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ABSTRACT

Background: The neutrophil-to-lymphocyte ratio (NLR), a simple marker of systemic inflammation, has been recognized
for its potential role in chronic disease states. This study investigates the association between NLR and chronic kidney disease
(CKD) in patients with type 2 diabetes mellitus (T2DM) in a tertiary care centre in Chengalpattu, India.

Methods: A cross-sectional study was conducted among 150 T2DM patients attending the nephrology and endocrinology
OPD. CKD was staged using eGFR and albuminuria levels according to KDIGO guidelines. NLR was calculated from
complete blood count values. The association between NLR and CKD stages was evaluated using statistical tools.

Results: A significant increase in NLR was observed with advancing CKD stages (p < 0.001). Positive correlation was found
between NLR and albuminuria and a negative correlation was found between NLR and eGFR. ROC curve analysis
demonstrated an NLR cut-off of 2.8 to predict advanced CKD (stage 3 and above) with a sensitivity of 78% and specificity
of 72%.

Conclusion: Elevated NLR is significantly associated with CKD progression among T2DM patients and may serve as a
cost-effective, accessible marker for early risk stratification.

Keywords: Neutrophil-to-lymphocyte ratio, Chronic kidney disease, Type 2 diabetes mellitus, Inflammation, eGFR,
Albuminuria, Biomarker, Risk stratification, KDIGO guidelines, ROC curve

1. INTRODUCTION

Chronic kidney disease (CKD) is a common and serious complication of type 2 diabetes mellitus (T2DM), contributing
significantly to morbidity and mortality. Early identification of progressive kidney damage is essential to prevent end-stage
renal disease. Inflammatory processes play a critical role in CKD development and progression. The neutrophil-to-
lymphocyte ratio (NLR), derived from a routine blood test, reflects systemic inflammation, cost-effective, derived from
routine blood counts and has shown promise in predicting progression of CKD. However, its role in diabetic nephropathy,
especially within the Indian population, remains underexplored. This study aims to examine the relationship between NLR
and CKD progression in T2DM patients in a tertiary care setting in Chengalpattu.
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2. MATERIALS AND METHODOLOGY
This cross-sectional observational study was carried out at a tertiary care hospital in Chengalpattu, Tamil

Nadu, India. The study population comprised adult patients diagnosed with type 2 diabetes mellitus (T2DM) who were
attending the nephrology and internal medicine outpatient departments over a six-month period of November 2024 to April
2025. Ethical approval was obtained from the Institutional Ethics Committee prior to the initiation of the study, and informed
written consent was collected from all participants.

A total of 150 T2DM patients were enrolled based on predefined inclusion and exclusion criteria. Individuals aged 30 years
and above with a confirmed diagnosis of T2DM for at least one year were included. Patients with acute infections,
autoimmune disorders, malignancies, hematologic abnormalities, or those undergoing immunosuppressive therapy were
excluded to eliminate confounding factors affecting inflammatory markers.

Demographic and clinical data, including age, gender, duration of diabetes, and comorbidities, were recorded. VVenous blood
samples were collected under sterile conditions for laboratory analysis. -Complete blood count (CBC) was performed using
an automated hematology analyzer, from which the neutrophil-to-lymphocyte ratio (NLR) was calculated by dividing the
absolute neutrophil count by the absolute lymphocyte count

-Venous blood samples were collected after an overnight fast (minimum 8 hours) using sterile EDTA and plain vacutainer
tubes. The collected blood samples were processed within two hours. Plasma glucose was measured using the glucose
oxidase-peroxidase method, while serum insulin and HbAlc were analyzed using chemiluminescence and high-performance
liquid chromatography (HPLC), respectively.

Diagnosis of T2DM was made in accordance with the American Diabetes Association (ADA) 2024 guidelines:
eFasting Plasma Glucose (FPG) >126 mg/dL (7.0 mmol/L), or

e2-hour Plasma Glucose >200 mg/dL (11.1 mmol/L) during an Oral Glucose Tolerance Test (OGTT), or
eHbAlc >6.5%

Renal function was assessed using serum creatinine levels, estimated glomerular filtration rate (¢éGFR), and urinary albumin-
to-creatinine ratio (ACR). eGFR was calculated using the CKD-EPI formula, and CKD staging was performed according to
Kidney Disease: Improving Global Outcomes (KDIGO) 2012 guidelines, which integrate both eGFR and albuminuria
categories.

Albuminuria was assessed using the urinary albumin-to-creatinine ratio (ACR) from a first-morning spot urine sample.
Patients were categorized according to KDIGO 2012 guidelines into:

Al: ACR < 30 mg/g
A2: ACR 30-300 mg/g (moderately increased)
A3: ACR > 300 mg/g (severely increased)

The relationship between NLR and CKD stages was analyzed statistically. Continuous variables were presented as mean +/-
standard deviation and categorical variables as counts and percentages. Group comparisons were conducted using ANOVA
or the chi-square test as appropriate. Correlation between

NLR, eGFR, and albuminuria was assessed using Pearson’s correlation coefficient. Receiver Operating Characteristic (ROC)
curve analysis was performed to determine the predictive value of NLR for identifying advanced CKD (stage 3 and above).
Statistically significant were a p-value < 0.05.

3. RESULTS

A total of 150 patients diagnosed with type 2 diabetes mellitus (T2DM) were included in the study The cohort had a mean
age of 58.2 +/- 9.3 years,with an average duration of diabetes of 9.6 +/- 4.7 years. The mean neutrophil-to-lymphocyte ratio
(NLR) for the study population was 2.54 +/- 0.94. Stratification by CKD stage revealed a progressive increase in NLR values
corresponding with advancing stages of renal impairment.

Distribution of NLR Across CKD Stages

A clear ascending trend in mean NLR was observed across CKD stages (Table 1). Patients in CKD Stage 1 demonstrated the
lowest average NLR (1.78 + 0.42), while those in Stage 5 exhibited the highest levels(3.61+/-0.56). This gradient suggests a
strong association between systemic inflammation and the progression of renal dysfunction.
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Table 1. Mean NLR Values According to CKD Stage

CKD Stage Mean NLR (z SD)
Stage 1 1.78 +0.42
Stage 2 2.15+0.47
Stage 3 2.89+0.58
Stage 4 3.26 £ 0.61
Stage 5 3.61+0.56

Correlation of NLR with Renal Parameters

Correlation analyses demonstrated a significant inverse relationship between NLR and estimated glomerular filtration rate
(eGFR), with a Pearson correlation coefficient (r) of -0.58 (p < 0.001). In contrast, a positive correlation was found between
NLR and urinary albumin-to-creatinine ratio (UACR), with an r value of +0.51 (p < 0.001), indicating that higher levels of
inflammation are associated with both reduced renal filtration capacity and increased albuminuria (Table 2).

Table 2. Correlation Between NLR and Kidney Function Markers

Parameter Correlation P-value
Coefficient (r)

NLR vs eGFR -0.58 <0.001

NLR vs UACR +0.51 <0.001

Predictive Value of NLR for Advanced CKD

Receiver operating characteristic (ROC) curve analysis was performed to evaluate the diagnostic performance of NLR in
identifying patients with advanced CKD (defined as Stage 3 and above). An NLR cut-off value of 2.8 was found to optimally
discriminate advanced CKD, yielding an area under the curve (AUC) of 0.81. This cut-off demonstrated a sensitivity of 78%
and specificity of 72% (Table 3). The ROC curve is depicted in Figure 1.

Table 3: ROC Analysis for NLR in Predicting Advanced CKD
Cut-off Value AUC Sensitivity Specificity
2.8 0.81 78% 72%
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Figure 1. ROC curve illustrating the ability of NLR to predict advanced CKD (Stage 3 and above).
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Figure 1: ROC Curve showing the predictive ability of NLR for advanced CKD (Stage 3 and above).

These findings emphasize the potential of NLR as a convenient inflammatory marker that correlates with renal function
deterioration in T2DM. The progressive rise in NLR across CKD stages, together with significant correlations with key renal
indicators and a robust predictive value on ROC analysis, supports its clinical relevance in monitoring diabetic nephropathy.

This study confirms the relevance of the neutrophil-to-lymphocyte ratio (NLR) as a biomarker of inflammation in predicting
the progression of chronic kidney disease (CKD) among patients with type 2 diabetes mellitus (T2DM). Inflammatory
processes have been implicated in both the onset and advancement of diabetic nephropathy, and our results support the
hypothesis that elevated NLR levels are associated with worsening kidney function.

The observed negative correlation between NLR and eGFR, and the positive correlation with albuminuria, are in line with
previous studies conducted in similar populations. These correlations indicate that systemic inflammation, reflected by higher
NLR, may play a critical role in renal function decline. The ROC curve analysis reinforces NLR's potential as a non-invasive,
cost-effective screening tool for identifying patients at higher risk for advanced CKD.

The utility of NLR lies in its simplicity, as it can be readily obtained from a routine complete blood count. This makes it
particularly valuable in resource-limited settings such as rural areas or primary healthcare facilities. However, NLR can be
influenced by various conditions such as infections or hematologic disorders, which must be considered when interpreting
results.

4. CONCLUSION

The study demonstrates a strong association between elevated NLR and the progression of CKD in patients with T2DM.
Given its simplicity and cost-effectiveness, NLR may serve as a valuable tool in early identification of patients at risk of
advanced kidney disease. Incorporating NLR into routine diabetic care may help improve early detection and management
outcomes.

5. STUDY LIMITATIONS

Our study is limited by its cross-sectional design, which restricts causal inference. A prospective study could further establish
NLR’s role in predicting CKD progression over time. Additionally, larger multi-centric studies are needed to validate our
findings and determine universal cut-off values across different populations.
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