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ABSTRACT 

Objectives: To figure out the role of leukocytes in prediction, diagnoses 
and prognosis of osteoarthritis. Hypothesizing whether leukocytes may 
serve as biomarkers for both early diagnosis and, perhaps more 
importantly, identification of osteoarthritis patients at higher risk for 
disease progression. 

Patients and methods: 200 primary OA Patients were aspirated for 
synovial fluid samples, samples collected were sent to cytology for WBC 
count analysis and a Questionnaire filling of KOOS.   

Results: As regard There was statistically significant relation found 
between severity of osteoarthritis and age of the studied cases with p-
value = 0.015 while no statistically significant relation found with sex or 
BMI of the studied cases with p-value = 0.766 and 0.601 respectively. 
Also side of knee examined and appearance of synovial fluid aspiration 
samples did not show significant relation with severity of osteoarthritis 
with p-value = 0.840 and 0.597 respectively. Moreover there was highly 
statistically significant increase in synovial fluid white cell count with the 
increase of severity among the studied cases with p-value < 0.001 and 
there was highly statistically significant inverse relation found between 
severity of osteoarthritis and KOOS score. Yet that there was no 
statistically significant correlation found between age of the studied cases 
and KOOS score or synovial fluid white cell count. 

Conclusion: There is a role for leukocytes in prediction, diagnoses and 

prognosis of osteoarthritis. Serving as a biomarkers for both early 
diagnosis and, perhaps more importantly, identification of osteoarthritis 
patients at higher risk for disease progression and severity. 

Key Words: Osteoarthritis, white blood cell Count, Knee injury and 
osteoarthritis outcome score, leukocytosis, synovial fluid, age, sex, side, 
body mass index. 
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INTRODUCTION 

steoarthritis is the most common type of adult joint 

disease. A recent report from the Centers for Disease 

Control estimates that 52.5 million US adults had arthritis in 

2010–2012, an increase from 2007–2009 (50 million); given its 

prevalence, osteoarthritis likely accounts for at least half of this 

total. While formerly considered a non-inflammatory joint 

disease, it now is well-appreciated that inflammation has been 

implicated in the pathogenesis of osteoarthritis.[1] 

Osteoarthritis is increasing in frequency and severity in 

all aging populations with an estimated U.S. prevalence of over 

50 million affected adults. Disease progression is associated 

with cartilage degradation, joint space narrowing, synovial 

membrane, and loss of function. Although traditionally 

considered a non-inflammatory joint disease, it is now well 

appreciated that inflammatory mediators are produced by 

articular tissues in osteoarthritis and have been implicated in 

disease pathogenesis. There is currently great interest in the 

field of osteoarthritis to identify biomarkers that provide a 

method for earlier diagnosis and identify patients at higher risk 

for disease progression. We hypothesized leukocytes, which 

traffic through the tissues of the inflamed joint, are activated 

and other locally-produced inflammatory mediators. We 

assessed the gene expression of leukocytes as potential 

biomarkers in osteoarthritis. Our data indicate leukocytes that 

O 



Introduction  

 2 

may serve as biomarkers for both diagnosis and, perhaps more 

importantly, identification of osteoarthritis patients at higher 

risk for disease progression.[2] 

Although osteoarthritis is commonly described as non-

inflammatory joint disease, synovial inflammation is 

increasingly recognized as contributing to the symptoms and 

progression of osteoarthritis. Synovial histological changes 

include synovial hypertrophy and hyperplasia with a big 

number of lining cells often accompanied by infiltration with 

lymphocytes.[3] 

Osteoarthritis pathophysiology is complex and far from 

being understood. Although, clinically, subtypes can be defined 

by their etiology, clinical presentation and radiographic 

evaluation, it remains unknown how this translates into the 

cellular and molecular pathways of joint degradation. While it 

is understood that the pathophysiology includes biomechanical, 

hereditary and molecular factors, none of these mechanisms 

have provided enough information to halt disease progression. 

Although osteoarthritis has long been interpreted as a ‘non-

inflammatory’ disease, a clinically relevant number of 

osteoarthritis patients present with signs of inflammation, e.g. 

joint swelling and effusion. Osteoarthritis has long been 

interpreted as a non-inflammatory disease.[4] 

However, these inflammatory processes were interpreted 

mainly as a bystander, and not as a driving force in osteoarthritis 
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pathogenesis. A set of new studies has raised interest in this topic 

and aimed to map these inflammatory processes more precisely. 

Magnetic resonance imaging studies have shown that patients 

with inflammation show faster osteoarthritis progression, 

confirming the hypothesis that inflammation has an impact on 

disease progression. Understanding the biology of synovial 

inflammation and the disturbed homeostasis in osteoarthritis may 

ultimately reveal directions for new therapies. Further, it is pivotal 

to combine clinical and cellular parameters when trying to resolve 

the pathophysiology of this heterogeneous disease. To date, 

however, our knowledge of these inflammatory processes is 

insufficient and lacks answers to very basic questions, such as: 

which cell types are responsible for maintaining synovial 

inflammation in osteoarthritis joints, and does the inflammatory 

pattern differ between osteoarthritis subtypes? Studies by Sakkas 

et al. suggest that T cells are the predominant cell type in 

osteoarthritis synovium and especially underline the role of T 

cells with an activated phenotype, as well as T helper type 1 (Th1) 

polarized cells. Conversely, the study by Bondeson et al. favored 

the role of synovial macrophages and their main proinflammatory 

cytokines [interleukin (IL)-1, tumor necrosis factor (TNF)-α] in 

driving osteoarthritis synovitis. The synovial membrane is the 

main site of inflammation where cell–cell interaction takes place. 

Thus, it is of utmost interest to analyze this tissue in osteoarthritis 

pathology. Clinical data of disease subtypes have received little 

attention when analyzing osteoarthritis joint samples for cellular 

and molecular parameters.[4] 
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A major problem in cartilage repair is the lack of 

chondrogenic cells migrating from healthy tissue into defects 

and being essentially avascular.[5] 

Microscopic examination in early osteoarthritis revealed 

for more than half of patients with synovial biopsy through 

arthroscopic technique having synovitis lesions with 

mononuclear infiltrates, diffuse fibrosis, thickening of the 

lining layer, macrophages appearance and vessels neoformation 

as well.[3] 

The over expression of mediators of inflammation and 

the increased mononuclear cell infiltration were seen in early 

osteoarthritis, compared with late osteoarthritis.[3] 

Currently, the US Food and Drug Administration (FDA) 

considers slowing of joint space narrowing as an outcome for 

trials of disease-modifying osteoarthritis drugs, but to date, no 

drugs are approved for this indication in the US or Europe. 

Radiographic changes occur well after histological and 

biochemical changes in joint tissues. Thus, future development 

of disease-modifying osteoarthritis drugs would be facilitated 

by validated prognostic biomarkers that identify subsets of 

patients at risk for progressive disease. Additionally, early 

diagnosis of osteoarthritis, ideally at a time that allows effective 

intervention and before radiographic damage has occurred, will 

require improved diagnostic imaging and biomarkers.[1] 
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AIM OF THE WORK 

he aim of this study is to figure out the role of leukocytes 

in prediction, diagnoses and prognosis of osteoarthritis. 

Hypothesizing whether leukocytes may serve as biomarkers for 

both early diagnosis and, perhaps more importantly, 

identification of osteoarthritis patients at higher risk for disease 

progression. So respectively aids in updating the treatment 

modalities of osteoarthritis. 
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