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Abstract
Aim: Axillary lymph node metastasis is one of the most important parameters in determining the prognosis and therapeutic approach in patients with 
malignant breast disease. In recent years, systemic inflammatory markers have been shown to be associated with tumor biology and metastatic potential. 
The objective of this study was to investigate the relationship between the lymphocyte-to-monocyte ratio and axillary lymph node metastasis.
Methods: A total of 140 patients who underwent surgery for malignant breast disease between 2021 and 2024 were retrospectively evaluated. Demographic 
data, type of surgical procedure, number of excised lymph nodes, presence of metastatic lymph nodes, and hematological parameters were reviewed. The 
lymphocyte-to-monocyte ratio was calculated by dividing the absolute lymphocyte count by the absolute monocyte count obtained from the preoperative 
complete blood count. Patients were categorized into two groups according to the presence or absence of axillary lymph node metastasis, and the lymphocyte-
to-monocyte ratio values were compared between the groups.
Results: Axillary lymph node metastasis was detected in 62 patients (44.3%). The mean lymphocyte-to-monocyte ratio was 3.99 in the metastasis-positive 
group and 5.01 in the metastasis-negative group. Although the mean lymphocyte-to-monocyte ratio was lower in patients with nodal metastasis, this 
difference did not reach statistical significance according to the Mann–Whitney U test.
Conclusion: In breast cancer patients, those with axillary lymph node metastasis tended to have lower lymphocyte-to-monocyte ratio values. However, this 
difference was not statistically significant. Larger cohorts and prospective studies are warranted to clarify the potential role of the lymphocyte-to-monocyte 
ratio as a predictor of axillary nodal involvement.
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Introduction
Breast cancer is the most common malignancy among women 
worldwide and remains a leading cause of morbidity and 
mortality.1 Despite significant advances in early diagnosis and 
treatment modalities, axillary lymph node metastasis continues to 
be one of the most critical determinants of disease prognosis.2 
Axillary lymph node involvement not only reflects the biological 
behavior and systemic dissemination potential of the tumor but 
also directly influences surgical strategies and adjuvant treatment 
decisions.3 In recent years, it has become evident that not only 
histopathological findings but also systemic inflammatory 
response markers carry prognostic significance in understanding 
tumor biology. Peripheral hematological parameters such as the 
neutrophil-to- lymphocyte ratio (NLR), platelet-to-lymphocyte 
ratio (PLR), and lymphocyte-to-monocyte ratio (LMR) have gained 
attention due to their easy accessibility and low cost, making them 
promising tools for integration into clinical practice.4 For instance, 
meta-analyses across various tumor types have demonstrated 
that elevated NLR and PLR are associated with poorer survival 
outcomes, whereas higher LMR is correlated with a more 
favorable prognosis.5 These parameters are believed to be linked 
to the tumor microenvironment, reflecting the systemic immune 
response, and are increasingly emphasized in the literature 
as potential prognostic biomarkers.6 Particularly, the LMR has 
emerged as a notable biomarker, as it simultaneously reflects 
both the host immune response and systemic inflammation. 
Systematic reviews and meta-analyses have demonstrated 
that elevated LMR is significantly associated with better overall 
survival, progression-free survival, and cancer-specific survival in 
metastatic colorectal cancer7 and is an independent prognostic 
predictor in rectal cancer.8 In additional contexts, such as glioma 
and gastric cancer treated with immune checkpoint inhibitors, LMR 
has shown superior prognostic relevance compared to NLR and 
PLR.9,10 In the literature, hematological inflammatory markers such 
as the NLR, PLR, and LMR have been shown to carry prognostic 
significance across a wide range of solid tumors. However, studies 
specifically investigating the association between LMR and 
axillary lymph node metastasis in breast cancer remain limited. 
For instance, in a large-scale study conducted by Jia et al., high 
LMR was found to have only a weak association with recurrence-
free survival in triple-negative breast cancer patients, whereas 
NLR demonstrated independent prognostic value.11 Conversely, 
another study reported that patients with higher LMR following 
neoadjuvant chemotherapy exhibited more favorable prognostic 
outcomes, with LMR showing strong diagnostic performance.12 
Addressing this gap in the literature, the primary objective of the 
present study was to retrospectively evaluate the relationship 
between preoperative LMR and axillary lymph node metastasis 
in patients who underwent surgery for malignant breast disease 
between 2021 and 2024.

Materials and Methods
Study Design and Patient Selection
This retrospective study was conducted on patients who 
underwent surgery for malignant breast disease at the Malatya 
Training and Research Hospital, Department of General Surgery, 
between January 2021 and December 2024. A total of 140 
patients were included. Patients were excluded if preoperative 

hematological parameters were unavailable, or if they had 
active infection, autoimmune disease, a history of hematologic 
malignancy, or were receiving systemic corticosteroid or 
immunosuppressive therapy at the time of evaluation.

Clinical and Pathological Data
Patient age, sex, histopathological diagnosis, type of surgical 
procedure, total number of excised lymph nodes, and presence 
of axillary metastatic lymph nodes were obtained from medical 
records and pathology reports.

Hematological Parameters and Calculation of LMR
Routine preoperative complete blood counts obtained within 
two weeks prior to surgery were reviewed for all patients. 
Absolute lymphocyte and monocyte counts were recorded, and 
the LMR was calculated using the following formula:
LMR=Lymphocyte Count/Monocyte Count

Grouping
Patients were divided into two groups based on pathological 
evaluation: those with axillary lymph node metastasis 
(Metastasis (+)) and those without metastasis (Metastasis (–)). 
LMR values were compared between the groups.

Ethical Approval
This study was approved by the Ethics Committee of Malatya 
Turgut Özal University (Date: 04.08.2025, No: E-30785963-
020-322362).

Statistical Analysis
All statistical analyses were performed using IBM SPSS 
Statistics version 25.0 (IBM Corp., Armonk, NY, USA). Continuous 
variables were expressed as mean ± standard deviation (SD) or 
median (interquartile range, IQR). The Shapiro–Wilk test was 
used to assess the assumption of normality. Since LMR values 
did not follow a normal distribution, comparisons between 
groups were performed using the Mann–Whitney U test. 
Categorical variables were analyzed with the Chi-square test 
or Fisher’s exact test, as appropriate. A p<0.05 was considered 
statistically significant.

Ethical Approval
This study was approved by the Ethics Committee of Malatya 
Turgut Özal University (Date: 04.08.2025, Decision No: 
E-30785963-020-322362).

Reporting Guidelines
The study was reported in accordance with STROBE guidelines.

Results
A total of 140 patients were included in the study, with a 
mean age of 58.3 ± 11.2 years. All patients were female. 
Histopathological evaluation revealed invasive ductal carcinoma 
as the most common tumor type (74.2%), followed by invasive 
lobular carcinoma (12.1%). Axillary lymph node metastasis was 
detected in 62 patients (44.3%), whereas 78 patients (55.7%) 
had no metastasis. The total number of resected lymph nodes 
did not differ significantly between patients with and without 
metastasis (median 14 vs. 13, p=0.338).
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Regarding hematological parameters, in the metastasis-positive 
group, the mean lymphocyte count was 2.14 ± 0.71 × 10⁹/L 
and the mean monocyte count was 0.56 ± 0.19 ×10⁹/L. In the 
metastasis-negative group, these values were 2.36 ± 0.68 ×10⁹/L 
and 0.51 ± 0.17 ×10⁹/L, respectively. Although the differences 
were not statistically significant, the LMR was lower in patients 
with axillary metastasis compared to those without metastasis 
(3.99 ± 2.14 vs. 5.01 ± 2.87). This difference did not reach 
statistical significance (p=0.092) (Table 1).

The diagnostic performance of LMR in predicting axillary 
lymph node metastasis was evaluated using receiver operating 
characteristic (ROC) curve analysis. The analysis yielded an area 
under the curve (AUC) of 0.58, and no clinically meaningful cut-
off value could be determined. Furthermore, logistic regression 
analysis demonstrated that LMR was not an independent 
risk factor for axillary metastasis (odds ratio (OR)=0.91; 95% 
confidence interval (CI): 0.80–1.04; p=0.179) (Figure 1).

Discussion
Breast cancer remains one of the most significant health 
challenges worldwide, not only due to its high incidence but 
also because axillary lymph node metastasis continues to 

represent the cornerstone of prognostic assessment and 
treatment planning.13 In this context, there is growing interest 
in identifying simple and inexpensive biomarkers that may 
complement traditional staging systems and help refine 
prognostic stratification.4

In this study, the relationship between the preoperative LMR and 
axillary lymph node metastasis in patients with breast cancer 
was investigated. Our findings demonstrated that LMR values 
were lower in the metastasis-positive group compared with 
the metastasis-negative group; however, this difference did not 
reach statistical significance, which is consistent with previous 
studies reporting limited independent prognostic value of LMR in 
breast cancer,14 while NLR has been shown to be a stronger and 
independent predictor, especially in triple- negative breast cancer.15 
ROC curve analysis showed poor discriminatory power (AUC=0.58), 
and logistic regression analysis revealed that LMR was not an 
independent predictor of axillary metastasis. These results suggest 
that LMR alone may not be a strong marker for predicting axillary 
involvement. The biological rationale for LMR lies in its ability to 
reflect the balance between immune response and inflammation. 
Lymphocytes play a critical role in tumor immune surveillance and 
suppression, whereas monocytes can differentiate into tumor- 
associated macrophages within the tumor microenvironment, 
thereby facilitating angiogenesis, invasion, and metastasis.16 
Consequently, lower LMR values may indicate increased 
metastatic potential. Several studies in different malignancies 
have demonstrated that decreased LMR is associated with poor 
survival outcomes and increased metastasis.17 The observation of 
lower LMR values in our metastasis-positive group is consistent 
with this biological mechanism; however, statistical significance 
could not be demonstrated, likely due to sample size limitations 
and the retrospective design.
Previous studies have reported conflicting results regarding the 
prognostic role of LMR in breast cancer. Ma et al. demonstrated 
that low LMR was associated with shorter disease-free survival 
(DFS) and identified LMR as an independent prognostic factor 
in patients receiving neoadjuvant chemotherapy.18 Similarly, 
Goto et al. and Ni et al. reported that higher pre-treatment 
LMR was associated with improved survival outcomes.19,20 In 
contrast, Balbaloglu et al. found that inflammatory indices, 
including LMR, had limited value in predicting sentinel lymph 
node metastasis in early-stage breast cancer.14 Our results are 
in line with these latter findings, suggesting that the predictive 
value of LMR for axillary metastasis remains inconclusive.
From a clinical perspective, LMR is an easily accessible, 
inexpensive, and noninvasive parameter, which makes it an 
attractive potential biomarker. Nevertheless, the present study 
indicates that LMR is insufficient as a stand-alone predictor of 
axillary metastasis. Therefore, it should not be used in isolation 
but rather interpreted in conjunction with classical prognostic 
factors and other hematologic indices such as NLR and PLR.

Limitations
Its retrospective and single-center design introduces potential 
bias, and the relatively small sample size may have limited the 
statistical power. Furthermore, given the dynamic nature of 
inflammatory markers, a single preoperative measurement may 
not accurately reflect the overall biological status.

Variable Metastasis 
(+) (n=62)

Metastasis 
(–) (n=78)

p 
value

Age
(years, mean ± SD) 59.1 ± 10.8 57.6 ± 11.6 0.421*

Total LN
(median, IQR) 14 (8–22) 13 (7–21) 0.338†

Lymphocytes (×10⁹/L) 2.14 ± 0.71 2.36 ± 0.68 0.118*

Monocytes (×10⁹/L) 0.56 ± 0.19 0.51 ± 0.17 0.147*

LMR
(mean ± SD) 3.99 ± 2.14 5.01 ± 2.87 0.092*

Abbreviations: LN, lymph node; LMR, lymphocyte-to-monocyte 
ratio; SD, standard deviation; IQR, interquartile range. 
*Student’s t-test; † Mann–Whitney U test.

Table 1. Comparison of clinicopathological and hematological 
parameters according to axillary lymph node metastasis status
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Figure 1. ROC curve analysis of LMR in predicting axillary 
lymph node metastasis
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Conclusion
In this study, the relationship between axillary lymph node 
metastasis and the preoperative LMR in patients with breast 
cancer was investigated. Our findings demonstrated lower LMR 
values in patients with metastasis; however, this difference did 
not reach statistical significance. Both ROC curve analysis and 
logistic regression indicated that LMR alone is not a strong 
predictor of axillary lymph node metastasis.
Nevertheless, the consistently lower LMR observed in the 
metastasis-positive group suggests that this parameter may 
serve as a complementary prognostic indicator. Its accessibility, 
low cost, and derivation from routine hematological tests render 
it potentially valuable, particularly in resource-limited settings. 
However, integration of LMR into clinical practice requires 
validation through larger, multicenter, and prospectively 
designed studies.
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