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Abstract: Introduction: Rheumatoid arthritis (RA) is a chronic and systemic autoimmune diseases with synovial joints inflammation; 

that culminate into progressive damage of joint, especially with persistent inflammation. Rheumatoid arthritis signs and symptoms may 

vary in severity and may even come and go. Aim and Objective: To determine any association between NLR, PLR, and RA. Material 

and Methods: This was a Hospital based, cross-sectional and comparative study. This study was conducted at SMS Medical College and 

Hospital (Department of Medicine), Jaipur, Rajasthan, India. Data collection was started after approval from institutional research 

review board to April 2021 and another 2 months were required for the write up. Sample size was calculated to be 30 subjects in each 

group. Result: Sample size was calculated to be 30 subjects in each group. Mean age of RA cases was58.03 ± 15.69 years, while that of 

Controls was 57.87 ± 15.59 years. Most of the RA Cases were females (63.3%), while only 11 cases (36.7%) were males. The mean 

hemoglobin level was slightly higher among RA cases (12.37 ± 2.48 g/dl) as compared to controls (11.6 g/dl). The mean TLC count was 

higher among RA cases (7.77 ± 3.86 x103/cumm) as compared to controls (5.7 ± 1.76 x103/cumm). Conclusion: Neutrophil lymphocyte 

ratio and platelet lymphocyte ratio were significantly associated with Rheumatoid arthritis. They can be obtained via complete blood 

count, which is convenient, inexpensive, and fast. Therefore, the NLR and PLR is especially suitable for peripheral centers and can 

serve as an additional useful marker for the diagnosis of RA.  
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1. Introduction 
 

Rheumatoid arthritis (RA) is a chronic and systemic 

autoimmune diseases with synovial joints inflammation; that 

culminate into progressive damage of joint, especially with 

persistent inflammation.1
, 2 

 

Rheumatoid arthritis signs and symptoms may vary in 

severity and may even come and go. Periods of increased 

disease activity, called flares, alternate with periods of 

relative remission — when the swelling and pain fade or 

disappear. The traditional stepwise management of RA has 

evolved in recent times to the currently accepted Treat to 

Target approach which includes NSAIDS and systemic 

corticosteroids to control inflammation, biological and non-

biological DMARDS to retard disease progression, surgery 

and physical rehabilitation.  

 

Clinically, the diagnostic indicators and markers that 

estimate disease activity in patients with RA are presence of 

C-reactive protein (CRP), the erythrocyte sedimentation rate 

(ESR), and the rheumatoid factor (RF). CRP & ESR, both of 

these markers have some limitations, such as reflection of 

short term inflammatory activity and low discrimination 

ability with other superimposed inflammatory conditions.3 

 

Various factors have been suggested as biomarkers of 

disease activity in RA patients including cytokines
4
, 

oxidative stress
5
, vitamin D deficiency

6
and cartilage 

oligomeric matrix protein
7
.  

 

Platelet count, mean platelet volume (MPV) and platelet 

distribution width (PDW) are three useful indices of platelet 

function reflecting the platelet production rate.8 Also, 

neutrophil-lymphocyte ratio (NLR), MPV and PDW can be 

determined from routine complete blood counts (CBC), but 

are usually neglected by clinicians.9NLR is the proportion 

of absolute neutrophil to lymphocyte counts retrieved from 

the CBC test. Also, CBC is carried out routinely in RA 

patients for monitoring drugs side effects and possible 

disease related changes. However, the relation between NLR 

and chronic inflammatory arthritis was barely investigated
10

 

NLR and platelet-lymphocyte ratio (PLR) came into use as 

markers of systemic inflammation and were assessed in 

malignancy researches
11

. However, to date, data about NLR, 

PLR, and their association with inflammation are lacking for 

patients with RA. Therefore, present study was done to 

determine any association between NLR, PLR, and RA.  

 

2. Material and Methods 
 

This was a Hospital based, cross-sectional and comparative 

study. This study was conducted at SMS Medical College 

and Hospital (Department of Medicine), Jaipur, Rajasthan, 

India. Data collection was started after approval from 

institutional research review board to April 2021 and another 

2 months were required for the write up. Sample size was 

calculated to be 30 subjects in each group.  

 

Inclusion Criteria:  

1) Rheumatoid arthritis patients of any age and either 

gender diagnosed with proper history, clinical and 
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laboratory findings, diagnosed on basis of America 

criteria of rheumatology visiting the Medicine OPD or 

admitted to IPD during the study period, irrespective of 

the duration of disease or disease activity. 

2) Patients who give written and informed consent to be a 

part of study.  

 

Exclusion Criteria 

1) Patient having systemic disease like diabetes mellitus, 

hypertension, chronic renal failure, coronary artery 

disease, chronic respiratory diseases, cancer, 

haematological abnormalities. 

2) Patients with acute and chronic infections.3. Pregnancy, 

post-partum period.  

 

3. Observation 
 

We found that the mean age of RA cases was58.03 ± 15.69 

years, while that of Controls was 57.87 ± 15.59 years. Most 

of the RA Cases were females (63.3%), while only 11 cases 

(36.7%) were males.  

 

The mean hemoglobin level was slightly higher among RA 

cases (12.37 ± 2.48 g/dl) as compared to controls (11.6 g/dl). 

The mean TLC count was higher among RA cases (7.77 ± 

3.86 x10
3
/cumm) as compared to controls (5.7 ± 1.76 

x10
3
/cumm). The mean neutrophil percentage was higher 

among RA cases (66.23 ± 10.86%) as compared to controls 

(52.6 ± 7.23%). The mean absolute neutrophil count was 

higher among RA cases (5.21 ± 2.82 x10
3
/cumm) as 

compared to controls (3 ± 1.03 x10
3
/cumm). The mean 

absolute lymphocyte count was lower among RA cases (1.69 

± 0.81 x10
3
/cumm) as compared to controls (2.05 ± 0.46 

x10
3
/cumm). The mean platelet count was higher among RA 

cases (322.9 ± 110.98 x10
3
/cumm) as compared to controls 

(234.87 ± 74.56 x10
3
/cumm). The mean CRP level was 

much higher among RA cases (60.1 ± 27.3 mg/dl) as 

compared to controls (1.93 ± 1.08 x mg/dl). The mean ESR 

level was much higher among RA cases (46.3 ± 18.68 mm) 

as compared to controls (10.23 ± 3.62 mm).  

 

The mean Anti CCP level was much higher among RA cases 

(151.1 ± 59.61 EU/ml) as compared to controls (4.6 ± 2.88 

EU/ml).  

 

Table 1: Comparison of Neutrophil: Lymphocyte ratio 

among study groups 
Group N Mean ± SD t value P value 

RA Cases 30 2.81 ± 1.22 
5.507 <0.001 (S)  

Controls 30 1.48 ± 0.51 

 

In above table the mean N: L ratio was higher among RA 

cases (2.81 ± 1.22) as compared to controls (1.48 ± 0.51). 

This difference in N: L ratio among RA cases and controls 

was found to be statistically significant (p<0.001).  

 

The mean P: L ratio was higher among RA cases (184.88 ± 

52.31) as compared to controls (115.56 ± 35.67). This 

difference in P: L ratio among RA cases and controls was 

found to be statistically significant (p<0.001).  

 

On ROC curve analysis (fig.1), the area under the curve 

(AUC) for N: L ratio for identifying Rheumatoid arthritis 

was 0.861. This high AUC indicates that N: L ratio is a good 

indicator of Rheumatoid arthritis (p<0.001). Using Youden’s 

index the critical cutoff value of N: L ratio >1.77 had a 

sensitivity of 83.3% and specificity of 86.7% for identifying 

Rheumatoid arthritis.  

 

 
Figure 1: ROC Curve for N: L ratio for Rheumatoid arthritis 

 

On ROC curve analysis (fig.2), the area under the curve 

(AUC) for P: L ratio for identifying Rheumatoid arthritis 

was 0.860. This high AUC indicates that P: L ratio is a good 

indicator of Rheumatoid arthritis (p<0.001). Using Youden’s 

index the critical cutoff value of P: L ratio >117.4 had a 

sensitivity of 90% and specificity of 83.3% for identifying 

Rheumatoid arthritis.  

 

 
Figure 2: ROC Curve for P: L ratio for Rheumatoid arthritis 

 

On ROC curve analysis (fig.3), the area under the curve 

(AUC) for N: L ratio for identifying active disease in 

Rheumatoid arthritis was 0.857. This high AUC indicates 

that N: L ratio is a good indicator for differentiating active 

disease from remission in Rheumatoid arthritis (p<0.001). 

Using Youden’s index the critical cutoff value of N: L ratio 

>2.72 had a sensitivity of 85.71% and specificity of 76.92% 

for identifying active disease.  

 

 
Figure 3: ROC Curve for N: L ratio for disease activity in 

Rheumatoid arthritis 
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On ROC curve analysis (fig.4), the area under the curve 

(AUC) for P: L ratio for identifying active disease in 

Rheumatoid arthritis was 0.651. P: L ratio was not found to 

be a good indicator for differentiating active disease from 

remission in Rheumatoid arthritis (p>0.05).  

 

 
Figure 4: ROC Curve for P: L ratio for disease activity in 

Rheumatoid arthritis 

 

4. Discussion 
 

In the present study the mean age of RA cases was observed 

to be 50.43 ± 5.7 years, while that of Controls was 48.4 ± 

5.15 years. This difference was however not found to be 

statistically significant. Most of the RA Cases were females 

(63.3%), while only 11 cases (36.7%) were males. Mini 

Bhatnagar et al (2017) 
12

found thatthe mean age of RA 

patients was 43.32 years (SD+/-11.67) with a minimum age 

of 22 years and maximum age of 70 years, majority were 

females. Mervat Ismail Abd-Elazeem et al (2018) 
13

 found 

that the mean age of patients was 40.7 ± 10.1 years.  

 

The mean N: L ratio was higher among RA cases (2.81 ± 

1.22) as compared to controls (1.48 ± 0.51). This difference 

in N: L ratio among RA cases and controls was found to be 

statistically significant. . On ROC curve analysis, the area 

under the curve (AUC) for N: L ratio for identifying 

Rheumatoid arthritis was 0.861. Similarly You-Fan Peng et 

al (2015) 
14

 found that NLR were significantly higher in RA 

patients compared with healthy controls (3.20±2.06 

vs.1.56±0.47, P<0.01). Ali Uğur Uslu et al (2015) 
15

 in a 

study found that NLR was 2.12 ± 0.83 in the patient group 

and 1.58 ± 0.57 in the control group and the difference was 

found to be statistically significant. Fu H et al (2015) 
16

 

found that NLR increased significantly in RA patients. 

Yingying Zhang et al (2016) 
17

 observed that RA patients 

have high levels of NLR compared to healthy individuals.  

 

The mean P: L ratio was higher among RA cases (184.88 ± 

52.31) as compared to controls (115.56 ± 35.67). This 

difference in P: L ratio among RA cases and controls was 

found to be statistically significant. The mechanism to 

explain the increased levels of PLR in RA is the presence of 

a chronic inflammatory state that affects the progressive 

damage of joint. On ROC curve analysis, the area under the 

curve (AUC) for P: L ratio for identifying Rheumatoid 

arthritis was 0.860. You-Fan Peng et al (2015) 
14

 found that 

PLR were significantly higher in RA patients compared with 

healthy controls (192.85±101.78 vs.103.49±28.68, P<0.01). 

Receiver operating characteristic (ROC) curves analysis 

showed that PLR values higher than >115.7 evaluated RA 

with a sensitivity of 82.5%, a specificity of 74.8% and area 

under the curve (AUC) of 0.847. Fu H et al (2015) 
16

 found 

that PLR increased significantly in RA patients. Yingying 

Zhang et al (2016) 
17

 observed that RA patients have high 

levels of PLR compared to healthy individuals.  

 

The N: L ratio was higher among RA cases with active 

disease (3.31 ± 1.29) as compared to RA cases with 

remission (2.15 ± 0.74). This difference in N: L ratio in 

relation to disease activity among RA cases was found to be 

statistically significant. On ROC curve analysis, the area 

under the curve (AUC) for N: L ratio for identifying active 

disease in Rheumatoid arthritis was 0.857. Yingying Zhang 

et al (2016) 
17

 observed that RA patients in active stage have 

high levels of NLR compared to healthy individuals. 

Mervat Ismail Abd-Elazeem et al (2018) 
13 

also observed 

similarly that there was a significant difference regarding 

NLR between active patients and control. O Zengin
 
et al 

(2018) 
18

in a study observed that there was a significant 

difference in NLR (p = 0.001) between active disease and 

remission in ERA. S. Chandrashekara et al (2020) 
19

found 

that increased likelihood for achieving sustained remission 

was noted in RA patients with baseline NLR ≤2.  

 

The P: L ratio was higher among RA cases with active 

disease (196.70 ± 50.93) as compared to RA cases with 

remission (169.5 ± 51.97). This difference in P: L ratio in 

relation to disease activity among RA cases was however 

not found to be statistically significant. On ROC curve 

analysis, the area under the curve (AUC) for P: L ratio for 

identifying active disease in Rheumatoid arthritis was 0.651. 

Mervat Ismail Abd-Elazeem et al (2018) 
13

also observed 

similarly that there was a significant difference regarding 

PLR between active patients and control. O Zengin
 
et al 

(2018) 
18

in a study however observed that there was no 

significant difference in PLR (p = 0.051) between active 

disease and remission in ERA.  

 

5. Conclusion 
 

Neutrophil lymphocyte ratio and platelet lymphocyte ratio 

were significantly associated with Rheumatoid arthritis. 

They can be obtained via complete blood count, which is 

convenient, inexpensive, and fast. Therefore, the NLR and 

PLR is especially suitable for peripheral centers and can 

serve as an additional useful marker for the diagnosis of RA.  
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