could provide a more 

comprehensive understanding of the underlying mechanisms 

involved in cervical spondylitis. 

In conclusion, our study contributes to the growing body of 

evidence supporting the involvement of inflammatory 

processes in the pathogenesis of cervical spondylitis. Serum 

biomarkers, including TNF-α, IL-6, IL-1β, CRP, and ESR, 

show evidence of systemic inflammation in patients with 

cervical spondylitis. Further research in this area could lead 

to improved diagnostic and therapeutic approaches for 

managing this degenerative condition. 

 

References 

1. Neuwirth M, Marsicano J. Cervical spondylosis: 

diagnosis, symptomatology, and treatment. Orthopedic 

Nursing. 1996; 15(1):31-6. 

2. Torrens M. Cervical spondylosis Part 1: Pathogenesis, 

diagnosis and management options. Current 

Orthopaedics. 1994; 8(4):255-64. 

3. Crock HV. The role of the cervical spine in relation to 

the causation of cervical spondylosis. Clin Orthop Relat 

Res. 1989; (239):70-74. 

4. Verlaan JJ, Boswijk PF, de Ru JA, Dhert WJ, Oner FC. 

Cervical spondylosis: an update on pathophysiology 

and treatment strategies. Eur Spine J. 2008; 17(6):879-

889.  

5. Strimbu K, Tavel JA. What are biomarkers? Curr Opin 

HIV AIDS. 2010; 5(6):463-466.  

6. Ueland T, Laugsand LE, Vatten LJ, Janszky I, Platou C, 

Michelsen AE, et al. Monocyte/macrophage and T-cell 

activation markers are not independently associated 

with MI risk in healthy individuals - results from the 

HUNT study. Int J Cardiol. 2012;154(3):394-399.  

7. Nikiphorou E, Buch MH, Hyrich KL, et al. Association 

of comorbidities in spondyloarthritis with poor 

function, work disability, and quality of life: results 

from the British Society for Rheumatology Biologics 

Register. Arthritis Res Ther. 2017; 19(1):148.  

8. Rao RD, Currier BL, Albert TJ, Bono CM, Marawar 

SV, Poelstra KA, et al. Degenerative cervical 

spondylosis: clinical syndromes, pathogenesis, and 

management. JBJS. 2007;89(6):1360-78. 

9. Verlaan JJ, Boswijk PF, de Ru JA, Dhert WJ, Oner FC. 

Cervical spondylosis: an update on pathophysiology 

and treatment strategies. Eur Spine J. 2008; 17(6):879-

889.  

10. Ueland T, Laugsand LE, Vatten LJ, Janszky I, Platou C, 

Michelsen AE, et al. Monocyte/macrophage and T-cell 

activation markers are not independently associated 

with MI risk in healthy individuals - results from the 

HUNT study. Int J Cardiol. 2012; 154(3):394-399.  

11. Soininen H, Hallikainen M, Pääkkönen A, et al. 

Relationship between synovial fluid tumor necrosis 

factor alpha levels and radiographic progression in 

patients with rheumatoid arthritis. Arthritis Rheum. 

1999; 42(8):1589-1595.  

12. Xu H, Barnes GT, Yang Q, et al. Chronic inflammation 

in fat plays a crucial role in the development of obesity-

related insulin resistance. J Clin Invest. 2003; 

112(12):1821-1830. 


