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Abstract                                                                                                                                    

Background: The current data had proved the pivotal role of inflammation in the development 

of inflammation diseases in patients with chronic kidney disease (CKD). Neutrophil to 

lymphocyte (N/L) ratio has increasingly been reported as a measure of systemic inflammation.  

Objective: To evaluate the neutrophil-lymphocyte ratio in inflammation among patients with 

chronic kidney disease.                                                                                                                                                                    

Materials and methods: This was a descriptive, analytical, case control study conducted at 

the Faculty of Medical Laboratory Science, Al Neelain University (Khartoum). Sample size was 

80 Sudanese patients, recruited from different nephrology clinics in Khartoum (Sudan). The 

patients were divided in to two groups: the test group included 50 chronic kidney disease 

hemodialysis patients, and the control group included 30 healthy participants. 6 ml blood 

samples were collected from all participants. Ethylenediamine tetraacetic acid (EDTA) 

anticoagulants and tri-sodium citrate containers were used. Counts of white blood cells (WBCs), 

neutrophils, and lymphocytes were performed and the ratio was measured using the Mindray 

BC-3000 Plus machine. Erythrocyte sedimentation rate (ESR) was measured by the ESR Fast 

Detector.                                                                                                                                                           

Results: In the test group 29 patients (58%) were males and 21 patients (42%) were females. In 

the control group 12 participants (40%) were males and 18 participants (60%) were females. 

There was a significant correlation between test group patients and control group participants in 

neutrophil to lymphocyte ratio and ESR (p = 0.00 ,0.00, 0.00)                                                                                                                                              

Conclusion: The neutrophil to lymphocyte ratio may be used as an indicator for detection of  

inflammation among patients with chronic kidney disease. Chronic kidney disease was 

associated with increased level of N/L ratio and decreased count of lymphocytes. 
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Introduction 
 

Chronic kidney disease (CKD) is a health condition characterized by kidney damage that 

persists and generally worsens over time. Kidney damage can range from a decline in kidney 

function to kidney failure. The disease has been classified into five stages based on glomerular  
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filtration rates (GFR), ranging from stage (1) which is described as having kidney damage with 

normal or elevated GFR (90 mL/min/1.73m2 or higher), to stage (5) which is described as 

kidney failure or end-stage renal disease (GFR less than 15 mL/min/1.73m2)1. 

Inflammation significantly contributes to the progression of chronic kidney disease. ESR, 

Interleukin-1β (IL-1β) and Interleukin-18 (IL-18) play a role in CKD, but their regulation during 

renal injury is unknown. Some studies had indicated that neutrophil-lymphocyte ratio (NLR) is a 

novel inflammatory marker in various diseases.                                                                                                               

White blood cell count is one of the useful inflammatory biomarkers in clinical practice. 

However, the sub-types, particularly the neutrophils, lymphocytes, and subsequent calculation of 

NLR are relatively more stable than individual leukocyte parameters. This ratio is significantly 

altered by many conditions, e.g. dehydration, overhydration, diluted blood specimens, and in-

vitro blood specimen handling2.                                                                                                    

The annual mortality rate associated with cardiovascular diseases (CVD) in chronic kidney 

disease patients is approximately 9%, which is almost 10-20 times higher than in the 

general population and traditional cardiovascular risk factors such as diabetes and hypertension. 

The erythrocyte sedimentation rate measurement is a simple method to measure the 

velocity (in mm/hr) of sedimentation of erythrocytes in anti-coagulated freshly drawn 

blood in standardized vertical tube.                                                                                                                                            

It is the most common laboratory measurement method of systemic inflammation in clinical 

practice. It is a test used for the diagnosis and monitoring 

of a variety of conditions and systemic inflammation3. 

The aim of this study was to investigate the value of N/L ratio as a measure of systemic 

inflammation in CKD and hemodialysis (HD) patients; and to compare that to healthy, control 

participants. The study also aimed to evaluate the potential association of N/L ratio with standard 

inflammatory biomarkers in CKD patients.   
 

Materials and methods                                                                                                         
 

This was a descriptive, analytical, case control study carried out at the Faculty of Medical 

Laboratory Science (Al-Neelain University). The patients were recruited from different 

nephrology clinics in Khartoum (Sudan). 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 22, T-test, and ANOVA test. Confidentiality of 

information regarding bacterial isolates investigated was maintained.                                                          

Permission to collect the isolates was obtained from the different nephrology clinics enrolled in 

the study. 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.                                                                                                                                 

The patients were divided in to two groups: the test group included 50 chronic kidney disease 

hemodialysis patients, and the control group included 30 healthy participants. 6 ml blood 

samples were collected from all participants. EDTA anticoagulants and 3.2% tri-sodium citrate 

containers were used. Counts of white blood cells , neutrophils, and lymphocytes were 

performed and the ratio was measured using the Mindray BC-3000 Plus machine. ESR was                       
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measured by the ESR Fast Detector.              
 

Results                                                                                                                                                         
 

In the test group 29 patients (58%) were males and 21 patients (42%) were females. In the                                                                                                                   
 

control group 12 participants (40%) were males and 18 participants (60%) were females. 

As shown in Table (1), There was a significant correlation between test group patients and 

control group participants in neutrophil to lymphocyte ratio and ESR (p = 0.00, 0.00 and 0.00 

respectively ). 

However, there was an insignificant correlation between test group patients and control group 

participants in total WBCs and neutrophils counts (p = 0.14 and 0.96 respectively).  

Also, there was a significant correlation between N/L ratio and age incidence of participants 

investigated (p = 0.05).                                                                                                                                

Furthermore, there was no significant correlation between N/L ratio, gender , and frequency rate 

of haemodialysis and other renal diseases (p = 0.06, 0.41, and 0.16 respectively). 

 

Table (1): Correlations between study parameters and study groups  

 

Parameters Study groups No. investigated p - value 

Total WBCs Test group 50 0.11 

Control group  30  

Neutrophils Test group 50 0.96 

Control group 30  

Lymphocytes Test group 50 0.00 

Control group 30  

N/L ratio Test group 50 0.00 

Control group 30  

ESR Test group 50 0.00 

Control group 30  

 
 

Discussion  
 

Chronic renal failure (CRF) is associated with a high cardiovascular mortality and morbidity. 

Nearly half of the mortality of hemodialysis patients is associated with cardiovascular 

diseases. This study showed that dialysis patients with CKD had high levels of N/L ratio, 

lymphocyte, and ESR. These findings correlated significantly with healthy control participants   

(p = 0.00, 0.00, and 0.00 respectively). These findings agree with the findings found by Okyay 

and his colleagues4  who reported that the N/L ratio was increased and lymphocyte was 

decreased. ESR was also found increased in the present context and this finding agrees with the 

report of Cankaya and his co-workers5. 

On the other hand, this study showed a significant correlation between the age of patients and the 

N/L ratio (p = 0.05), and this finding was not similar to that reported by Turkmen and his co-

authors6  who reported insignificant correlation between age incidence and N/L ratio.  
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Also insignificant correlation between test and control patients and absolute total WBCs and 

neutrophil counts was reported by various workers4,5,6.  

Although all these findings support the assumption that N/L ratio might be accepted as a 

marker of systemic inflammation, yet further studies are required to establish the association of 

N/L ratio with systemic inflammation in CKD. 

Conclusion: The neutrophil to lymphocyte ratio may be used as an indicator for detection of  

inflammation among patients with chronic kidney disease. Chronic kidney disease was 

associated with increased level of N/L ratio and decreased count of lymphocytes.  
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