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ABSTRACT

Background: Inflammation is closely associated with cancer. Inflammation maintains and promotes cancer growth
by causing tumor tissue remodelling and angiogenesis. It also helps in metastasis and helps tumor cells to survive by
suppressing anti-cancer innate immune response. Recent studies have suggested use of Neutrophil lymphocyte ratio
(NLR) for evaluation of systemic inflammation. Present study was undertaken with an aim to compare NLR among
patients with malignant breast neoplasm with and without metastasis.

Methods: This was a cross sectional observational study comprising of 179 women with breast neoplasm. Patients
were categorized into two subgroups of benign proliferative breast mass and malignant breast mass (with or without
metastasis). Data was collected from pre intervention complete blood count reports of all patients. To obtain NLR
values neutrophil count were divided by lymphocyte counts. A comparison of NLR values in different subgroups of
the patients was performed.

Results: Mean neutrophil values in benign and malignant subgroups were 64.02+7.9 and 70.75+9.2 respectively.
Mean lymphocyte count in benign and malignant subgroups was 27.527+7.565 and 20.220+7.354 respectively.
Difference in mean values for neutrophils and lymphocytes was not significant in benign and malignant subgroups.
Significant difference was present in values of NLR among benign and malignant subgroups, but within malignant
subgroup no significant difference was present among patients with or without metastasis.

Conclusions: Present study findings supported that pre-intervention Neutrophil Lymphocyte ratio is a promising
biomarker of malignancy.
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INTRODUCTION

Breast cancer is the most common cancer in women all
over the world representing about 12% of all new cancer
and 20% of all cancer in women.! Earlier breast cancer
was thought to be more common in developed countries
but now it is the most common cancer among Indian
woman.? Inflammation is closely associated with cancer.
Inflammation maintains and promotes cancer growth by
causing tumor tissue remodelling and angiogenesis. It

also helps in metastasis and helps tumor cells to survive
by suppressing anti-cancer innate immune response.®#

Many studies have supported role of Glasgow prognostic
score (GPS) / modified Glasgow prognostic system
(mGPS) as a prognostic indicator for malignancy. It is
based on C-reactive protein and albumin levels, which
are markers of inflammation. Recent studies have
suggested use of Neutrophil lymphocyte ratio (NLR)
instead of GPS/ mGPS for evaluation of systemic
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inflammation. Many studies have indicated that a high
neutrophil-to-lymphocyte ratio (NLR) can be considered
as a prognostic indicator for breast cancer.>®

Axillary lymph node status and histologic tumor grades
are independent prognostic factors. Patients with lower
histologic tumor grade and no axillary lymph node
metastasis show better prognosis.” Advanced stages of
cancer are associated with comparatively more
inflammation and higher NLR can be used as a predictor
for this. Therefore, present study was undertaken with an
aim to compare NLR among patients with malignant
breast neoplasm with and without metastasis. A
comparison with NLR values in patients with benign
breast neoplasm was also done.

METHODS

This was a cross sectional observational study conducted
from June 2014 to May 2015. Data was collected from
179 women with breast neoplasm. The study had
approval of institutional scientific committee. The study
included patients presenting with breast mass. After
preliminary cytological investigations patients were
categorized into two subgroups of benign proliferative
breast mass and malignant breast mass. Patients in
malignant breast tumor mass group were further
categorized into two subgroups of patients on the basis of
presence or absence of histologically proven lymph node
metastasis. Detailed clinico-pathological profile of all
patients was collected. Patients with any inflammatory
disease other than breast neoplasm were excluded from
the study. Patients with ductal carcinoma in situ with or
without micro invasion were also excluded. Other
exclusion criteria were patients with inflammatory and
cystic disease of the breast, pre-existing hematologic
disease, patients on  immunosuppressive/  anti-
inflammatory drugs and recent blood transfusion. Data
was collected from pre-intervention complete blood count
reports of all patients. For complete blood counts blood
was collected in EDTA vacutainers. Analysis of blood
was performed in five parts automated cell counter
(Beckmen Coulter cell counter). To obtain NLR values
neutrophil count were divided by lymphocyte counts. A
comparison of NLR values in different subgroups of the
patients was performed. For statistical analysis SPSS
software was used.

RESULTS

Among women presenting with breast neoplasm
preliminary screening was done according to exclusion
criteria and 179 women were included in the study for
evaluation of data. Patients were divided into various
subgroups according to cytological categorization.
Patients were categorized into malignant subgroup only
after histological confirmation. Out of 179 patients, 98
(54.74%) had benign proliferative breast disease
including Fibroadenoma. Malignant breast mass was
confirmed in 81 (45.25%) patients after histology.

Among patients with malignant breast mass metastasis
was present in 24 (29.62) patients while 57 (70.37%)
patients showed no metastasis. (Table 1).

Table 1: Distribution of patients into
various subgroups.

Sub group No. of cases |

Benign 98

Malignant W!thout metas_tasis 57
With metastasis 24

Total 179

Percentile Neutrophil counts ranged from 51 to 82 in
benign subgroup and from 44 to 86 in malignant
subgroup. Mean neutrophil values in benign and
malignant subgroups were 64.02+7.9 and 70.75%9.2
respectively (Table 2).

Table 2: Neutrophil values in patient subgroups.

Mean P value
Sub Min. Max. .

neutrophil SD
group count count

count
Benign 51 82 64.02 79 0701 |
Malignant 44 86 70.75 92 |

Table 3: Lymphocyte values in patient subgroups.

P value

Sub Min. Max. lymphoc (IDC

SD

group count count yte Vs
count
Benign 12 41 27.527 7.565 |

Malignant 8 44 20.220  7.354 ' |

Values for lymphocytes in patient subgroups are shown
in (Table 3). In benign subgroup Percentile lymphocyte
counts ranged from 12 to 41 and in malignant subgroup
ranged from 8 to 44. Mean lymphocyte count in benign
and malignant subgroups was 27.527+7.565 and
20.220+7.354 respectively (Table 3).

Difference in mean values for neutrophils and
lymphocytes was not significant between benign and
malignant subgroups. NLR ranged from 1.4 to 6.5 in
benign subgroup and from 1.1 to 10.6 in malignant
subgroup. Mean NLR in benign and malignant subgroup
was 2.6x1.2 and 4.1+2.07 respectively (Table 4).
Significant difference was present in values of NLR
among benign and malignant subgroups. In malignant
subgroup without metastasis NLR ranged from 1.1 to
10.6 and in subgroup with metastasis NLR range was
from 1.7 t0 9.3.

In malignant subgroup no significant difference was
present among patients with or without metastasis. In
normal adults the percentage population of neutrophils
and lymphocytes in WBCs is approximately 50-60% and
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30-40% respectively. This gives an NLR of
approximately 2 for normal adults. Increase in NLR was

considerable in both benign and malignant groups as
compared to normal adults.

Table 4: Mean neutrophil lymphocyte ratio (NLR) in patient subgroups.

Sub group Mean NLR
Benign 2.6
Malignant Without metastasis 4.2

g With metastasis 4.0

Standard P value (IDC P value (metastasis vs
deviation Vs Benign without metastasis
1.2

2.1 P <0.0001 P =0.6887

1.9

Mean NLR value with standard deviation for malignant subgroup was- 4.1+2.07

DISCUSSION

Present study on analysis of NLR in 179 women with
breast mass demonstrated that NLR was significantly
high in women with malignant breast mass. Within
malignant subgroup our findings demonstrated no
significant difference between subgroups with or without
metastasis. Present study findings of significant
difference in NLR between benign and malignant
subgroups were in concurrence with the findings of
Ozyalvacli G et al. However, their study demonstrated a
positive correlation of high NLR with metastasis. This
correlation of NLR with axillary lymph node metastasis
was not present in our study.®

Several studies have suggested association between the
inflammation and cancer. Inflammation plays a dual role
in progression and development of cancer. Tumors are
infiltrated by leucocytes. Neutrophils help in growth and
progression of malignancy, whereas lymphocytic
response against tumor cells help to control tumor growth
and progression.®! These infiltrating lymphocytes
include Natural killer and T helper cells and secrete
interferon gamma. Interferon gamma plays an important
role in immunomodulation and anticancer activities,
including cancer cell growth inhibition, cytotoxicity, and
MHC class | expression.'* Lymphocytopenia decreases
innate immune response. Recent studies have suggested
decreased number of tumor infiltrating T cells is
associated with poorer prognosis in cancers of Pancreas,
Rectum and other organs.*?

On review of literature authors were unable to find any
definite mechanism for association of high NLR with
breast cancers. Suggested hypothesis is of multifactorial
association. One mechanism suggests that neutrophils
inhibit the immune system by suppression of cytolytic
activity of lymphocytes, NK cells and activated T cells
and thereby alter immune response against tumor cells.t*
14 Neutrophils can promote metastasis by increasing
secretion of various cytokines, chemokines, proteases and
growth factors, including vascular endothelial growth
factor, platelet-derived growth factor, fibroblast growth
factor, matrix metalloproteinase and IL-6.1%1" Overall

effect of these mechanisms suggested is change in tumor
microenvironment, helping in extracellular remodelling,
endothelial cell migration and tumor cell dissociation
leading to tumor growth and progression by angiogenesis
and metastasis.

There are variable reports on association of NLR with
different breast cancer subtypes.’®?* Several studies have
indicated that high neutrophil count has an independent
prognostic value and is inversely associated with cancer
free survival.?® Several researchers have supported
association of high NLR with clinicopathologic
features.?® Yersal O et al, did not found any association
between NLR and clinicopathologic features.?-?> Studies
have suggested cut-off value of INR ranging from 2.2 to
3 as optimal threshold for survival.?® Faria SS et al, in
their narrative review have demonstrated that
pretreatment NLR between 2 and 4 has shown an
association with a significant increase in all-cause
mortality and to a lesser extent with disease free
survival.?® Chen J, also suggested high NLR as a strong
predictor for overall survival.?*

In updated review and systemic meta-analysis Wei B et
al, have concluded that NLR is a good prognostic marker
for breast cancer and patients with a high NLR have
poorer prognosis.?

In a systematic review and meta-analysis by Ethier JL et
al, fifteen studies comprising a total of 8563 patients were
included. The median cut-off value for high NLR used in
these studies was 3.0 amongst 13 studies reporting a
hazard ratio for overall survival, and 2.5 in 10 studies
reporting Disease-free survival. NLR greater than the cut-
off value was associated with worse 0S.?

Pre-intervention neutrophil and lymphocyte count,
especially when no other cause of inflammation is
present, can be an indicator of cancer associated
inflammation. These observations and hypothesis
strongly support our result that an elevated NLR may be
an indicator of malignancy. Present study results showed
no significant difference between malignant tumor groups
with or without metastasis and thus were not supporting
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hypothesis of NLR being an indicator of advanced stage
of tumor.

Present study had some limitations. It was a short-term
observational study with a small sample size. Patients
were not followed for long term to know prognosis of
patients presenting with breast mass and high NLR. We
suggest a prospective long-term study with larger sample
size for studies on role of NLR as a predictive marker in
breast neoplasia

CONCLUSION

Present study findings supported that pre-intervention
neutrophil lymphocyte ratio is a promising biomarker of
malignancy. Prognosis prediction is a part of effective
treatment planning for any disease. Its validation as a
prognostic biomarker will be helpful both for clinicians
and patients due to its low cost, wider availability, and
easy calculation.
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