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Abstract 
Introduction: Neutrophil and lymphocytes are the main inflammatory cells of our body which act as line 
of defense against various infections. Breast cancer being one of the most common type of cancer in Indian 
women, is more prevalent in elderly. Its progression and prognosis are influenced by the inflammatory 
response of the patient in the surrounding tumor microenvironment. Neutrophil-to-lymphocyte ratio (NLR) 
provides a surrogate marker for prognosis of carcinoma breast. 
Aims and objectives: To compare various stages of carcinoma breast with different ranges of NLR and 
draw a correlation. 
Methodology: A descriptive study was done at JSS Hospital over a period of two years for 100 patients 
presenting with clinically palpable breast nodules which were malignant and results were drawn. All 
demographic data was summarized as proportion, median, standard deviation and the inferential statistics 
were obtained using Chi-square and Cramer’s V tests. 
Results: If NLR is less than median (2.03) majority of the cases of carcinoma breast were found to be 
Stage I i.e.14.8 percent being less than NLR- 1.5 and 22.2 percent between NLR -1.51 to 2.0 respectively) 
or Stage I i.e. 55.5 being less than NLR-1.5 and 44.4 percent between NLR 1.51 to 2.0 respectively), 
however if NLR was more than median the propensity of Stage III carcinoma breast increases 
progressively. 
Conclusion: Increase in neutrophils points towards advanced malignancy as corroborated by higher NLR, 
thereby making neutrophils and lymphocytes as significant indicators of malignancy in a clinically palpable 
breast nodule. 
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Introduction  

Neutrophils are a type of white blood cell that lead the immune system’s response. There are 

four other types of WBC’s of which neutrophils are the most abundant, making up 55 to 70 

percent. It is one of the first cell types to travel to the site of an infection and help fight infection 

by ingesting microorganisms and releasing enzymes that kill the microorganisms. Lymphocytes 

are the immune cells that are made in the bone marrow and are found in the blood and in lymph 

tissue. The two main types of lymphocytes are B lymphocytes and T lymphocytes of which B 

lymphocytes are associated with antibodies formation, and T lymphocytes help kill tumor cells 

thereby controlling immune responses.  

Breast cancer being one of the most common type of cancer in Indian women, is more prevalent 

in elderly. As in other tumours, its development is associated with systemic inflammation which 

can get modified with tumor growth, invasion, angiogenesis and metastasis. “İnflammatory 

markers such as c reactive protein (CRP) and interleukin 6 (IL 6) are increased in breast cancer 

patients” [1]. Its progression and prognosis are influenced by the inflammatory response of the 

patient in the surrounding tumor microenvironment [2]. As participants of systemic inflammatory 

response, neutrophils and lymphocytes are recognized to have a significant role in 

carcinogenesis and hence tumor progression [3]. 

Neutrophil to Lymphocyte Ratio (NLR) being parameter of systemic inflammation, is associated 

with prognosis in various types of cancers including gastrointestinal tract cancers, hepatocellular 

carcinoma, non-small cell carcinoma and cervical carcinoma [4-8]. 

Various studies have found that patients with breast cancer exhibit abnormal leukocyte fractions, 

such as elevated neutrophil count and diminished lymphocyte count, and that the neutrophil-to-

lymphocyte ratio (NLR) provides a surrogate marker for prognosis and response to treatment of 

patients after radical surgery. 
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Tumor-node-metastasis (TNM) system is a commonly used 

staging system in clinics rather than prognosis evaluation tool. 

Accumulating studies show that elevated NLR was associated 

with high mortality of breast cancer [9, 10]. 

 

Objectives 

Primary objective 

1. To compare neutrophil to lymphocyte [NLR] ratio in 

various stages of carcinoma breast 

 

Secondary objective 

1. To compare tumour size (T stage) in carcinoma breast to 

NLR  

2. To compare nodal metastasis (N stage) in carcinoma breast 

to NLR 

 

Methodology 

a. Study design: Descriptive Study 

b. Study place: JSS Hospital Department of Surgery 

c. Study duration: January 2017 to December 2019 

d. Sample size: Sample Size is considered as 100 

e. Sampling technique and study population: Convenient 

sample. All consecutive cases coming to surgical 

department. 

f. Inclusion criteria: All proven cases of Carcinoma Breast 

who have under gone modified radical mastectomy 

g. Exclusion criteria  

1. Benign breast nodules 

2. Patients with bleeding diathesis 

3. Patients unwilling for modified radical mastectomy 

4. Patients not willing to be part of study 

 

Study assessments of end points: Classify carcinoma breast in 

various stages after histopathology following modified radical 

mastectomy and compare NLR in various stages. 

 

Statistical methods applied 

Data analysis 

All demographic data is summarized as proportion, mean, 

standard deviation and tabulated. All the measurements are done 

using SPSS version 21 and EPI-Info version 7 

 

Descriptive statistics 

The Descriptive procedure displays univariate summary 

statistics for several variables in a single table and calculates 

standardized values (z scores). Variables can be ordered by the 

size of their means (in ascending or descending order), 

alphabetically, or by the order in which the researcher specifies.  

 

Descriptive statistics included  

Median, 

Standard deviation,  

Frequency and 

Percent  

 

Inferential statistics 

Chi-square test 

The Chi-Square Test procedure tabulates a variable into 

categories and computes a chi-square statistic. This goodness-of-

fit test compares the observed and expected frequencies in each 

category to test either that all categories contain the same 

proportion of values or that each category contains a user-

specified proportion of values. 

 

Crosstabs (Cramer’s V) 

The Crosstabs procedure forms two-way and multiway tables 

and provides a variety of tests and measures of association for 

two-way tables. The structure of the table and whether 

categories are ordered determine what test or measure to use. 

Cramer’s V test was employed in the present study. 

 

Results 

Neutrophil lymphocyte ratio [NLR] was calculated for all stages 

and a median of 2.03 was taken for all values, the lowest value 

being 1.27 and maximum being 3.34. Based on this different 

categories of NLR were created in this study-  

1. Category A having NLR of less than equal to 1.5 

2. Category B having NLR of 1.51-2.0 

3. Category C having NLR of 2.01-2.5 

4. Category D having NLR of more than 2.5 

 
Table 1: Tumour stage with NLR 

 

Crosstab 

 
NLR 

Total 
A B C D 

Tumour Stage 

T1 
Count 6 2 1 5 14 

% within NLR 22.2% 22.2% 6.7% 10.2% 14.0% 

T2 
Count 16 6 12 31 65 

% within NLR 59.3% 66.7% 80.0% 63.3% 65.0% 

T3 
Count 5 0 2 11 18 

% within NLR 18.5% 0.0% 13.3% 22.4% 18.0% 

T4 
Count 0 1 0 2 3 

% within NLR 0.0% 11.1% 0.0% 4.1% 3.0% 

Total 
Count 27 9 15 49 100 

% within NLR 100.0% 100.0% 100.0% 100.0% 100.0% 

 

On comparing T Stage (Tumour size) with neutrophil 

lymphocyte ratio category A i.e. case having NLR less than 

equal to 1.5 were divided as 22.2 percent in T1, 59.3 percent in 

T2 and 18.5 percent in T3. 

Cases having NLR in category B i.e. between 1.51-2.0 were 

divided as 22.2 percent in T1, 66.7 percent in T2 and 11.1 

percent in T4. 

Cases having NLR in Category C i.e. between 2.01 and 2.5 were 

divided as 6.7 percent in T1, 80 percent in T2 and 13.3 percent 

in T3. 

Cases having NLR in Category D i.e. more than 2.5 were 

divided as 10.2 percent in T1, 63.3 percent in T2, 22.4 percent in 

T3 and 4.1 percent in T4. Maximum cases were staged as T2 

while least as T4. 
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Fig 1: Tumour staging with NLR 

 
Table 2: Nodal Staging Vs NLR 

 

Crosstab 

 
NLR 

Total 
A B C D 

NODE 

N0 
Count 14 7 6 18 45 

% within NLR 51.9% 77.8% 40.0% 36.7% 45.0% 

N1 
Count 7 0 4 17 28 

% within NLR 25.9% 0.0% 26.7% 34.7% 28.0% 

N2 
Count 1 1 1 4 7 

% within NLR 3.7% 11.1% 6.7% 8.2% 7.0% 

N3 
Count 5 1 4 10 20 

% within NLR 18.5% 11.1% 26.7% 16.3% 20.0% 

Total 
Count 27 9 15 49 100 

% within NLR 100.0% 100.0% 100.0% 100.0% 100.0% 

 

On comparing N Stage (Nodal Metastasis) with neutrophil 

lymphocyte ratio category A i.e. case having NLR less than 

equal to 1.5 were divided as 51.9 percent in N0, 25.9 percent in 

N1, 3.7 percent in N2 and 18.5 percent in N3. 

Cases having NLR in category B i.e. between 1.51-2.0 were 

divided as 77.8 percent in N0, 11.1 percent in N2 and 11.1 

percent in T3. 

Cases having NLR in Category C i.e. between 2.01 and 2.5 were 

divided as 40.0 percent in N0, 26.7 percent in N1, 6.7 percent in 

N2 and 26.7 percent in N3. 

Cases having NLR in Category D i.e. more than 2.5 were 

divided as 36.7 percent in N0, 34.7 percent in N1, 8.2 percent in 

N2 and 16.3 percent in N3. Maximum cases were staged as N0 

while least as N2. 

 

 
 

Fig 2: Nodal with NLR 
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Table 3: Stages of Carcinoma Breast Vs NLR 
 

Crosstab 

 
NLR 

Total 
A B C D 

Stage 

I 
Count 4 2 1 4 11 

% within NLR 14.8% 22.2% 6.7% 8.2% 11.0% 

II 
Count 15 4 7 24 50 

% within NLR 55.6% 44.4% 46.7% 49.0% 50.0% 

III 
Count 8 3 7 21 39 

% within NLR 29.6% 33.3% 46.7% 42.9% 39.0% 

Total 
Count 27 9 15 49 100 

% within NLR 100.0% 100.0% 100.0% 100.0% 100.0% 

 

On comparing various stages of carcinoma breast with 

neutrophil lymphocyte ratio Category A i.e. case having NLR 

less than equal to 1.5 were divided as 14.8 percent in Stage I, 

55.6 percent in Stage II, 3.7 percent in N2 and 18.5 percent in 

N3. 

Cases having NLR in category B i.e. between 1.51-2.0 were 

divided as 22.2 percent in Stage I, 44.4 percent in Stage II and 

33.3 percent in Stage III. 

Cases having NLR in Category C i.e. between 2.01 and 2.5 were 

divided as 6.7 percent in Stage I, 46.7 percent in Stage II 

and46.7 percent in Stage III. 

Cases having NLR in Category D i.e. more than 2.5 were 

divided as 8.2 percent in Stage I, 49.0 percent in Stage II 

and42.9 percent in Stage III. Maximum cases were in staged as 

Stage 11 while least in Stage I. 

 

 
 

Fig 3: Carcinoma Breast Stage Vs NLR 

 

Discussion 

Inflammation and immunity play an important role in the 

progression of tumours [11]. and also serve as crucial hallmark of 

the neoplasms. 

“Neutrophil-to-lymphocyte ratio (NLR), which has a 

comprehensive evaluation of the balance between systemic 

inflammation and immunity, plays a necessary role in prognostic 

prediction of various malignancies” [12]. 

 NLR is an inexpensive and simple parameter of systemic 

inflammation. Tumour-infiltrating lymphocytes are front runners 

in the immune surveillance of tumours, and the predictive and 

prognostic influence of lymphocyte infiltration and specific 

subpopulations has been already demonstrated in breast cancer 
[13, 14]. 

The value of the NLR has been studied in several solid 

malignancies, and it has been found to be associated with shorter 

overall survival by former study [15]. 

“Azab et al. [9] found that patients with breast cancer who had 

higher NLR showed higher mortality rates compared with those 

with lower NLR (P< .001), of whom also possessed more severe 

tumor burden” 

“In addition, Dirican A’s retrospective study with 1527 breast 

cancer patients showed that disease-free survival and overall 

survival were both significantly associated with NLR [16]. 

The presence of lymphocytes is linked with better chances of 

survival in patients with cancer [17]. In few studies, the presence 

of different kinds of infiltrating lymphocytes, such as 

programmed death- 1 positive lymphocytes, and regulatory T 

cells is found to be associated with poor survival [18, 19]. 

In our study if NLR was less than median (2.03) than the no. of 

cases of carcinoma breast having tumour stage T1 and T2 were 

more whereas if NLR increased beyond median value the 

number of cases of carcinoma breast having tumour stage T3 

and T4 increased. 

If NLR was less than median the chances of nodal metastases 

are less with majority of the cases having no nodal metastasis, 

when present mostly staged as N1. If NLR is more than median 

the chances of nodal metastasis are more with majority 

presenting as either N2 or N3. If NLR is less than median 

majority of the cases of carcinoma breast were found to be Stage 

I or Stage II, however if NLR was more than median the 

propensity of Stage III carcinoma breast increases progressively. 

NLR has shown in different researches its prognostic relevance 

in early breast cancer, with higher values associated to poor 
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overall and disease free survival. However, only discordant, 

unsatisfactory and mixed results are available in the metastatic 

setting. 

 

Conclusion 

 Neutrophils serve as an important inflammatory marker in 

prognosis of carcinoma breast along with lymphocytes 

where a higher neutrophil count and lower lymphocytes 

point towards advance disease. 

 Increase in NLR signifies increase in size of the breast 

tumour corresponding as higher T stage. 

 Increase in NLR signifies nodal metastasis. 

 Increase in NLR signifies advanced carcinoma breast 

corresponding to a higher overall stage. 
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