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Abstract- Cancer is one of the frequently talked and most feared diseases that have evolved, rather rapidly in the past two 

decades. Breast cancer, a multifactorial disease is the second most common malignancy related mortality among women 

worldwide. Routine diagnosis for breast cancer is usually done by mammography and histopathology, but current research data 

suggest that other non-disease specific biomarkers such as protein profiling, tumor specific hormones, hematocrit, serum 

proteins etc are also hypothesized to be associated with overall health outcome of the patients and can serve as a supplementary 

parameter to predict overall prognosis of the patients. The present study concerns about relative analysis of Hematocrit and 

WBC parameters among patients at the time of diagnosis along with the examination of ratio of Neutrophil-to-Lymphocyte 

(NLR), Platelet-to-Lymphocyte (PLR) and  Lymphocyte-to-Monocyte (LMR) by fully automated clinical biochemistry 

analyzer and its correlation with other socio-demographic factors prevalent among the patients. For this purpose, preoperative 

blood samples of breast cancer patients were collected from Rajkot Cancer Hospital and results were compared with age and 

sex matched healthy volunteers. The present study conclude that high NLR ratio in 27%, high PLR ratio in 7.81 %  and low 

LMR ratio in 14.75% of patients was  obtained among the studied population. 
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I. INTRODUCTION 

 

As per the WHO (World Health Organization 2011) report, 

rather than coronary heart disease or stroke, cancer  now 

causes  more deaths worldwide and over 20 million new 

cancer cases  is expected by 2025 [1].  In-spite of 

improvement in detection and treatment methods, breast 

cancer is the commonest malignancy diagnosed in women 

throughout the world and its incidence are increasing day by 

day [2,3]. 

 

Cancer is a major public health challenge in India too and 

recent data from ICMR (Indian Council of Medical 

Research) estimated that there are nearly 1.5 lakh new breast 

cancer cases reported during 2016. The prognosis of patients 

depends on biological characteristics of the cancer and on 

the general conditions of patient together with the type of 

treatment being carried out. Established prognostic and 

predictive markers for breast cancer are age, tumour size, 

grade, nodal status, and endocrine/Her2neu receptor status 

[4].  

  

Although TNM (Tumor, Nodes, and Metastasis) staging and 

lymph node status is considered the most important and 

widely used prognostic marker, the overall behavior of 

breast cancers is unpredictable with significantly different 

clinical outcomes of the treatments from patients with the 

same lymph node status and staging [5]. 

 

As hypothesized the overall behavior of cancer involves 

complex interplay between numerous molecular cascades 

and processes, it is recognized that inflammation too plays a 

major role in this cross talk as a hallmark of cancer biology. 

Chronic inflammation has been suggested to be a critical 

component of tumor progression, metastasis and relapse [6]. 

A multi-factorial network of chemical signals is initiated in 

response to injury which involves the activation and 

controlled migration of leucocytes (neutrophils, monocytes 

and eosinophils) from the circulatory system to the site of 

damage [7].  

Neutrophil and platelet count plays an important role in the 

progression of several solid tumors. Research data also 

suggests that the assessment of hematologic parameters of 

the systemic inflammatory response may determine severity, 
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mortality and treatment follow-up in case of breast cancer 

patients [8, 9].  

Apart from the traditional diagnosis, current need is to have 

a non invasive and rapid method of detection and early 

evaluation of the overall prognosis of the breast cancer 

patients. Considering the probable role of the hematological 

parameters in progression of breast cancer and their usability 

as a prognostic marker for early metastasis detection, this 

study was designed with an principal objective to determine 

the relationship between serum levels of neutrophil, 

lymphocyte, monocyte and platelets and their ratios at the 

time of initial diagnosis together with the staging and 

grading in breast cancer patients. 

 

 

II. MATERIALS AND METHODS 

 

In the present study we retrospectively identified newly 

diagnosed and histologically confirmed primary Breast 

Cancer patients admitted at Rajkot Cancer Society Hospital 

for breast cancer surgery and treatment from December 2016 

to May 2017. Preoperative blood samples were collected 

from the newly diagnosed breast cancer patients and 

complete blood profiling was performed with an aim to 

evaluate the relative percentage and ratio of  Neutrophil, 

Monocytes, Lymphocyte and Platelets and  the obtained 

results were compared  with other clinic-pathological and 

socio-demographic data of the  to rule out overall health 

status of the breast cancer patients. 

 

Total 71 patients meet the inclusion criteria of having a 

complete blood count with leukocyte differential count 

performed before initiating any treatment. Data for most of 

the patients (95%) were collected prior to any surgical 

intervention (either mastectomy or conservative breast 

surgery). Exclusion criteria for the study include clinical 

evidence of active infection, presence of hematological 

disorders, acute as well as chronic inflammatory or 

autoimmune diseases, or prior steroid therapy.  Patients who 

had received any treatment before surgery or neoadjuvant 

chemotherapy or who had recurrence or metastatic disease 

were not included in this study.  

 

A detailed clinical history for each of the patient was 

recorded on a standardized questionnaire designed and 

approved for the study. History of menstruation period, 

pregnancy, previous inflammation or infection, usage of oral 

contraceptives, hormonal medications, prior surgery and use 

of other traditional medicine along with family history of 

cancer, obesity, hypertension or disease such as diabetes, 

was recorded. Addiction to smoking, drinking alcohol and 

chewing tobacco and their area of belonging region was also 

recorded. 

 

The whole blood samples of all the included breast cancer 

patients were collected in vaccunated EDTA tube with 20% 

EDTA as anti coagulant, under sterilized condition from 

patients prior to initiation of any treatment. They were also 

informed that their samples will only be used for research 

purpose and their confidentiality will be maintained. 

Further complete blood count analysis together with 

differential count was carried out on the same day of the 

blood collection using automated hematological analyzer 

from Meril Diagnostics. The neutrophil, lymphocyte, 

monocyte and platelet counts were recorded, and the NLR, 

the PLR and the LMR were calculated. This study was 

approved by the Ethics Committee and the Institutional 

Review Board of the Hospital and the college and all the 

Breast Cancer patients were from the Saurastra region of 

Gujarat. 

 

Statistical Analysis. Statistical analysis and correlation study 

between different parameters was carried out using JAVA 

STAT 2 software, Microsoft Office Excel 2007 and Graph 

Pad Prism 5 software. 

III. RESULTS 

Total 100 newly diagnosed and histologically confirmed 

Breast Cancer patients were undergone primary preoperative 

screening, out of which the 71 patients were included in this 

study and remaining 29 were excluded based on exclusion 

criterion. The median age of the patients is  50.13±11.59 

years (range : 30-80 years). The mean values of white blood 

cells, Platelets, Neutrophils, Lymphocytes and Monocytes 

were 7.77 x 10
9
 cells/L (range, 2.34–15.76x10

9
 cells/L), 

328.61cells/L (range, 50–528 cells/L), 5.1 x 10
9
 cells/L 

(range, 0.93–12.11x10
9
 cells/L), 2.13*10

9
 cells/L (range, 1 – 

3 x10
9
 cells/L) and 0.34 x 10

9
 cells/L (range, 0.01–2.39x10

9
 

cells/L). The threshold values of NLR, PLR and LMR were 

used directly from the standard quoted references, which 

was been determined by ROC (Receiver Operating 

Characteristic) Curve analysis. The baseline characteristics 

of the Breast Cancer Patients are summarized in Table 1.  

 

Table 1 : Clinico-Pathological Data  of Breast Cancer 

Patients. 
Baseline Characteristics of 

the Breast Cancer Patients 

No. of 

Patients 

Percentage 

% 

Total Patients 71 100 

Age Groups    Mean +- SD 

<40 Years 12 34.33±2.27 

>40 Years 59 53.34±9.96 

Menopausal  Status     

Pre Menopausal 29 40.85 % 

Post Menopausal 40 56.34 % 

Amenorrhea 1 1.41 % 

Male Patient 1 1.41 % 
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Background of Patients     

Urban Region 31 43.66 % 

Rural Region 40 56.34 % 

Type of Breast Cancer     

Ductal Carcinoma In-Situ 17 28.81 % 

Invasive/Infiltrating Ductal 

Carcinoma 
40 67.80 % 

Phyllodes Tumor 1 1.69 % 

Papillary Carcinoma 1 1.69 % 

Type of Treatment 

undertaken by Confirmed 

Breast Cancer Patients 

    

Surgery 44 80 % 

Chemotherapy 1 1.82 % 

Surgery + Chemotherapy 9 16.36 % 

Traditional medicine 1 1.82 % 

Prior Clinical Familial 

History in Breast Cancer 

Patients 

    

Surgery 48 67.61 % 

Inflammation 22 30.99 % 

Cancer 13 18.31 % 

BP 14 19.72 % 

TB 5 7.04 % 

Diabetes 12 16.90 % 

Obesity 8 11.27 % 

Addiction 15 21.13 % 

 

 

Histologically confirmed 71 breast cancer patients were 

included in this study, out of which 31 patients were from 

urban region and 40 patients were from rural region. The 

obtained results  indicates that there is high prevalence of 

breast cancer among rural background region due to lack of 

awareness and their presentation to the hospital is also in 

advance stage of the disease due to illiteracy and lack of 

resources.(graph not shown).  

 

The 71 patients included in this study were divided into 

different age groups ranging from 30 to 80 years of age. The 

mean age of the patients at the time of study was 

50.13±11.59 years. Maximum numbers of patients are 

observed among the age group of 40 - 49 years of age 

(Graph 1).  

 

 

 
Graph 1:  Age Wise Distribution Pattern of Breast Cancer 

Patients. 

 

As per reports of several studies the risk of incidence of 

breast cancer increases with increase in age of female.  The 

highest incident rate of breast cancer was observed among 

40-49 years of age group followed by 60-69 years of age 

group.  Out of total patients under this study majority cases 

were belonging to post menopausal status, few were in pre 

menopausal status and 1 patient had amenorrhea. These 

results indicate that the post menopausal status is associated 

with increased risk of breast cancer development as it leads 

to hormonal imbalance and altered metabolism in female 

body after stoppage of menstrual cycle. (graph not shown). 

 

 
Graph 2: History of Presence of Several Familial 

Conditions in Breast Cancer Patients. 

 

Cancer is a multifactorial disease and doesn’t possess single 

risk factor; in this study it has been also found that many 

patients possess the history of different risk factors. There 

were 48 patients, who had undergone different types of 

surgery previously. Inflammation condition was found out 

among 22 patients. There were 13 patients out of total who 

were having family history of different types of cancer 

running from generations. Obesity was observed among 8 
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breast cancer patients. 14 patients had a family history of 

blood pressure problem and proven mild dysfunction of 

heart. There were 5 cases among the patients, who had 

history of tuberculosis. 12 patients had history of diabetes 

mellitus. 15 patients were having different kinds of 

addictions like pan, betel nut, tobacco, snuff, smoking etc 

since years (Graph 2). 
 

 
Graph 3: Prevalence Data of Different Types of Breast 

Cancer among Patients. 
 

The patients enrolled in this study were suffering from 

different types of breast cancers with different staging and 

grading. There were 17 patients with Ductal carcinoma in 

situ and 40 patients with Invasive/Infiltrating ductal 

carcinoma. There was 1 case of Phyllode tumor and 1 case 

of papillary carcinoma. The patients included in the study 

were undergoing different types of treatments. There were 

44 patients who had undergone only surgery, 1 patient who 

had received only chemotherapy and 9 patients who had 

received both surgery and chemotherapy.  One patient was 

taking traditional medicine along with the routine treatment. 

There were missing data of 12 patients regarding the type of 

breast cancer and 16 patients regarding the type of treatment 

they received (Graph 3). 
 

 
Graph 4: Range of BIRADS Score observed among Breast 

Cancer Patients. 

The patients participated in this study were categorized 

according to their Birads (Breast Imaging-Reporting and 

Data System ) score in Sonomammography test which was 

done at the time of diagnosis. There was 1 patients with 

Birads score I which indicates negative findings. There was 

1 patients with Birads III score which states that there is 

probability of benign with <2% chances of malignancy. 

There were 8 patients with Birads score IV which suggests 

that there may be abnormality with 2-95% chances of 

malignancy. There were 10 patients with Birads score V 

which indicates that tumor is highly malignant with >95% 

chances of malignancy and there were 16 patients with 

Birads score VI which suggests that there is malignancy 

proven by biopsy. Birads score was not available for 35 

patients (Graph 4).  

Out of total 71 subjects, during this study platelet count of 

70 patients, neutrophil count for 63 patients, lymphocyte 

count for 64 patients and monocyte count for 61 patients 

were studied. The mean value of platelet count was found 

328.61±90.14, mean value of neutrophil count was found 

5.09±1.63, the mean value of lymphocyte count was found 

2.13±0.84 and the mean value of monocyte count was found 

0.34±0.15 respectively. 

 

 
Graph 5: Range of NLR Ratio among Breast Cancer 

Patients. 

 

Mean value of NLR of 63 patients was 2.92±2.69 and as per 

the previous standard reference the NLR value <3 indicates 

good prognosis of disease where as NLR value >3 indicates 

poor DFS (Disease Free Survival) and OS (Overall Survival) 

[12]. There were 46 patients that had NLR value <3 and 17 

patients had NLR value >3 which indicates that around 27% 

patients had higher value of NLR indicating poor DFS and 

OS of the breast cancer patients (Graph 5).  
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Graph 6: Range of PLR Ratio among Breast Cancer 

Patients. 

 

Mean value of PLR of 64 patients was 184.81±147.07 and as 

per the standard reference it was previously found out that 

PLR value <292 indicates good prognosis of the disease 

where as PLR value >292 indicates poor DFS and OS. There 

were 59 patients that had PLR value <292 and 5 patients had 

PLR value >292 which shows that 7.81% patients had higher 

value of PLR indicating poor DFS and OS of the breast 

cancer patients (Graph 6).  

.  

 
Graph 7: Range of LMR Ratio among Breast Cancer 

Patients. 

 

Mean value of LMR of 61 patients was found out to be 

7.88±6.05 and as per the standard reference it had been 

found out that LMR value <3.8 indicates poor DFS and OS 

where as LMR value >3.8 indicates good prognosis of 

disease [13]. There were 9 patients that had LMR value <3.8 

and 52 patients had LMR value >3.8 which indicates that 

14.75% patients had lower value of PLR indicating poor 

DFS and OS of the breast cancer patients (Graph 7).  

IV. DISCUSSION 

As per reports of several studies the risk of incidence of 

breast cancer increases with increase in age of female.  The 

highest incident rate of breast cancer was observed among 

40-49 years of age group followed by 60-69 years of age 

group. These results raise an important concern about 

change pattern of breast cancer incidence and increased 

number of patients at younger age with an aggressive 

phenotype of breast cancer. Similar findings were also 

reported with maximum numbers of breast cancer cases in 

the age group of 35 to 44 years of age and they also 

observed that the average age of cases of breast cancer was 

among mean age of 45.64 years [10, 11]. 

 

Breast cancer occurs due to malignancy in breast cells. The 

malignant cells arise within the lining of the milk glands or 

ducts of the breast and develop breast carcinoma [14]. Apart 

from all the subtypes, the burden of metastatic breast cancer 

is devastating and it is the leading cause of over half a 

million deaths of women worldwide, out of 1.3 million 

women who will be diagnosed each year [15].  This study 

was initiated with a hypothesis to rule out probable use of 

NLR, PLR and LMR ratios to predict chances of metastasis 

in the breast cancer patients based on their preoperative 

levels. Among the studied patients, high NLR in 27%, and 

high PLR ratio in 7.81 % was obtained, which indicates of 

poor prognosis whereas low LMR ratio in 14.75% of 

patients which is indicative of poor prognosis in the patients 

respectively.  

 

In this study it was also found out that there is progressive 

increase in incidence of breast cancer among women at 

younger age. The result also indicates that rural regions have 

high incidence rate as compared to urban regions were 

healthcare facilities are easily available. It was also observed 

that early menstruation, late menopause, early age of 

marriage and child birth at younger age, infectious 

conditions such as TB, familial history of cancer, previous 

surgery, hypertension and previous inflammation or 

infection are proving to be major risk factors for developing 

breast cancer in later age among the females.  

 

Our study also suggests that NLR, PLR and LMR may be 

associated with DFS and OS of patients with breast cancer. 

These results suggest that cancer-associated inflammation 

might play a greater role in promoting breast cancer 

progression and can be easily introduced in clinical practice 
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in order to identify breast cancer patients with poor 

prognosis. 

V. CONCLUSION AND FUTURE SCOPE 

The advantages of the analysis of these parameters are that 

they are simple, quick, and relatively cheaper and can be 

easily carried out in even smaller laboratories without 

facility of any sophisticated instruments. If fruitful results 

are obtained in larger cohort study, with a brief clinical 

history and detailed follow up of the patients, then it may 

offer a new and inexpensive opportunity to delineate women 

who are at high risk of metastatic breast cancer and provides 

an hope of targeting surveillance, allowing early detection of 

progression of disease and thereby reducing mortality 

occurring from this disease. 

 

The major limitation of the study is that it is observational, 

single region specific and the sample size was relatively 

small to justify the effect of multiple clinical features on 

survival. So the obtained results could not be generalized to 

the other population. The prognostic value of these 

biomarkers’ levels should be evaluated in a larger, 

multicenter design for verification and to understand the 

mechanism of systemic inflammation and its role in altering 

tumor microenvironment. 
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