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ABSTRACT 

 

Background: Infections continue to be a major cause of morbidity and mortality globally, particularly in low- 

and middle-income countries. Early identification of disease severity and differentiation of infection types are 

crucial for effective management. The neutrophil-to-lymphocyte ratio (NLR), derived from routine blood 

investigations, has emerged as a potential marker of systemic inflammation. 

 

Objectives: To evaluate the neutrophil-to-lymphocyte ratio as an inflammatory marker in patients with 

infections and to assess its association with disease severity and type of infection. 

 

Methods: A hospital-based cross-sectional analytical study was conducted in a tertiary care hospital in Uttar 

Pradesh from January 2022 to December 2022. A total of 270 patients diagnosed with infections were included 

using consecutive sampling. Demographic and clinical data were collected using a semi-structured proforma. 

NLR was calculated from complete blood count parameters. Statistical analysis was performed using SPSS 

version 25.0, and associations were assessed using appropriate inferential tests, with p<0.05 considered 

statistically significant. 

 

Results: Among the 270 participants, the majority were aged 31–50 years, with a male predominance. 

Bacterial infections were the most common. The mean NLR was 4.9  ±2.3, with most patients exhibiting 

moderate NLR values. A significant association was observed between NLR and disease severity, with higher 

values in severe infections (p<0.001). Additionally, NLR was significantly associated with the type of infection 

(p=0.002), with higher values seen in bacterial infections compared to viral infections. 

 

Conclusion: NLR is a simple, accessible, and effective marker of inflammation that correlates with disease 

severity and type of infection. It can be utilized as an adjunct tool for early diagnosis, risk stratification, and 

guiding clinical management, particularly in resource-constrained settings. 

 

Keywords: Neutrophil-to-lymphocyte ratio; Infections; Inflammation; Biomarkers; Disease severity; 

Bacterial infections; Hematological parameters 
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INTRODUCTION 

 

Infections remain a major cause of morbidity and mortality worldwide, contributing significantly to 

the global disease burden across all age groups. According to the World Health Organization, 

infectious diseases account for a substantial proportion of hospital admissions, particularly in low- 

and middle-income countries, where healthcare resources are often limited [1]. Early diagnosis and 

timely assessment of disease severity are crucial for improving patient outcomes, guiding treatment 

decisions, and reducing complications. However, conventional diagnostic markers such as total 

leukocyte count, erythrocyte sedimentation rate (ESR), and C-reactive protein (CRP) often lack 

specificity or may not accurately reflect the dynamic inflammatory response during infections [2]. 

 

In recent years, there has been growing interest in hematological indices derived from routine blood 

investigations as cost-effective and readily available inflammatory markers. Among these, the 

neutrophil-to-lymphocyte ratio (NLR) has emerged as a promising parameter reflecting the balance 

between innate (neutrophil-mediated) and adaptive (lymphocyte-mediated) immune responses [3]. 

Neutrophilia is commonly observed during acute infections as part of the body's immediate response, 

whereas lymphopenia may occur due to stress-induced cortisol release and immune dysregulation [4]. 

The integration of these two parameters into a single ratio enhances its sensitivity as an indicator of 

systemic inflammation. 

 

Several studies have demonstrated the utility of NLR in a wide spectrum of infectious conditions, 

including bacterial sepsis, respiratory infections, and viral illnesses. Elevated NLR values have been 

associated with increased disease severity, poor prognosis, and higher mortality rates in hospitalized 

patients [5,6]. Furthermore, NLR has shown potential in differentiating bacterial from viral infections, 

thereby aiding in rational antibiotic use and antimicrobial stewardship [7]. Its simplicity, low cost, 

and rapid availability make it particularly valuable in resource-constrained settings. 

 

In the Indian context, where infectious diseases continue to pose a significant public health challenge, 

the identification of reliable and accessible biomarkers is of paramount importance. Tertiary care 

hospitals in states such as Uttar Pradesh cater to a large and diverse patient population, often 

presenting with advanced stages of illness. Despite the high burden of infections, there is limited 

region-specific evidence evaluating the role of NLR as an inflammatory marker in routine clinical 

practice. Most existing studies are either conducted in specialized settings or focus on specific disease 

conditions, limiting their generalizability [8]. 

 

Moreover, there remains a lack of standardized cut-off values for NLR in different infectious 

conditions, and its correlation with disease severity and clinical outcomes is not uniformly 

established. This highlights a critical research gap in understanding the applicability and diagnostic 

performance of NLR in heterogeneous patient populations encountered in real-world clinical settings 

[9]. Addressing this gap could contribute to improved risk stratification, early intervention, and 

optimized patient management. 

 

Given these considerations, the present study aims to evaluate the neutrophil-to-lymphocyte ratio as 

an inflammatory marker in patients with infections attending a tertiary care hospital in Uttar Pradesh. 

The specific objectives are to assess the distribution of NLR among infected patients, examine its 

association with disease severity, and determine its potential utility as a prognostic indicator in 

clinical practice. 
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METHODOLOGY 
 

Study Design: This study was conducted as a hospital-based cross-sectional analytical study to 

evaluate the neutrophil-to-lymphocyte ratio (NLR) as an inflammatory marker among patients with 

infections. 

 

Study Setting: The study was carried out in a tertiary care teaching hospital in Uttar Pradesh, India, 

catering to both urban and rural populations and managing a wide spectrum of infectious diseases. 

 

Study Duration: The study was conducted over a period of one year from January 2022 to December 

2022. 

 

Study Population: The study population comprised patients diagnosed with infections and admitted 

to or attending outpatient and inpatient departments of the hospital during the study period. 

 

Inclusion Criteria 
• Patients aged ≥18 years 

• Patients clinically and/or laboratory diagnosed with infectious diseases (bacterial, viral, or 

other infections) 

• Patients who underwent complete blood count (CBC) at the time of presentation 

• Patients who provided informed consent 

 

Exclusion Criteria 
• Patients with known hematological disorders (e.g., leukemia, lymphoma) 

• Patients receiving immunosuppressive therapy (e.g., corticosteroids, chemotherapy) 

• Patients with chronic inflammatory or autoimmune diseases 

• Patients with malignancy 

• Pregnant women 

• Patients with incomplete laboratory or clinical data 

 

Sample Size: A total sample size of 270 patients was included in the study. The sample size was 

determined based on feasibility, patient load in the study setting, and previous studies evaluating NLR 

in infections, ensuring adequate power to detect clinically meaningful associations. 

 

Sampling Technique: A consecutive sampling technique was employed, wherein all eligible patients 

meeting the inclusion criteria during the study period were included until the required sample size of 

270 was achieved. 

 

Data Collection Tools & Procedure 
Data were collected using a pre-designed, semi-structured case record form. After obtaining informed 

consent, demographic details (age, sex), clinical features, diagnosis, and relevant history were 

recorded. Laboratory parameters were obtained from hospital records, including complete blood 

count measured using an automated hematology analyzer. Absolute neutrophil count and absolute 

lymphocyte count were noted, and NLR was calculated by dividing the neutrophil count by the 

lymphocyte count. Disease severity was categorized based on clinical criteria (e.g., mild, moderate, 

severe) as per standard treatment guidelines relevant to the specific infection. All data were collected 

by trained investigators to ensure uniformity and accuracy. 

Study Variables: The independent variables included demographic factors (age, sex), type of 

infection, and clinical severity of disease. The primary dependent variable was the neutrophil-to-

lymphocyte ratio (NLR). Secondary outcome variables included disease severity categories and 

clinical outcomes such as recovery or complications. NLR was also analyzed as a continuous variable 

and categorized into groups based on clinically relevant cut-offs derived from existing literature. 
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Statistical Analysis: Data were entered into Microsoft Excel and analyzed using Statistical Package 

for the Social Sciences (SPSS) version 25.0. Descriptive statistics were used to summarize 

demographic and clinical characteristics (mean, standard deviation for continuous variables; 

frequency and percentage for categorical variables). Inferential statistics were applied to assess 

associations between NLR and disease severity. Independent t-test or Mann–Whitney U test was used 

for comparison of means between two groups, and ANOVA or Kruskal–Wallis test for more than two 

groups, as appropriate. Chi-square test was used for categorical variables. A p-value of <0.05 was 

considered statistically significant. 

 

Ethical Considerations: Written informed consent was obtained from all participants prior to 

inclusion in the study. Confidentiality and anonymity of patient data were strictly maintained. The 

study adhered to the ethical principles outlined in the Declaration of Helsinki for biomedical research 

involving human participants. 

 

RESULTS 

 

A total of 270 patients with infections were included in the study. The majority of participants 

belonged to the 31–50 years age group (40.0%), with a male predominance (57.8%) as shown in 

Table 1. 

 

Table 1: Demographic Characteristics of Study Participants (n = 270) 

Variable Category Frequency (n) Percentage (%) 

Age (years) 

18–30 72 26.7 

31–50 108 40.0 

>50 90 33.3 

Sex 
Male 156 57.8 

Female 114 42.2 

 

 

Bacterial infections were the most common (51.1%), followed by viral infections (35.6%) and other 

infections (13.3%) (Table 2). 

 

Table 2: Distribution of Types of Infections Among Study Participants 

Type of Infection Frequency (n) Percentage (%) 

Bacterial infections 138 51.1 

Viral infections 96 35.6 

Other infections 36 13.3 

Total 270 100 

 

 

The mean neutrophil-to-lymphocyte ratio (NLR) was 4.9  ±2.3. Nearly half of the participants 

(44.4%) had moderate NLR values (3–6), while 26.7% had high NLR (>6) (Table 3). 

 

Table 3: Neutrophil-to-Lymphocyte Ratio (NLR) Distribution 

NLR Category Frequency (n) Percentage (%) 

<3 (Low) 78 28.9 

3–6 (Moderate) 120 44.4 
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>6 (High) 72 26.7 

Mean ± SD 4.9 ± 2.3 

 

 

A statistically significant association was observed between NLR and disease severity (p<0.001). 

Patients with severe infections had markedly higher mean NLR compared to those with mild and 

moderate disease (Table 4). 

 

Table 4: Association Between NLR and Disease Severity 

Disease Severity Mean NLR ± SD p-value 

Mild 3.2 ± 1.4 

<0.001* Moderate 4.8 ± 1.9 

Severe 7.1 ± 2.5 

 

*Statistically significant 

 

Additionally, NLR categories showed a significant association with the type of infection (p=0.002). 

High NLR values were more frequently observed in bacterial infections, whereas lower NLR values 

were more common in viral infections (Table 5). 

 

Table 5: Association of NLR Categories with Type of Infection 

Type of Infection Low NLR (<3) Moderate NLR (3–6) High NLR (>6) p-value 

Bacterial 24 66 48 

0.002* Viral 42 42 12 

Other 12 12 12 

 

*Statistically significant 

 

DISCUSSION 

 

The present study evaluated the neutrophil-to-lymphocyte ratio (NLR) as an inflammatory marker 

among patients with infections in a tertiary care hospital setting. The findings demonstrated that NLR 

was significantly associated with disease severity and type of infection, with higher values observed 

in severe and bacterial infections. These results support the growing evidence that NLR is a simple, 

cost-effective, and reliable marker of systemic inflammation. 

 

In this study, the mean NLR was 4.9  ±2.3, with the majority of patients falling in the moderate NLR 

category. This is consistent with earlier studies, which have reported elevated NLR values in patients 

with infections compared to healthy individuals [3,5]. Zahorec [3] first highlighted the role of NLR 

as a marker of systemic inflammation in critically ill patients, emphasizing its utility in routine clinical 

practice. Similarly, Gao et al. [5] demonstrated that higher NLR values were associated with increased 

severity and poorer outcomes in patients with sepsis. 

 

A key finding of the present study was the significant association between NLR and disease severity, 

with mean NLR increasing progressively from mild to severe infections (p<0.001). This trend aligns 

with findings from Coburn et al. [4], who reported that neutrophilia combined with lymphopenia is 

indicative of an exaggerated inflammatory response and correlates with adverse clinical outcomes. 

The physiological basis of this observation lies in the activation of the innate immune system during 

http://www.neuroquantology.com/


Neuroquantology |Mar 2023 | Volume 21 | Issue 3 | Page 414-420| Doi: 10.48047/NQ.2023.21.3.NQ33046 
Dr Nilkanthe Ramrao Ganpatrao,, NEUTROPHIL-TO-LYMPHOCYTE RATIO AS AN INFLAMMATORY MARKER IN PATIENTS 

WITH INFECTIONS: A CROSS-SECTIONAL STUDY FROM A TERTIARY CARE HOSPITAL IN UTTAR PRADESH 

 

EISSN 1303-5150                                                                                                                                                              www.neuroquantology.com 

          419 

severe infections, leading to an increase in circulating neutrophils, along with suppression of 

lymphocyte-mediated adaptive immunity due to stress and inflammatory mediators. 

 

Furthermore, the study found a statistically significant association between NLR and type of infection 

(p=0.002), with higher NLR values predominantly observed in bacterial infections. This observation 

is in agreement with the study by Das VN et al. [7], which demonstrated that NLR can be a useful 

parameter in differentiating bacterial from viral infections. Bacterial infections typically elicit a 

stronger neutrophilic response, whereas viral infections are often associated with relative 

lymphocytosis, resulting in lower NLR values. This distinction has important clinical implications, 

particularly in guiding empirical antibiotic therapy and reducing unnecessary antibiotic use. 

 

The findings of the present study are also supported by de Jager CP et al. [6], who reported that 

elevated NLR is associated with bacteremia and can serve as a prognostic marker. Additionally, 

Forget et al. [8] highlighted the variability in normal NLR values and emphasized the importance of 

context-specific interpretation. The current study contributes to this body of knowledge by providing 

region-specific data from a tertiary care setting in Uttar Pradesh, thereby enhancing the external 

validity of NLR as a clinical tool in similar healthcare environments. 

 

From a clinical and public health perspective, the use of NLR offers several advantages. It is derived 

from a routine complete blood count, making it readily available without additional cost or specialized 

equipment. In resource-limited settings, where advanced biomarkers may not be accessible, NLR can 

serve as a practical alternative for early risk stratification and monitoring of patients with infections. 

Its role in differentiating types of infections can also support antimicrobial stewardship programs, 

which are critical in combating antimicrobial resistance.[10] 

 

The strengths of this study include an adequate sample size, inclusion of a heterogeneous patient 

population, and the use of standardized laboratory parameters. The study design allowed for the 

evaluation of NLR across different types and severities of infections, enhancing its applicability in 

real-world clinical settings. 

 

However, certain limitations must be acknowledged. Being a cross-sectional study, causal 

relationships could not be established. The study was conducted in a single tertiary care center, which 

may limit generalizability to other settings. Additionally, specific cut-off values for NLR were not 

validated against clinical outcomes such as mortality or length of hospital stay. Potential confounding 

factors, such as underlying comorbidities and variations in infection types, may also have influenced 

the results. 

 

Future research should focus on longitudinal studies to assess the prognostic value of NLR over time 

and to establish standardized cut-off values for different infectious conditions. Multicentric studies 

with larger sample sizes would further strengthen the evidence base and facilitate broader application 

of NLR in clinical practice. 
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CONCLUSION 

 

The present study highlights the neutrophil-to-lymphocyte ratio (NLR) as a valuable, simple, and 

cost-effective inflammatory marker in patients with infections. A significant association was 

observed between elevated NLR and increased disease severity, with higher values predominantly 

seen in severe and bacterial infections. These findings suggest that NLR can serve as a useful adjunct 

in early risk stratification and clinical decision-making. Its ability to differentiate between types of 

infections further enhances its potential role in guiding appropriate antimicrobial therapy and 

supporting antimicrobial stewardship efforts. Given its availability from routine hematological 

investigations, NLR is particularly beneficial in resource-limited settings. However, further 

multicentric and longitudinal studies are recommended to establish standardized cut-off values and 

validate its prognostic utility across diverse clinical conditions. 
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