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INTRODUCTION 
Breast cancer remains the most frequently diagnosed malignancy and a leading cause of cancer-related mortality among 

women. The disease's heterogeneity necessitates precise classification, and IHC profiling using markers such as ER, PR, 

and HER2/neu plays a pivotal role in distinguishing biologically distinct subtypes. These subtypes Luminal A, Luminal 

B, HER2-enriched, and triple-negative breast cancer (TNBC) differ markedly in prognosis and therapeutic response [1]. 

In recent years, systemic inflammatory markers have been studied as potential prognostic tools in oncology. One such 

marker, the neutrophil-to-lymphocyte ratio (NLR), is easily derived from routine complete blood counts and reflects the 

balance between innate (neutrophilic) and adaptive (lymphocytic) immune responses. Elevated NLR has been associated 

with poor outcomes in various cancers, including breast carcinoma [2]. This study explores the association between NLR 

and IHC subtypes of breast cancer to determine if NLR can serve as a prognostic biomarker in the diagnostic workup 

(Figure 1). Breast cancer is a biologically diverse disease with varying clinical behaviors. IHC markers like ER, PR, and 

HER2 classify it into subtypes: Luminal A/B, HER2-enriched, and TNBC [3]. These subtypes guide prognosis and 

therapy. NLR is a systemic inflammatory marker derived from complete blood counts. Elevated NLR is linked to poor 

outcomes in several cancers. This study aims to investigate NLR’s relationship with IHC subtypes in breast cancer [4]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Workflow showing NLR calculation from blood samples and its comparison across breast cancer IHC subtypes 

(ER+, PR+, HER2+). 
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Abstract:      Background: Breast cancer is the most common malignancy among women 
worldwide. Molecular subtyping using immunohistochemical (IHC) markers estrogen receptor (ER), 
progesterone receptor (PR), and HER2/neu is essential for prognosis and therapeutic planning. The 
neutrophil-to-lymphocyte ratio (NLR), a systemic inflammatory marker, is emerging as a potential 
prognostic indicator. Aim: To evaluate the association between NLR and IHC subtypes of invasive 
breast carcinoma and explore its prognostic relevance. Methods: A retrospective analysis was 
conducted on 50 newly diagnosed, untreated invasive breast carcinoma patients at Saveetha Medical 
College between February 2024 and March 2025. NLR was calculated from complete blood counts. 
IHC subtypes were determined based on ER, PR, and HER2/neu expression. Patients with infections, 
autoimmune diseases, or on immunosuppressive therapy were excluded. Results: Mean NLR differed 
significantly among IHC subtypes (p = 0.02). The highest NLR values were observed in HER2-enriched 
and triple-negative breast cancer (TNBC) subtypes, whereas Luminal A demonstrated the lowest 
values. Conclusion: Elevated NLR is associated with more aggressive IHC subtypes and may serve as a 
cost-effective prognostic tool, particularly in resource-limited settings. 
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MATERIAL AND METHOD 
Design: Retrospective observational study 

Site: Saveetha Medical College, Chennai 

Period: Feb 2024 – Mar 2025 

Sample: 50 invasive breast carcinoma cases 

 

Inclusion Criteria: 

 New, untreated invasive carcinoma 

 CBC and IHC reports available 

Exclusion Criteria: 

 Active infection 

 Autoimmune/chronic inflammatory diseases 

 Corticosteroid or immunosuppressive use 

 

Procedure: 

 NLR was calculated by dividing the absolute neutrophil count by the absolute lymphocyte count from pre-treatment 

CBC results [5]. 

 IHC profiling was done using formalin-fixed paraffin-embedded (FFPE) tissue sections stained for ER, PR, and 

HER2/neu using standard protocols [6]. 

 based on receptor status, tumors were classified into subtypes: Luminal A, Luminal B, HER2-enriched, and TNBC [7]. 

 Statistical analysis was conducted to evaluate the significance of differences in NLR between subtypes (p < 0.05 

considered statistically significant). 

 NLR = absolute neutrophils / absolute lymphocytes 

 IHC markers ER, PR, HER2 used to subtype tumors 

 

RESULTS AND OBSERVATIONS: 
 Among the 50 patients, NLR showed considerable variation between different IHC subtypes. 

 The highest NLR values were observed in HER2-enriched and TNBC subtypes. 

 Luminal A tumors had the lowest mean NLR values. 

 The mean NLR was statistically significantly different among subtypes (p = 0.02), suggesting an association 

between NLR and tumor aggressiveness. 

A statistically significant variation in mean NLR values was found among subtypes (p = 0.02). 

 

 

Table 1: NLR by IHC Subtype 

Subtype No. of Patients Mean NLR Prognostic Category 

Luminal A 15 2.1 Favorable 

Luminal B 12 2.7 Intermediate 

HER2-enriched 10 3.8 Aggressive 

Triple Negative (TNBC) 13 4.1 Aggressive 

Pie Chart (Verbal Representation): 

 Luminal A – 30% 

 Luminal B – 24% 

 HER2-enriched – 20% 

 TNBC – 26% 

HER2 and TNBC subtypes had the highest NLR, indicating aggressive tumor biology. 

 
DISCUSSION 

The findings of this study are consistent with previous 

literature that associates elevated NLR with worse 

prognosis in breast cancer. Inflammatory responses play 

a crucial role in cancer progression, and a high 

neutrophil count may support tumor growth by  

 

promoting angiogenesis, suppressing cytotoxic immune 

responses, and facilitating metastasis [8]. On the other 

hand, a lower lymphocyte count may reflect 

compromised cell-mediated immunity. In this context, 

NLR serves as a surrogate biomarker for systemic 

inflammation and immune dysregulation. The study 

revealed that HER2-enriched and TNBC subtypes 

known for their aggressive naturecorrelated with higher 

NLR values [9 -12]. This supports the hypothesis that 

inflammation may contribute to the pathogenesis and 
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progression of aggressive breast cancers [13]. Given 

that NLR can be measured from routine blood tests, it 

offers a low-cost and easily accessible prognostic tool, 

especially beneficial in resource-limited settings where 

molecular testing may not be feasible for all patients. 

NLR reflects the balance of neutrophil-driven 

inflammation and lymphocyte-mediated immune 

response [14]. This study found high NLR values in 

HER2 and TNBC groups, aligning with their known 

poor prognosis. Given its accessibility and cost-

effectiveness, NLR can be a valuable adjunct in 

prognostic assessment, particularly where molecular 

testing is limited. Further multicenter studies are needed 

for validation [15]. 

 

CONCLUSION 

This study demonstrates a statistically significant 

association between elevated neutrophil-to-lymphocyte 

ratio and aggressive immunohistochemical subtypes of 

breast cancer. NLR may serve as a simple, non-

invasive, and cost-effective marker for risk stratification 

and prognostication in clinical settings. Further studies 

with larger cohorts and long-term follow-up are 

warranted to validate these findings and integrate NLR 

into breast cancer management protocols. 
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