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Abstract                                                                                                                                    

Background: Rheumatoid arthritis (RA) is an autoimmune disease where the body’s 

immune system mistakenly attacks the synovium, which is a thin membrane that lines the joints. 

During the development and progression of the disease, hematological changes often occurred 

prior to morphological changes. The changes of neutrophil to lymphocyte ratio (NLR) and 

platelet to lymphocyte ratio (PLR) have been confirmed as responses of the immune system to 

surgical stress, systemic inflammation and chronic conditions, and have been reported as novel 

diagnostic factors for different type of diseases. 

Objective: To assess the neutrophil-and platelet-to-lymphocyte ratios as diagnostic biomarkers 

for rheumatoid arthritis among Sudanese patients                                                                                                                                                                    

Materials and methods: 120 specimens were collected: 60 specimens from rheumatoid 

arthritis patients (test group) and 60 specimens from healthy participants (control group).  

NLR and PLR were determined using Sysmex Kx-21N haematology analyzer. C-reactive protein 

(CRP) was performed by the Mispai2 innovative specific protein analyzer.  

Results: The mean of NLR was (1.63±0.39) in the participants control group and (1.93±0.88) in 

the patients test group with an insignificant difference (p = 0.632). The PLR mean was 

(142.55±33.66) in the participants control group and (146.20±58.51) in the patients test group 

with a significant difference (p = 0.042).The mean of CRP was (2.53±1.69) in the participants 

control group and (7.52±7.92) in the patients test group with an insignificant difference                               

(p = 0.452). There was no significant correlation between CRP in this study and NLR, PLR        

(p = 0.765 and 0.559 respectively). 

Conclusion: Both NLR and PLR values may not prove to be potential diagnostic biomarkers 

for rheumatoid arthritis disease activity.   
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Introduction 
 
 

Rheumatoid arthritis is a systemic autoimmune disease of unknown origin, characterized by 

chronic joint inflammation leading to destruction of bone and cartilage, reduction of functional  
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capacity, and increased mortality. Approximately 75% of untreated patients resulted in disability 

within three years. Therefore it is increasingly stringent to explore early and novel diagnostic 

biological markers are mandatory. Currently, anti-citrullinated protein antibody (ACPA) and 

rheumatoid factor (RF) are used as serologic biomarkers in clinical assessment. However, in   

36-54% of cases, patients attending arthritis clinics shortly after the onset of symptoms already 

have joint damage that is visible radiographically1. 

The pathogenesis of RA is poorly understood. There is an evidence of a preclinical or 

symptomatic phase of the disease. Histologic studies have demonstrated extensive synovitis in 

clinically uninflamed joints. In addition, autoantibodies can be present before the disease 

manifestations. The autoantibodies most frequently found in patients with RA are antibodies 

against IgG, IgM rheumatoid factor (IgM-RF), and antibodies against citrullinated proteins. 

Hematological changes are kinds of feedback to the systemic inflammation2.                                                      

The aim of this study was to determine the neutrophil-and platelet-to-lymphocyte ratios in 

rheumatoid arthritis among Sudanese patients.                                                                                                                                 
 

Materials and methods  
 

This was a case control study conducted at Omdurman Military Teaching Hospital (Sudan) 

during the period from November 2017 to January 2018. Ethical approval to run the study was 

taken from AL Neelain University Research Ethical Board. Data was analyzed using the 

Statistical Package for Social Sciences (SPSS) program, version 21, and Pearson correlation. 

Confidentiality of information regarding patients investigated was maintained. Permission to 

collect the specimens was obtained from Omdurman Military Teaching Hospital. Sampling was 

a non- probability purposive sampling type, and sample strategy was convenience where the 

study population was selected on the basis of accessibility. Verbal consent was obtained from all 

participants of the study. 

120 specimens were collected: 60 specimens from rheumatoid arthritis patients (test group) and 

60 specimens from healthy participants (control group). Rheumatoid arthritis patients were 5 

males and 55 females. Their ages range was 45-75 years. The age and gender ranges were 

matched between the rheumatoid arthritis patients and the healthy participants. Patients of the 

test group were untreated and on treatment cases. Exclusion criteria were patients with other 

autoimmune diseases, children, non-Sudanese patients, and patients with raised CRP.                                                     

6 ml blood specimens were collected from all study population by clean venous punctures. 3ml 

blood were transferred to an EDTA container for assessment of NLR and PLR, and the other      

3 ml were transferred to a plain container for measurement of CRP. The mean± SD of each 

parameter were determined, compared with the test group and control group results, and p-value 

was calculated. 
 

Results                                                                                                                                                         
 

The females to males ratio was found 11:1. The duration of RA disease was ranging from 0.08 to 

18.00 years (mean 3.43±3.72 years). The NLR values mean was (1.63±0.39) in test group cases 

and (1.93±0.88) in control group participants. When comparing NLR values  of the two study 

groups it showed insignificant association (p = 0.632). The maximum and minimum p-values  
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among males and females were 0.56 and 4.92 respectively. On comparing results of males and 

females, it showed insignificant correlation (p = 0.873). The overall Pearson correlation of NLR 

values with the duration of RA cases showed statistically insignificant correlation (p = 0.321).                                                                                                  

In treated RA cases, p-value of NLR values was (0.91) and that of untreated cases was (0.01).   

47 RA patients (78.4%), and 53 healthy participants (88.3%) were found to have normal NLR 

values. Two patients ((3.3%) were found to have higher than normal NLR p-values, and 11 

patients (18.3%) was found to have lower than  normal NLR p-values. Also, 7 participants 

(11.7%) of the control group was found to have lower than normal NLR p-values. 

On the other hand, the mean of PLR values among the test group cases was (146±58.51) while 

that of the control group was (142.55±33.66), showing significant association (p = 0.042). The 

PLR values range in the test group cases was (32.32 to 348.18). The most frequent abnormal 

PLR values (8.33%) were found in females.                                                                                                          

The PLR values of males compared with females were significantly correlated (p = 0.037). The 

PLR value of RA disease duration (calculated by Pearson correlation) was (0.562). The PLR p-

values of treated RA cases was 0.67 and that of untreated cases was 0.01. PLR values was 

normal in 55 RA cases (91.66%), higher than normal in 4 patients (6.7%), and lower than normal 

in one patient (1.7%). All control group participants were found to have normal PLR values.                                                          

CRP values had ranged from 0.5 to 31.52 in the test group patients (mean 7.52±7.92), and it 

ranged from 0.50 to 5.88 in the control group participants (mean 2.53±1.69) with insignificant 

correlation (p = 0.452).                                                                                                                                           

The overall correlation of NLR and PLR values in the study test and control groups on one hand 

and CRP values on the other hand was not significant (p = 0.765 and 0.559 respectively). 

 

Table (1) Mean values of NLR, PLR, and CRP in the study groups investigated 

 

Parameters NLR PLR CRP 

Test group Mean 1.63±0.39 Mean 146.0±58.51 Mean 7.52±7.92 

Control group Mean 1.93±0.88 Mean 142.55±33.66 Mean 2.53±1.69 

p value 0.632 0.042 0.452 

 

Discussion  
 

In this study the age mean was 57.60±7.65 years for RA patients; and the duration of the RA 

disease mean was 3.43±3.72. Abd-Elazeem and his colleagues3 (Egypt) found a mean age of 

40.7±10 years and a mean of 5.9±3.9 years for duration of RA disease.                                                                          

The present study showed no significant difference of NLR between rheumatoid arthritis patients 

and control group (Table 1), and this finding disagrees with that of Uslu and his co-workers 

(2015)4 who reported that there was a statistically significant difference in NLR between the test 

and control groups.  

This context revealed an NLR mean of (1.63±0.39) in the test group and (1.93±0.88) in the 

control group. Comparing this with Uslu and his co-workers (2015)4 who reported a higher   
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NLR mean of (2.99±2.04) in RA patients.                                                                                                              

As regard PLR means of the test group and control group, they were significantly correlated  

(p = 0.042) which is compatible with the finding of Uslu and his co-workers (2015)4 who 

reported a significant correlation (p = 0.001). It also agrees with the findings of Kim and his 

colleagues5.                                                                                                                                        

The mean of PLR in RA patients reported in this study was 146±58.50. This was lower than that 

reported by Kim and his colleagues5 who revealed a mean of 270.90±86.49 for PLR in the test 

group patients.  

On the other hand, there was no significant difference in CRP means (p = 0.452) in the control 

and test groups (Table 1). Zhang and his co-workers5 (2016) in China found that PLR and NLR 

values had revealed positive correlations with erythrocyte sedimentation rate. (NLR, r=0.5048;    

p < 0.0001; PLR, r=0.3489; P=0.0012).                                                                                                                    

Most of our study population were under treatment, so that many of them had normal CRP and 

CBC. This may affect the results of NLR, PLR and their association with CRP.  

Conclusion: Both NLR and PLR values may not prove to be potential diagnostic biomarkers for 

rheumatoid arthritis disease activity. 
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