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Osteoarthritis is an illness marked by bone hyperplasia, 

articular cartilage degeneration, and joint destruction. It is 

a degenerative joint disease, involving joints only and 

sparing internal organs. It is the fourth most common joint 

disease and the most common form of the arthritis. Joint 

stiffness and limitation of joint movement is hall mark of 

the disease [1]. It involves both the genders, male and 

female but the condition primarily affects women. One of 

the reason woman are prone to osteoarthritis is there 

hormonal change and less bone density. Its incidence 

climbed from 13.8% to 21.6% in 2018 [2, 3]. In Pakistan, knee 

osteoarthritis (OA) was reported to be diagnosed in 3.6% of 

rural and 3.1% - 4.6% of urban areas in Northern Pakistan 

[4]. Knee OA is a degenerative, long-term bone joint illness. 

The solid and intricate framework of articular cartilage that 

resists pressure has usually already been destroyed by the 

time pain and dysfunction is detected [10]. Early diagnosis 

is now the most important factor in the prevention and 

management of knee OA. Diagnostic imaging, including 

radiography, is the most widely used technique. Early knee 

OA imaging alterations are not readily apparent [5]. These 

days, complicated joint exams such as MRIs, CT scans, X-

rays, rheumatoid factors, mucin, and erythrocyte 

sedimentation rate are used to diagnose osteoarthritis; 

however, by the time arthroscopy and bone scanning are 

used to �nd the disease, it has usually moved to an 

advanced level [6]. Knee pain and function are correlated 

with many synovial cytokines [7]. Through expressing 
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modi�cations to cytokines, microRNAs, and metabolites, 

in�ammatory pathways play a signi�cant role in the 

pathophysiology of OA [8]. The Neutrophil to Lymphocyte 

Ratio (NLR) is an easy-to-use indicator of overall 

in�ammation. It has proven effective in forecasting 

cardiovascular and cancer outcomes [9]. More recently, 

NLR has been suggested as a separate factor to in�uence 

the postoperative phase following an arthroplasty and 

predict the radiographic severity of the hip and knee [10]. 

The aim of present study was to determine the predictive 

value of Neutrophil Lymphocyte ratio in assessing severity 

grade of knee osteoarthritis.

M E T H O D S

This prospective study was carried out on 378 patients with 
knee osteoarthritis. Sample size was calculated using WHO 
sample size calculator using reported prevalence of knee 
osteoarthritis as 56.7% [11]. Patients aged 20 years or 
above reporting to medicine Department in Tertiary Care 
Hospital in Rawalpindi were included in the study. 
Convenience sampling was performed. The study 
commenced after due approval of methodology and 
concept by Ethical Committee of Pak-Emirates Military 
Hospital Rawalpindi, Pakistan and granted ethical 
clearance ERC Letter Number: A/28/ER/15/23. Also written 
permission was taken from patients. The study was 
conducted from June 2022 to December 2022. Inclusion 
Criteria Include Patients age 20 years or above, Patient 
diagnosed clinically and radio graphically with knee 
osteoarthritis. Exclusion Criteria include Patient with 
complicated diseases such as tumors, carcinoma, and 
patients allergic to medicine used in this study, mental and 
psychologically disable. On enrollment, complete medical 
and smoking histories, as well as information about current 
pharmacologic treatments, were acquired. Baseline data 
was collected related to demographic characteristic, past 
medical history and co-morbidities. Respondents were 
divided into 3 groups based on history, clinical, radio 
graphical, and total time of medication used, with 126 
patients in each group, group A, B and C, Grade 1 and 2 as 
mild, Grade 3 as moderate and Grade 4 as severe knee 
osteoarthritis based upon Kellgren and Lawrence grading. 
Blood samples were taken from participants and BMI Index 
were measured Body Mass Index (BMI) was calculated as 

2the ratio of body weight kg/m . [12]. Total and differential 
leucocyte counts, absolute eosinophil and neutrophil 
levels were determined. NLR was determined by dividing 
the neutrophil count by the lymphocyte count. NLR value 
was determined in each group. Mean value was calculated. 
Independent T test was applied between Group A vs Group 
C of NLR, and p value (p <0.0.5) was considered statistical 
signi�cant. SPSS version 26.0 was used to collect enter, 
and analyses the data. The mean ± Standard Deviation (SD) 

was computed for quantitative data, while frequency and 
percentage were determined for qualitative data.

R E S U L T S

This prospective study was carried out on 378 patients. Out 

of which 210 (55.5%) were female and 168 (44.4%) were 

male (Table 1).

Table 1: Gender Distribution of Respondents

206 (54.5%)172 (45.5%)
Gender

Female N (%) Male N (%)

For age distribution, only 90 (23.8%) had age <30 years, 201 

(53.17%) had age 31-60 years and rest 78 (20.6%) had age 

>60 years. BMI index showed that mean BMI index was 34.23 

± 4.23, out of total 378 patients, only 20 (5.2%) had normal 

BMI Index, 34 (8.9%) were overweight, 116 (30.6%) were 

obese I, 112 (29.62%) were obese II and 96 (25.3%) were 

obese III (Table 2).

Table 2: BMI Index of Respondents

34 (8.4%)20 (5.2%)

Normal BMI
N (%)

Overweight
N (%)

112 (29.62%)116 (30.6%) 96 (25.3%)

Obese II
N (%)

Obese III
N (%)

Obese I
N (%)

They were divided into 3 groups based upon severity grades 

of Knee Osteoarthritis. The mean value of NLR ratio in 

group A was found to be 2.96 ± 0.84. Mean value in group B 

was found to be 5.83 ± 1.52. And for grade 3 mean value was 

found to be 8.86 ± 2.33 (Table 3).                

Table 3: Mean NLR Ratio in Mild, Moderate and Severe Arthritis

Mild (Group A)

Moderate (Group B)

Variables Mean ± SD

Severe (Group C)

5.83 ± 1.52

8.86 ± 2.33

2.96 ± 0.84

Independent T test was applied between group A and C. P 

value came out to be p<0.0002. Hence results here proved 

that NLR ratio is a good indicator in assessing severity 

grades of knee osteoarthritis.

This study was carried out on 378 patients. Group C with 

Severe osteoarthritis had predictive value of 8.86 + 2.33. 

This study is �rst study conducted in Pakistan measuring 

the predictive value of NLR in assessing severity grades of 

knee osteoarthritis. The results of present study is in 

accordance to a study carried out by Shekhar et al., study 

conducted in India where they found that NLR ratio is a 

good in�ammatory marker in RA, present study focus on 

NLR predictive values in assessing severity grades of 

osteoarthritis [13]. Present study found that patients NLR 

ratio kept on increasing as severity grades increases, the 

results are in accordance to a study carried out by Marius et 

al. Research conducted in Romania in patients with mild 

and advanced stage knee NLRs were higher in patients with 

end disease than in the group with moderate OA [14]. 

D I S C U S S I O N
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The present study concluded that predictive value of 

Neutrophils to lymphocyte ratio for severe arthritis is 9.11 ± 

2.26. The presence of Osteoarthritis and severity is linked 

to NLR. The NLR ratio was linked to OA in the knee that was 

symptomatic.
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