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ABSTRACT

Background: Breast cancer remains a leading cause of morbidity and mortality among women
worldwide. Inflammatory markers such as neutrophil-lymphocyte ratio (NLR) and platelet—
lymphocyte ratio (PLR) have emerged as potential prognostic indicators due to their role in tumor-
associated inflammation and immune response modulation. Preoperative assessment of these
markers may help predict clinical outcomes, including tumor progression, recurrence, and survival.
Evaluating NLR and PLR in breast cancer patients could guide risk stratification and personalized
treatment strategies.

Aims: To assess the predictive value of preoperative NLR and PLR in determining clinical
outcomes in breast cancer patients.

Materials and Methods: A prospective observational study was conducted over 12 months,
including 70 female patients diagnosed with breast cancer at a tertiary care center. Preoperative
evaluation included detailed history, physical examination, and routine laboratory investigations.

Peripheral venous blood samples were collected before any surgical or therapeutic intervention.
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Complete blood counts were performed, and neutrophil-lymphocyte ratio (NLR) and platelet—
lymphocyte ratio (PLR) were calculated. Patients were followed for treatment response,
recurrence, and early outcomes. Statistical analysis included correlation of NLR and PLR with
tumor stage, grade, lymph node involvement, and short-term clinical outcomes.

Results: The mean age of patients was 52.4 + 10.6 years. Higher preoperative NLR (>3) was
observed in 32 (45.7%) patients, while elevated PLR (>150) was noted in 28 (40%) patients.
Patients with elevated NLR and PLR demonstrated a higher incidence of advanced tumor stage,
lymph node positivity, and poor short-term outcomes. Both NLR and PLR showed significant
correlation with tumor progression (p < 0.05), suggesting predictive value in prognosis.
Conclusion: Preoperative NLR and PLR are simple, cost-effective markers that can predict tumor
aggressiveness and clinical outcomes in breast cancer patients. Incorporating these markers into
preoperative assessment may aid in risk stratification and individualized treatment planning.
Further studies with longer follow-up are warranted to validate these findings.

Keywords: Breast cancer, Neutrophil-lymphocyte ratio (NLR), Platelet-lymphocyte ratio (PLR),
Prognostic markers, Preoperative prediction.

INTRODUCTION

Breast cancer is the most frequently diagnosed malignancy among women and continues
to be a major cause of cancer-related morbidity and mortality worldwide.! Despite advances in
screening, surgical techniques, and systemic therapies, predicting disease progression and clinical
outcomes remains challenging due to the heterogeneous biological behavior of tumors.?

Conventional prognostic factors such as tumor size, lymph node status, histological grade,
and hormone receptor expression provide essential guidance for management but may not fully
capture the complex interactions between the tumor and host immune response. ldentifying
additional, reliable prognostic markers is critical to improving patient stratification and optimizing
treatment outcomes.*

Systemic inflammation has emerged as a significant factor influencing tumor development,
progression, and metastasis. Tumor-associated inflammatory responses can alter the

microenvironment, promote angiogenesis, and suppress antitumor immunity.®> Peripheral blood
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parameters, such as neutrophil-lymphocyte ratio (NLR) and platelet-lymphocyte ratio (PLR),
reflect this inflammatory milieu.®

Elevated neutrophil counts can facilitate tumor growth and metastasis through the release
of cytokines, proteases, and growth factors, while lymphocytes mediate antitumor immune
surveillance.” Platelets, in turn, support tumor cell survival and dissemination by shielding them
from immune destruction and promoting neovascularization.® The balance of these components,
represented by NLR and PLR, may thus provide insight into tumor aggressiveness and host
immune competence.’

Although several studies have investigated NLR and PLR as prognostic markers in various
cancers, their preoperative predictive value in breast cancer remains insufficiently characterized,
particularly for short-term outcomes. The novelty lies in utilizing routinely available, inexpensive
blood parameters to predict tumor behavior, surgical outcomes, and early disease progression.

The rationale for this investigation is rooted in the need for simple, reproducible, and
accessible prognostic tools that complement existing clinical and pathological indicators.
Preoperative assessment of NLR and PLR could facilitate early risk stratification, guide surgical
and adjuvant therapy decisions, and allow for closer monitoring of high-risk patients. By
integrating these markers into standard preoperative evaluation, clinicians may better predict

tumor aggressiveness and personalize management strategies.

AIMS AND OBJECTIVES
e To assess the predictive value of preoperative NLR and PLR in determining clinical

outcomes in breast cancer patients.

MATERIALS AND METHODS

This prospective observational study was conducted over a 12-month period from March
2025 to February 2026 at Department of general surgery and Oncosurgery, Sree Mookambika
Institute of Medical Sciences, involving 70 female patients diagnosed with primary breast cancer
who were scheduled for surgical management.
Inclusion criteria:
e Female patients aged 25-75 years with histologically confirmed primary breast cancer.
e Patients planned for surgery as part of treatment.

e Patients willing to provide informed consent for participation in the study.
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Exclusion criteria:

e Patients who had received prior chemotherapy, radiotherapy, or immunotherapy.

e Patients with active infections, autoimmune diseases, or chronic inflammatory

conditions.

e Individuals with hematological disorders or conditions that could alter neutrophil,

lymphocyte, or platelet counts.

e Patients unwilling or unable to provide informed consent.

All patients underwent detailed history taking, clinical examination, and routine
preoperative investigations. Preoperative venous blood samples were collected to obtain complete
blood counts, from which the NLR and PLR were calculated. Complete blood counts were
performed, and NLR and PLR were calculated as follows:

NLR = Absolute neutrophil count / Absolute lymphocyte count
PLR = Absolute platelet count / Absolute lymphocyte count

Tumor characteristics including size, histopathological grade, lymph node involvement,
and stage were documented. Patients were subsequently followed for short-term clinical outcomes,
including postoperative recovery, early recurrence, and disease progression during the study
period.

Statistical analysis was performed using appropriate software. Continuous variables were
expressed as mean + standard deviation, and categorical variables as frequency and percentage.
Associations between NLR, PLR, and tumor characteristics or clinical outcomes were analyzed
using Chi-square or Fisher’s exact tests, with a p-value <0.05 considered statistically significant.
This approach allowed assessment of the predictive value of preoperative inflammatory markers

in breast cancer outcomes within a routine clinical setting.

OBSERVATION AND RESULTS:
The mean age of the study population was 52.4 + 10.6 years. Age distribution showed
that the majority of patients were 51-60 years (28; 40.0%). (Table 1)

Age Group (years) | Number (n) | Percentage (%)
30-40 10 14.3
41-50 12 17.1
51-60 28 40.0
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61-70 20 28.6
Table 1: Age Distribution of Patients

Tumor stage analysis revealed that 10 patients (14.3%) had stage I, 38 (54.3%) had stage
I1, and 22 (31.4%) had stage 11l disease. Lymph node positivity was present in 40 patients
(57.1%), while 30 patients (42.9%) had negative nodes. (Table 2)

Tumor Stage | LN Positive | LN Negative | Total | Percentage (%)

I 2 8 10 14.3
I 22 16 38 54.3
11 16 6 22 31.4

Table 2: Tumor Stage and Lymph Node Status

Histopathological evaluation showed 50 patients (71.4%) with invasive ductal carcinoma
(IDC), 12 (17.1%) with invasive lobular carcinoma (ILC), and 8 (11.4%) with other subtypes.
(Table 3)

Histopathology Type | Number (n) | Percentage (%)

IDC 50 71.4
ILC 12 17.1
Others 8 11.4

Table 3: Histopathological Types

Preoperative hematological markers revealed that 32 patients (45.7%) had elevated NLR
(>3), and 28 patients (40.0%) had elevated PLR (>150). (Table 4)

Marker | Normal | Elevated | Total | Percentage (%)
NLR 38 32 70 45.7
PLR 42 28 70 40.0

Table 4: Distribution of NLR and PLR

Correlation of NLR and PLR with tumor stage demonstrated that higher NLR and PLR
were associated with advanced stages. Similarly, elevated NLR and PLR correlated with lymph

node positivity. (Table 5)
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Marker Stage | | Stagell | Stage Ill | p-value LN LN
o _ p-value
Positive | Negative
NLR >3 0 18 14 0.03* 28 4 0.04*
PLR >150 2 16 10 0.04* 22 6 0.06

Table 5: Correlation of NLR and PLR with Tumor Stage and Lymph Node Status

Further analysis explored the relationship between NLR/PLR and histopathological type,
showing a higher proportion of elevated NLR in patients with IDC. (Table 6)

Marker | IDC (n=50) | ILC (n=12) | Others (n=8) | p-value
NLR >3 28 2 2 0.02*

PLR >150 | 24 2 2 0.04*
Table 6: Correlation of NLR and PLR with Histopathology

DISCUSSION

In this study of 70 breast cancer patients, the mean age was 52.4 + 10.6 years, with the
majority of patients aged 51-60 years (28; 40.0%), followed by 61-70 years (20; 28.6%),
indicating that breast cancer predominantly affects middle-aged women. Kone AS et al.1% similarly
reported a mean age of 47 £ 11 years with most patients between 33-62 years, highlighting middle
age as acommon period for disease onset. Alwan NA et al.'! also observed a mean age of 51 years,
with 46.8% of patients under 50 years, confirming that breast cancer primarily affects women in
their fifth and sixth decades.

Analysis of tumor stage in our cohort revealed that 38 patients (54.3%) had stage Il disease,
22 (31.4%) had stage Il1, and 10 (14.3%) had stage I. Lymph node positivity was observed in 40
patients (57.1%), reflecting that a considerable proportion presented with regional spread at
diagnosis. This trend is consistent with Alwan NA et al.** where 40.5% of patients were classified
into advanced stages 111 and 1V, and Kone AS et al.'° who noted stage 111 as the most represented
stage in their cohort (72%).

Histopathologically, invasive ductal carcinoma (IDC) was the most common type,
occurring in 50 patients (71.4%), followed by invasive lobular carcinoma in 12 patients (17.1%)
and other subtypes, including metaplastic, mucinous, and medullary carcinomas, in 8 patients
(11.4%). This predominance aligns with Kone AS et al.'° who reported IDC in 94% of cases, and

emphasizes the aggressive nature and high prevalence of IDC in breast cancer populations.
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Preoperative hematological markers in the present study showed elevated NLR >3 in 32
patients (45.7%) and PLR >150 in 28 patients (40.0%), suggesting systemic inflammatory
responses in a substantial portion of patients. Elevated NLR and PLR correlated significantly with
advanced tumor stage, with 18 patients (25.7%) in stage Il and 14 (20.0%) in stage Il exhibiting
high NLR (p = 0.03), while elevated PLR was observed in 16 patients (22.9%) in stage Il and 10
(14.3%) in stage 11 (p = 0.04). Lymph node positivity was more common among patients with
elevated NLR (28; 40.0%) and PLR (22; 31.4%), indicating that these markers may reflect tumor
aggressiveness and metastatic potential. Tripathi P et al.!2 reported higher NLR and lower
lymphocyte counts in breast cancer patients compared to controls, supporting the role of systemic
inflammation as a marker of disease severity.

Further analysis demonstrated that elevated NLR and PLR were most frequently observed
in patients with IDC, with 28 patients (40.0%) showing high NLR and 24 (34.3%) high PLR (p =
0.02 and 0.04, respectively), suggesting these markers may be particularly relevant in aggressive
tumor subtypes. Elyasinia F et al.'® also found a significant relationship between NLR and IDC,
as well as between NLR and vascular invasion. Patients with normal NLR and PLR were
predominantly in early-stage disease and lymph node-negative status, reinforcing the predictive
utility of these markers in preoperative risk stratification.

Several meta-analyses and larger studies corroborate these findings. Guo W et al.'4
reported that elevated NLR and PLR were associated with poorer overall survival (OS) and
disease-free survival (DFS), with a stronger prognostic effect of NLR in triple-negative breast
cancer (TNBC) patients and HER2-positive subgroups. Huszno J et al.'® also demonstrated that
elevated NLR (>2.65) and PLR (>190.9) were associated with poor OS, particularly in ER-
negative tumors, and multivariate analysis confirmed NLR and PLR as independent prognostic
factors in these subgroups.

Soékmen FC et al.'® showed that higher NLR, PLR, and systemic immune-inflammation
index (S1I) values correlated with advanced T stage and poorer response, while low NLR and PLR
were associated with younger age, premenopausal status, and higher rates of pathological complete
response. Yilmaz S et al.!” reported that 42% of patients had low NLR and 58% had high NLR.
Low NLR was significantly correlated with younger age (P=0.028), premenopausal status
(P=0.032), pathological complete response (P<0.001), and TNBC phenotype (P<0.001).
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Patients with normal NLR and PLR values were predominantly in early-stage disease and
lymph node-negative status, reinforcing the predictive utility of these markers in preoperative risk
stratification. Patients with higher NLR/PLR values are more likely to present with invasive ductal
carcinoma and advanced-stage disease. While PLR showed borderline significance with lymph
node positivity, combined evaluation of NLR and PLR may enhance predictive accuracy. These
findings indicate that preoperative NLR and PLR are simple, cost-effective, and readily available
biomarkers that can assist in risk stratification, early prognostication, and individualized treatment
planning for breast cancer patients.

CONCLUSION

Preoperative NLR and PLR were simple, cost-effective, and widely accessible biomarkers
that reflect systemic inflammation in breast cancer patients. These markers show promise in
predicting tumor aggressiveness, lymph node involvement, and overall clinical outcomes.
Incorporating NLR and PLR into preoperative evaluation can aid in risk stratification,
individualized treatment planning, and closer postoperative monitoring. Their routine assessment
may help identify patients at higher risk of disease progression, allowing timely interventions.
Further research with larger cohorts and longer follow-up is needed to validate their prognostic

and predictive utility in clinical practice.
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