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ABSTRACT 

Background: Type 2 diabetes mellitus (T2DM) is a chronic metabolic disorder characterized by persistent 

hyperglycemia and low-grade systemic inflammation. Increasing evidence suggests that inflammatory biomarkers 

play an important role in the pathogenesis and progression of diabetes and its complications. The neutrophil-to-

lymphocyte ratio (NLR), an inexpensive and readily available marker derived from routine blood counts, has 

emerged as a potential indicator of systemic inflammation. 

Objective: To evaluate NLR in patients with T2DM and determine its association with glycemic parameters. 

Methods: A hospital-based cross-sectional study was conducted among 100 patients with T2DM attending a 

tertiary care center. Clinical details, hematological parameters, fasting blood sugar (FBS), random blood sugar 

(RBS), and glycated hemoglobin (HbA1c) were recorded. NLR was calculated from complete blood count 

parameters, and its correlation with glycemic indices was assessed. 

Results: Among the study participants, 43% had NLR <3, 16% had NLR between 3–5, and 41% had NLR >5. 

NLR demonstrated a significant positive correlation with HbA1c (r=0.44, p<0.001), FBS (r=0.36, p<0.001), and 

RBS (r=0.30, p=0.003). Higher NLR values were associated with poorer glycemic control. 

Conclusion: NLR showed a significant association with glycemic parameters in patients with T2DM and may 

serve as a simple, cost-effective inflammatory marker for assessing glycemic status and disease severity. 

 

KEYWORDS: Type 2 diabetes mellitus, Neutrophil-to-lymphocyte ratio, HbA1c, Inflammation, Glycemic 

control. 

 

INTRODUCTION 

Type 2 diabetes mellitus (T2DM) is a chronic metabolic condition characterized by elevated blood glucose levels 

caused by insulin resistance together with progressive dysfunction of pancreatic β-cells.The disease is associated 

with disturbances in carbohydrate, lipid, and protein metabolism and remains a major contributor to cardiovascular 

morbidity and mortality worldwide.[1–5] 

Growing evidence indicates that chronic low-grade inflammation is a key contributor to the development and 

progression of type 2 diabetes mellitus (T2DM).Hyperglycemia, insulin resistance, and adipose tissue dysfunction 

promote the release of pro-inflammatory cytokines and reactive oxygen species, resulting in endothelial 

dysfunction, oxidative stress, and vascular injury.[6–9] These inflammatory mechanisms contribute not only to 

impaired glucose metabolism but also to the development of diabetic microvascular and macrovascular 

complications.[10–13] 

Neutrophils and lymphocytes are important components of the immune response and are significantly influenced 

by metabolic and inflammatory alterations associated with diabetes.[14-18] Persistent hyperglycemia has been 

shown to enhance neutrophil activation, prolong neutrophil survival, and increase the release of inflammatory 

mediators, while simultaneously affecting lymphocyte function and immune regulation.[19–22] Consequently, 

alterations in circulating neutrophil and lymphocyte counts may reflect the underlying inflammatory burden in 

patients with T2DM. 

The neutrophil-to-lymphocyte ratio (NLR), calculated from routine complete blood count parameters, has 

emerged as a simple, inexpensive, and readily available marker of systemic inflammation.[23-24]NLR reflects 

the balance between innate inflammatory activity and adaptive immune regulation and has been investigated in 

various inflammatory, cardiovascular, and metabolic disorders.[25–26] In patients with T2DM, elevated NLR has 

been associated with poor glycemic control, endothelial dysfunction, vascular inflammation, and increased risk 

of diabetes-related complications.[27-28] 
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Since NLR can be derived from a routine hematological investigation without additional cost, it may serve as a 

practical biomarker for assessing inflammatory status in diabetic patients. However, data regarding its relationship 

with glycemic parameters in the local population remain limited. Therefore, the present study was undertaken to 

evaluate the neutrophil-to-lymphocyte ratio in patients with Type 2 diabetes mellitus and to assess its association 

with glycemic status. 

 

REVIEW OF LITERATURE 

The neutrophil-to-lymphocyte ratio (NLR), derived from the absolute neutrophil and lymphocyte counts, serves 

as a practical and cost-effective marker for assessing systemic inflammatory status.Increasing evidence suggests 

that NLR reflects the inflammatory burden associated with diabetes mellitus and its complications. Chronic 

inflammation is a major factor in the pathogenesis of both type 1 and type 2 diabetes, where it contributes to the 

development of insulin resistance, β-cell dysfunction, and vascular complications. Elevated NLR has been 

associated with poor glycemic control, increased insulin resistance, and a higher risk of diabetic 

complications.[29-30] 

Several studies have demonstrated a positive correlation between NLR and HbA1c levels, indicating that higher 

inflammatory activity is associated with poorer glycemic control. Elevated NLR has also been linked to 

increased fasting blood glucose levels and worsening insulin sensitivity.[31-32] 

NLR has emerged as a potential predictor of both microvascular and macrovascular diabetic complications. Higher 

NLR values have been reported in patients with diabetic nephropathy, retinopathy, neuropathy, cardiovascular 

disease, and diabetic foot ulcers, suggesting its usefulness as a prognostic biomarker.[33–35] 

 

Studies on NLR in Diabetes Mellitus 

Sefil et al. (2014) reported a significant positive association between NLR and HbA1c levels in patients with type 

2 diabetes mellitus, suggesting that elevated NLR reflects poor glycemic control.[36] 

Shiny et al. (2014) found significantly higher NLR values in diabetic individuals compared with subjects having 

impaired glucose tolerance or normal glucose tolerance. NLR showed positive correlations with fasting plasma 

glucose, HbA1c, and insulin resistance.[37] 

Kahraman et al. (2014) demonstrated that patients with diabetic foot ulcers had significantly higher NLR values, 

indicating its potential role as an inexpensive marker of systemic inflammation in these patients.[38] 

Huang et al. (2015) observed significantly elevated NLR levels in patients with diabetic nephropathy andidentified 

NLR as an independent predictor of nephropathy development.[39] 

Verdoia et al. (2015) concluded that an elevated rise in NLR was associated with both the prevalence and severity 

of coronary artery disease among diabetic patients.[40] 

Lou et al. (2015) found a strong association between NLR and insulin resistance, suggesting that NLR may 

serve as a useful marker for identifying patients at risk of metabolic deterioration. [41] 

Hussain et al. (2017) demonstrated that NLR increased progressively with worsening glycemic control and could 

be used as a monitoring tool in diabetes management.[42] 

Wang et al. (2020) identified NLR as an independent risk factor for diabetic retinopathy and showed that its 

inclusion improved risk prediction models. [43] 

Chen et al. (2024) reported that elevated NLR was significantly associated with an increased risk of type 2 diabetes 

mellitus in a large population-based analysis, reinforcing its role as an inflammatory biomarker in diabetes.[44] 

 

MATERIALS AND METHODS 

Study Design and Setting 

This observational cross-sectional study was carried out in the Department of General Medicine at a tertiary care 

teaching hospital. The study was conducted over a period extending from November 2024 to May 2026. 

The study was initiated only after receiving approval from the Institutional Ethics Committee. Written informed 

consent was obtained from each participant before inclusion in the study. The study was conducted in compliance 

with established ethical standards governing biomedical research involving human subjects. 

Study Population 

The study included 100 patients diagnosed with Type 2 Diabetes Mellitus (T2DM). Participants were recruited 

from the outpatient department, inpatient wards, and intensive care unit of the Department of General Medicine. 

Diagnosis of T2DM was established according to the American Diabetes Association (ADA) criteria, which 

included fasting plasma glucose ≥126 mg/dL, 2-hour plasma glucose ≥200 mg/dL during an oral glucose tolerance 

test, HbA1c ≥6.5%, or random plasma glucose ≥200 mg/dL in the presence of classical symptoms of 

hyperglycemia. Eligible participants of either gender were considered for inclusion. 

Study Duration 

The study was conducted from November 2024 to May 2026. 

Source of Data 

Primary data were collected directly from enrolled patients using a predesigned and structured case record 

proforma. Relevant demographic details, clinical history, laboratory findings, and other necessary information 

were documented by the investigator. 
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Sample Size 

A total of 100 patients with Type 2 Diabetes Mellitus were included in the study. 

Inclusion Criteria 

The following patients were included: 

• Patients diagnosed with Type 2 Diabetes Mellitus according to ADA criteria.  

• Patients willing to provide written informed consent.  

• Patients of either gender.  

Exclusion Criteria 

Patients with the following conditions were excluded from the study: 

• Acute or chronic liver disease  

• Anemia 

• Acute infectious illnesses  

• Inflammatory bowel disease  

• Osteoarthritis  

• Rheumatoid arthritis  

• Gout  

• Bronchial asthma  

• Hepatitis  

• Acute myocardial infarction  

• Cerebral infarction  

• Acute kidney injury  

• Chronic kidney disease  

• Pregnancy  

 

METHODOLOGY 

This hospital-based cross-sectional study enrolled 100 patients with Type 2 Diabetes Mellitus who fulfilled the 

predefined inclusion and exclusion criteria. 

After obtaining informed consent, detailed demographic and clinical information was recorded. Venous blood 

samples were collected under aseptic precautions and subjected to laboratory investigations. 

Laboratory Investigations 

Complete Blood Count (CBC) 

Complete blood count analysis was performed using a six-part automated hematologyanalyzer (Sysmex XN-1000, 

Sysmex Corporation, Kobe, Japan). A Sysmex SQ-320 three-part hematologyanalyzer was utilized when required. 

Instrument calibration, quality control procedures, and sample processing were carried out according to the 

manufacturer's recommendations. 

For study purposes, hemoglobin values greater than 8 g/dL and total leukocyte counts between 4–11 × 10³/mm³ 

were considered acceptable. 

Neutrophil-to-Lymphocyte Ratio (NLR) 

The neutrophil-to-lymphocyte ratio (NLR) was determined by dividing the absolute neutrophil percentage by the 

absolute lymphocyte percentage obtained from the complete blood count (CBC). 

Glycated Hemoglobin (HbA1c) 

HbA1c estimation was performed using High-Performance Liquid Chromatography (HPLC) on the BIORAD D-

10 system. Calibration, standardization, quality assurance, and sample processing procedures were conducted 

according to manufacturer guidelines. 

HbA1c levels were categorized as follows: 

• Normal: 2.00–5.97%  

• Good glycemic control: 5.97–6.81%  

• Fair glycemic control: 6.81–7.65%  

• Poor glycemic control: 7.65–14.0%  

Blood Glucose Estimation 

Fasting Blood Sugar (FBS) and Random Blood Sugar (RBS) levels were measured using automated chemistry 

analyzers (ERBA EM-360 and COBAS C311). All analyses were performed according to standard operating 

procedures and manufacturer instructions. 

Renal and Liver Function Tests 

Renal function tests (RFT) and liver function tests (LFT) were performed using an automated clinical chemistry 

analyzer. 

Reference ranges considered were: 

Renal Function Parameters 

• Blood urea: 18–40 mg/dL  

• Serum creatinine: 0.7–1.2 mg/dL  

• Sodium: 135–145 mEq/L  
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• Potassium: 3.5–5.5 mEq/L  

• Chloride: 96–106 mEq/L  

Liver Function Parameters 

• Total bilirubin: 0.2–1.0 mg/dL  

• Serum albumin: 3.5–5.3 g/dL  

Study Variables 

The following variables were assessed: 

• Age  

• Gender  

• Duration of diabetes mellitus  

• Complete blood count parameters  

• Neutrophil-to-lymphocyte ratio (NLR)  

• Glycated hemoglobin (HbA1c)  

• Fasting blood sugar (FBS)  

• Random blood sugar (RBS)  

Statistical Analysis 

The collected data were recorded in Microsoft Excel and subsequently analyzed using the Statistical Package for 

the Social Sciences (SPSS) version 20.0.  

Continuous variables were summarized as mean ± standard deviation (SD), while categorical variables were 

expressed as frequencies and percentages. Statistical analyses were performed using appropriate tests to examine 

associations between variables. A p-value <0.05 was considered indicative of statistical significance 

Ethical Considerations 

Ethical clearance was obtained from the Institutional Ethics Committee before commencement of the study. The 

study adhered to the ethical principles outlined for biomedical research involving human participants. 

Written informed consent was obtained from all participants prior to enrolment. Confidentiality and privacy of 

patient information were maintained throughout the study. Participation was entirely voluntary, and participants 

were informed of their right to withdraw from the study at any stage without affecting their ongoing medical care 

or treatment. 

 

RESULTS 

Out of the 100 patients included in the study, the largest proportion was from the 60–69 years age group (42%). 

This was followed by those aged 50–59 years and ≥70 years, each accounting for 25% of the cases, while the 

least representation was observed in patients younger than 50 years (8%) as shown in Table 1. 

 

Table 1: Table1.Distributionofstudyparticipantsaccordingtoage(n=100) 

Agegroup (years) Frequency Percentage 

<50 8 8.0 

50–59 25 25.0 

60–69 42 42.0 

≥70 25 25.0 

Total 100 100 

 

We also observed that 52% were males and 48% were females, indicating a slightly higher proportion of male 

participants compared to female participants. 

The participants showed vital signs within generally normal ranges. The mean pulse rate was 82.40 ± 12.10 

beats/min (range: 60–110), while the mean systolic blood pressure was 122.10 ± 18.20 mmHg (100–140). The 

mean diastolic blood pressure was 80.15 ± 8.45 mmHg (60–100). Respiratory rate averaged 17.20 ± 1.80 

breaths/min (14–22), and the mean body temperature was 98.42 ± 0.30°F (98.0–99.0) as depicted in Table 2. 

 

Table 2: Clinicalparameters(n=100) 

Parameter Mean±SD Minimum Maximum 

Pulse rate 82.40 ± 12.10 60 110 

SBP(mmHg) 122.10 ± 18.20 100 140 

DBP(mmHg) 80.15 ± 8.45 60 100 

RespiratoryRate 17.20 ± 1.80 14 22 
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Temperature 98.42 ± 0.30 98.0 99.0 

The mean hemoglobin level among participants was 11.85 ± 1.45 g/dL (range: 8.1–15.2 g/dL). The average total 

leukocyte count was 8.32 ± 1.40, while the mean platelet count was 220.15 ± 75.25 ×10³ (range: 90–500 ×10³). 

Neutrophils constituted a mean of 71.20 ± 11.20%, and lymphocytes accounted for 21.10 ± 9.80%. The mean 

neutrophil-to-lymphocyte ratio (NLR) was 4.85 ± 2.80, with values ranging from 1.10 to 12.20 as shown in 

table 3. 

 

Table 3: Hematologicalparameters(n=100) 

Parameter Mean±SD Minimum Maximum 

Hemoglobin(g/dL) 11.85±1.45 8.1 15.2 

TLC 8.32 ± 1.40 4.5 9.8 

Platelet(×10³) 220.15 ± 75.25 90 500 

Neutrophil(%) 71.20 ± 11.20 45 90 

Lymphocyte(%) 21.10 ± 9.80 5 40 

NLR 4.85 ± 2.80 1.10 12.20 

 

The glycemic profile of the participants indicated elevated blood glucose levels. The mean HbA1c was 8.92 ± 

1.95% (range: 6.5–14.5%), while the mean fasting blood sugar level was 118.20 ± 20.40 mg/dL (75–260 

mg/dL). The mean random blood sugar level was 205.30 ± 50.20 mg/dL, with values ranging from 110 to 420 

mg/dL. Similarly our studies also reported the renal function parameters were largely within normal limits. The 

mean serum urea level was 31.50 ± 10.80 mg/dL, ranging from 12 to 65 mg/dL, while the mean serum 

creatinine level was 0.89 ± 0.18 mg/dL, with values between 0.5 and 1.19 mg/dL 

The electrolyte profile of the participants was generally within normal ranges. The mean serum sodium level 

was 138.10 ± 3.95 mEq/L (range: 130–148 mEq/L), the mean potassium level was 4.22 ± 0.55 mEq/L (3.3–5.5 

mEq/L), and the mean chloride level was 100.25 ± 3.85 mEq/L, with values ranging from 92 to 110 mEq/L. 

Liver function was evaluated using serum bilirubin and albumin levels, as hepatic involvement is frequently 

associated with Type II Diabetes Mellitus. The mean serum bilirubin level was 0.46 ± 0.18 mg/dL (range: 0.1–

1.1 mg/dL), indicating that most participants had normal bilirubin values. The mean serum albumin level was 

3.52 ± 0.42 g/dL, with values ranging from 2.5 to 4.6 g/dL, reflecting generally preserved liver synthetic 

function. 

Our study also found that among the total participants, 43% had NLR values less than 3, 16% had NLR values 

between 3 and 5, and 41% had NLR values greater than 5 as shown in Table 4. 

 

Table 4: NLRcategory(n=100) 

NLRcategory Frequency Percentage 

<3 43 43.0 

3–5 16 16.0 

>5 41 41.0 

Total 100 100 

 

A statistically significant positive correlation was observed between NLR and all glycemic parameters. NLR 

showed a moderate positive correlation with HbA1c (r = 0.44, p < 0.001), followed by fasting blood sugar (r = 

0.36, p < 0.001) and random blood sugar (r = 0.30, p = 0.003) as depicted in table 5 and graph 1. These findings 

indicate that higher NLR values were associated with poorer glycemic control. 

 

Table 5: CorrelationbetweenNLRandglycemicparameters(n=100) 

Parameter Correlation(r) p-value 

HbA1c 0.44 <0.001 

FBS 0.36 <0.001 

RBS 0.30 0.003 
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Graph 1: Simple Scatter Graph of HBA1c by NLR 

 

A significant association was observed between HbA1c and NLR levels. The mean NLR increased progressively 

from 4.5 in patients with HbA1c levels of 5–7% to 4.9 in those with HbA1c levels of 7.1–9%, reaching 6.5 

among patients with HbA1c levels above 9% as depicted in table 6. This upward trend was statistically 

significant, indicating that higher HbA1c levels were associated with increased NLR values. 

 

Table 6: 

HbA1c(%) NLR 

Mean±SD Median 

5%-7% 4.5±3.2 2.8 

7.1%-9% 4.9±3.1 2.9 

9.1%and above 6.5±4.9 5.3 

p-value 0.007 

 

Graph 2: AssociationbetweenHbA1clevelsandmeanNLRvalues  
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In our study multivariate analysis identified several independent predictors of elevated NLR. Alcohol 

consumption (adjusted coefficient = 1.520, p = 0.041), hypothyroidism (adjusted coefficient = 2.105, p = 0.006), 

age (adjusted coefficient = 1.018, p = 0.017), HbA1c (adjusted coefficient = 9.850, p < 0.001), fasting blood sugar 

(adjusted coefficient = 2.820, p < 0.001), and postprandial blood sugar (adjusted coefficient = 1.905, p = 0.028) 

showed statistically significant associations with NLR. In contrast, gender, place of residence, BMI, and 

hemoglobin levels were not significantly associated with NLR (p > 0.05) as shown in table 7. 

 

Table 7: Table12.Multivariateregression(n=100) 

Parameters Adjustedcoefficient p-value 

Female 0.932 0.710 

Male 1 - 

Rural 0.821 0.231 

Urban 1 - 

Alcohol 1.520 0.041* 

Hypothyroidism 2.105 0.006* 

Age 1.018 0.017* 

BMI 1.182 0.255 

Hemoglobin 1.005 0.870 

HbA1c 9.850 <0.001* 

FBS 2.820 <0.001* 

PPBS 1.905 0.028* 

 

DISCUSSION 

The present study was undertaken to evaluate the neutrophil–lymphocyte ratio (NLR) in patients with Type-II 

Diabetes Mellitus and to determine its association with glycemic parameters using a cross-sectional observational 

design conducted in a tertiary care setting involving 100 patients. The study aimed to explore NLR as a potential 

inflammatory marker reflecting metabolic control and disease burden in diabetic individuals. 

In the current study, most participants belonged to the 60–69 years age group (42%), followed by 50–59 years 

(25%) and ≥70 years (25%), while only 8% were below 50 years of age. This distribution clearly reflects the 

higher prevalence of Type-II Diabetes Mellitus in older age groups, which is consistent with the well-established 

epidemiological trend that glucose intolerance and insulin resistance increase with advancing age. This age-related 

rise in diabetes burden is multifactorial, involving reduced β-cell function, increased adiposity, and chronic low-

grade inflammation. 

Comparable observations were reported by Verdoia et al. (2015), who noted that diabetic patients were 

predominantly older and carried a higher burden of cardiovascular risk factors, thereby emphasizing the role of 

age in both disease development and progression.[40]Further supporting this relationship, Duman et al. (2019) 

demonstrated a significant positive correlation between NLR and age (r = 0.26, p = 0.008), suggesting that 

systemic inflammatory activity increases progressively with aging in diabetic individuals.[45] This supports the 

present study’s observation that a larger proportion of elderly patients may exhibit heightened inflammatory 

markers such as NLR. 

Regarding gender distribution, the present study showed near-equal involvement of males (52%) and females 

(48%), with only a slight male predominance. This finding suggests that Type-II Diabetes Mellitus affects both 

sexes almost equally in the studied population. Similar observations were reported by Chen et al. (2024), who 

found no significant interaction between sex and NLR in diabetic patients, indicating that inflammatory markers 

such as NLR are not substantially influenced by gender differences.[44]  Likewise, Huang et al. (2015) 

demonstrated that elevated NLR remained independently associated with diabetic complications irrespective of 

sex, further reinforcing its role as a universal inflammatory marker across genders.[39] 

The present study showed that vital parameters, including pulse rate, blood pressure, respiratory rate, and 

temperature, remained largely within normal physiological limits, indicating that most patients were 

hemodynamically stable at the time of assessment. The mean systolic blood pressure (122.10 ± 18.20 mmHg) and 
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diastolic blood pressure (80.15 ± 8.45 mmHg) suggested that blood pressure was either well-controlled or mildly 

elevated in a subset of patients. 

These findings are indirectly supported by Huang et al. (2015), who identified systolic blood pressure as an 

independent predictor of diabetic nephropathy along with NLR, highlighting the interplay between hemodynamic 

stress and inflammation in diabetic complications.[39]  

Similarly, Wan et al. (2020) reported that higher NLR quartiles were associated with increased prevalence of 

cardiovascular disease, indicating that inflammatory status is closely linked with cardiovascular risk factors such 

as blood pressure in diabetic populations.[46] Although the present study did not directly analyze these 

associations, existing literature strongly suggests a shared pathophysiological link between inflammation and 

cardiovascular parameters in diabetes. 

In the present study, hematological analysis revealed a mean neutrophil percentage of 71.20 ± 11.20%, lymphocyte 

percentage of 21.10 ± 9.80%, and mean NLR of 4.85 ± 2.80, indicating a state of relative neutrophilia and 

lymphocytopenia. This pattern reflects an activated innate immune response along with suppression of adaptive 

immunity, consistent with chronic inflammatory stress seen in Type-II Diabetes Mellitus. 

These findings are consistent with previous literature. Shiny et al. (2014) reported significantly higher NLR levels 

in diabetic patients compared to individuals with impaired and normal glucose tolerance, suggesting a stepwise 

increase in inflammation with worsening glycemic status.[37] Similarly, Duman et al. (2019) observed elevated 

NLR in diabetic individuals (median 2.44) compared to healthy controls (1.5), reinforcing the association between 

diabetes and systemic inflammation.[45] 

Notably, the mean NLR in the present study (4.85 ± 2.80) was higher than that reported in many earlier studies. 

This may indicate a comparatively higher inflammatory burden in the studied population. Supporting this 

interpretation, Hussain et al. (2017) reported that poorly controlled diabetic patients exhibited significantly higher 

NLR values (4.3 ± 2.8) compared to well-controlled individuals (2.0 ± 0.5), which closely aligns with the present 

findings.[42]Additionally, Lou et al. (2015) demonstrated that increased insulin resistance was significantly 

associated with elevated NLR, further emphasizing the close relationship between metabolic dysfunction and 

systemic inflammation.[41] 

The present study demonstrated poor glycemic control among participants, with mean HbA1c of 8.92 ± 1.95%, 

fasting blood sugar (FBS) of 118.20 ± 20.40 mg/dl, and random blood sugar (RBS) of 205.30 ± 50.20 mg/dl. 

These values indicate inadequate glycemic regulation in the study population, reflecting suboptimal long-term 

and short-term glucose control. 

These findings are in agreement with Sefil et al. (2014), who reported that patients with HbA1c levels above 7% 

had significantly increased neutrophil counts and NLR, suggesting a direct association between poor glycemic 

control and systemic inflammation.[36] Similarly, Hussain et al. (2017) observed that NLR increased 

progressively with worsening glycemic status, being highest in patients with HbA1c ≥ 9%.[42] Furthermore, 

Shiny et al. (2014) reported a significant positive correlation between NLR and HbA1c (r = 0.411), as well as 

fasting plasma glucose, indicating that hyperglycemia contributes directly to inflammatory activation.[37] 

Renal function parameters in the present study showed mean serum urea (31.50 ± 10.80 mg/dl) and creatinine 

(0.89 ± 0.18 mg/dl), suggesting that most participants had preserved renal function at the time of assessment. 

However, extensive literature suggests that elevated NLR is strongly associated with diabetic nephropathy and 

early renal damage. 

Huang et al. (2015) demonstrated that NLR was significantly higher in patients with diabetic nephropathy and 

that each unit increase in NLR increased the risk of nephropathy by more than two-fold (OR 2.088).[39] Similarly, 

Khandare et al. (2017) reported significantly elevated NLR in patients with nephropathy compared to those 

without renal involvement.[47] Abdallah et al. (2018) further confirmed that NLR levels increase progressively 

with worsening albuminuria, indicating its potential role as an early marker of renal injury.[48] Although renal 

complications were not specifically categorized in the present study, elevated NLR values may indicate a future 

risk of renal involvement. 

Electrolyte and liver function parameters, including sodium (138.10 ± 3.95 mEq/L), potassium (4.22 ± 0.55 

mEq/L), chloride, bilirubin, and albumin (3.52 ± 0.42 g/dL), were largely within normal limits. While these 

parameters were not directly correlated with NLR, systemic inflammation in diabetes is known to affect multiple 

organ systems. 

Wan et al. (2020) highlighted that elevated NLR reflects broader metabolic and vascular dysfunction, extending 

beyond glycemic abnormalities to multisystem involvement, including hepatic and cardiovascular systems.[46] 

This emphasizes the systemic nature of inflammation in Type-II Diabetes Mellitus. 

In terms of NLR distribution, 43% of patients had NLR <3, 16% had NLR between 3–5, and 41% had NLR >5, 

indicating that a substantial proportion of patients exhibited elevated inflammatory status. This suggests that 

nearly half of the diabetic population demonstrated significant systemic inflammation. 

These findings are consistent with Shiny et al. (2014), who reported a progressive increase in NLR with worsening 

glucose tolerance.[37] Similarly, Mertoglu et al. (2017) observed that both prediabetic and diabetic individuals 

had significantly higher NLR compared to normoglycemic controls, indicating that inflammation begins early in 

the disease process.[49]Yilmaz et al. (2015) further demonstrated that NLR >3.12 could predict diabetes 

development, supporting its role as a potential predictive biomarker.[50] 
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Studies on diabetic complications also reinforce these findings. Khandare et al. (2017) reported higher NLR in 

nephropathy patients,[47] Wang et al. (2020) observed elevated NLR in diabetic retinopathy,[43].These findings 

collectively suggest that NLR is not only a marker of diabetes but also reflects its complication burden. 

The present study demonstrated a statistically significant positive correlation between NLR and glycemic 

parameters, including HbA1c (r = 0.44, p < 0.001), fasting blood sugar (r = 0.36, p < 0.001), and random blood 

sugar (r = 0.30, p = 0.003). These findings indicate that worsening glycemic control is directly associated with 

increased systemic inflammation. 

These results are consistent with Shiny et al. (2014), who reported significant correlations between NLR and 

HbA1c, fasting glucose, and insulin resistance[37] Duman et al. (2019) also demonstrated a strong correlation 

between NLR and HbA1c (r = 0.49), reinforcing the relationship between inflammation and glycemic status.[45] 

Hussain et al. (2017) further observed increasing NLR across worsening glycemic categories, confirming a dose–

response relationship.[42] 

Lou et al. (2015) also reported a positive association between NLR and insulin resistance,[41] while Chen et al. 

(2024) identified NLR as an independent risk factor for Type-II Diabetes Mellitus.[24] These findings suggest 

that inflammatory processes play a central role in both the development and progression of diabetes. 

Studies on complications further support this association. Huang et al. (2015) identified HbA1c and NLR as 

predictors of nephropathy,[39] while Wan et al. (2020) reported increased cardiovascular and renal complications 

in patients with elevated NLR.[46] This highlights the broader clinical significance of NLR beyond glycemic 

assessment. 

Multivariate regression analysis in the present study identified HbA1c, fasting blood sugar, postprandial blood 

sugar, age, alcohol consumption, and hypothyroidism as significant predictors of NLR. These findings indicate 

that NLR is influenced by multiple metabolic, hormonal, and lifestyle factors, highlighting its multifactorial nature. 

The strong association between HbA1c and NLR is supported by Hussain et al. (2017), who identified NLR as an 

independent marker of poor glycemic control.[42] Duman et al. (2019) also confirmed its strong correlation with 

HbA1c and fasting glucose.[45] Lou et al. (2015) further demonstrated its association with insulin resistance, [41] 

while Chen et al. (2024) confirmed its independent predictive role for Type-II Diabetes Mellitus.[24] 

Age-related association observed in this study is consistent with Duman et al. (2019), [45] Verdoia et al. (2015),[40] 

and Wan et al. (2020),[47] all of whom reported increasing NLR with age and cardiovascular risk burden. Huang 

et al. (2015) also identified NLR as an independent predictor of diabetic nephropathy, reinforcing its prognostic 

relevance.[39] 

Overall, the present study demonstrates that NLR is significantly elevated in Type-II Diabetes Mellitus and shows 

strong positive correlations with glycemic indices. These findings align with existing literature and support the 

role of NLR as a simple, cost-effective, and clinically useful inflammatory biomarker. 

Incorporation of NLR into routine diabetic evaluation may enhance early risk stratification, improve monitoring 

of disease progression, and aid in identifying patients at risk of complications. 

 

CONCLUSION 

The present study demonstrated that neutrophil-to-lymphocyte ratio (NLR) is significantly elevated in patients 

with Type 2 Diabetes Mellitus and shows a strong positive correlation with glycemic indices, including HbA1c, 

fasting blood sugar, and random blood sugar, indicating that NLR reflects the underlying inflammatory burden 

associated with poor glycemic control. A considerable proportion of patients exhibited raised NLR values, 

supporting the presence of chronic systemic inflammation in diabetes. NLR was also influenced by metabolic 

factors and showed independent association with glycemic parameters, reinforcing the role of inflammation in the 

pathophysiology and progression of Type 2 Diabetes Mellitus. Given its simplicity, low cost, and wide availability, 

NLR may serve as a useful adjunct marker in routine diabetic evaluation to identify patients at higher risk of poor 

glycemic control and complications, although larger studies are needed to establish standardized cut-off values 

and prognostic utility. 

 

SUMMARY 

This hospital-based observational cross-sectional study was conducted in the Department of General Medicine at 

a tertiary care center from 2025 to 2026. A total of 100 patients diagnosed with Type 2 Diabetes Mellitus according 

to American Diabetes Association criteria were enrolled from outpatient and inpatient departments after obtaining 

informed consent. 

Detailed demographic and clinical data were recorded using a structured proforma. Blood samples were analyzed 

for complete blood count, and neutrophil-to-lymphocyte ratio (NLR) was calculated from differential leukocyte 

counts. Glycemic parameters, including HbA1c (measured by high-performance liquid chromatography), fasting 

blood sugar, and random blood sugar (measured using automated analyzers), were assessed. Additional 

biochemical parameters including renal function tests, liver function tests, and electrolytes were also evaluated. 
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