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I. INTRODUCTION – 
Anaemia is a prevalent global health 

concern, particularly among females, due to factors 

such as menstrual blood loss, nutritional 

deficiencies, chronic diseases, and inflammatory 

conditions. Haemoglobin (Hb) levels are a primary 

indicator of anaemia, with lower concentrations 

leading to fatigue, weakness, and impaired 

physiological functions. Understanding the 

underlying inflammatory processes contributing to 

anaemia is crucial for early diagnosis and better 

management. 

One emerging biomarker for systemic 

inflammation is the Neutrophil-to-Lymphocyte 

Ratio (NLR), which is derived from routine 

complete blood count (CBC) tests. NLR is 

increasingly recognized as a simple yet effective 

indicator of immune response, reflecting both 

neutrophil-driven inflammation and lymphocyte-

mediated immune regulation. Elevated NLR values 

have been linked to various pathological 

conditions, including infections, chronic diseases, 

and malignancies, suggesting its potential role in 

inflammatory-driven anaemia. 

Chronic inflammation can disrupt 

erythropoiesis, impair iron metabolism, and shorten 

red blood cell lifespan, all of which contribute to 

anaemia. Given the intricate relationship between 

inflammation and haemoglobin levels, 

investigating NLR as a correlative marker for 

anaemia in female patients can provide valuable 

insights. By analysing the association between 

NLR and haemoglobin levels, this study aims to 

determine whether elevated NLR values correlate 

with lower Hb levels, potentially reinforcing the 

role of inflammation in anaemia pathogenesis. 

This research is particularly relevant in 

resource-limited settings where sophisticated 

inflammatory biomarkers may not be readily 

available. If NLR proves to be a reliable marker for 

anaemia-related inflammation, it could serve as a 

cost-effective, easily accessible tool for risk 

stratification and targeted intervention in anaemic 

female patients. 
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Objectives –  

 Primary Objective: To compare Neutrophil-to-

Lymphocyte Ratio (NLR) with haemoglobin 

levels in anaemic females. 

 Secondary Objective: To evaluate the 

effectiveness of NLR as a biomarker for 

detecting infection and inflammation in 

anaemic females. 

To explore the relationship between anaemia 

severity and NLR values. 

 

Methodology – 

This retrospective observational study was 

conducted in the Department of Pathology at Al 

Falah School of Medical Sciences and Research 

Centre, involving a study population of 95 

participants. 

 

Inclusion Criteria- 

 Female participants aged 10-19 years 

 Diagnosed with anaemia (Hb <12 g/dL) based 

on WHO criteria 

 Willing to provide informed consent 
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Exclusion Criteria- 

 Participants with haematological disorders 

other than anaemia 

 Recent history of acute infection or chronic 

inflammatory diseases 

 

Data Collection Procedure- 

Laboratory Analysis: 

 Haemoglobin levels to classify anaemia 

severity (mild, moderate, severe) 

 Complete Blood Count (CBC) for neutrophil 

and lymphocyte counts to calculate NLR 

Clinical and Demographic Data: 

Age, Medical History, and Clinical Signs of 

Infection/Inflammation 

 

II. RESULTS – 
A total of 95 female anaemic patients were 

analysed to assess the distribution and 

potentialcorrelation between Neutrophil-to-

Lymphocyte Ratio (NLR) and Haemoglobin (Hb) 

levels. Patients were categorized based on 

predefined thresholds: 

 

 NLR Levels: 
o Normal: 1–3 

o Borderline: 3–5 

o Elevated: >5 

 Hb Levels: 
o Normal: 11.5–15.5 g/dL 

 

Using these parameters, patients were further 

stratified into the following subgroups: 

 Healthy Normal (Normal NLR, Normal 

Hb): 26 (27.36%) 

 Healthy Low (Normal NLR, Low Hb): 26 

(27.36%) 

 Borderline Low (Borderline NLR, Low Hb): 
11 (11.57%) 

 Elevated Normal (Elevated NLR, Normal 

Hb): 5 (5.26%) 

 Elevated Low (Elevated NLR, Low Hb): 8 

(8.42%) 

 Low Low (Low NLR, Low Hb): 8 (8.42%) 

 Borderline Normal (Borderline NLR, 

Normal Hb): 7 (7.36%) 

 Low Normal (Low NLR, Normal Hb): 4 

(4.21%) 

 

Correlation Between NLR and Hb Levels 

Analysis of the subgroup distribution 

suggests a possible inverse relationship between 

NLR and Hb levels. A higher proportion of patients 

with elevated NLR exhibited lower Hb levels 

(Elevated Low: 8.42%) compared to those with 

normal or borderline NLR. Conversely, individuals 

with normal NLR levels were more frequently 

observed in both the normal and low Hb categories 

(Healthy Normal: 27.36%, Healthy Low: 27.36%). 

The findings indicate that patients with 

lower haemoglobin levels were more likely to 

exhibit borderline or elevated NLR, suggesting an 

association between anaemia severity and 

inflammatory response. This may reflect the role of 

systemic inflammation in anaemia 

pathophysiology, where elevated NLR could serve 

as a potential inflammatory marker in anaemic 

patients. However, further statistical analysis is 

required to establish a definitive correlation and 

determine the clinical significance of NLR in 

anaemia assessment. 

 

The below graph also shows the correlation 

between NLR (x-axis) and Hb levels (y-axis): 
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