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Neutrophil-to-lymphocyte ratio is a negative prognostic biomarker
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Background: Inflaimmation plays an important role in the occurrence, development, and metastasis of
tumors. However, the prognostic role of the neutrophil-to-lymphocyte ratio (NLR) in patients with luminal
A breast cancer has rarely been reported in the literature. The purpose of this study was to investigate the
relationship between preoperative peripheral blood NLR and the survival rate of patients with luminal A
breast cancer.

Methods: Data from 226 eligible patients with luminal A breast cancer at the Chongqing University Cancer
Hospital between 2011 and 2016 were obtained. The cut-off value for NLR for predicting overall survival
(OS) rate was obtained from the receiver operating characteristic (ROC) curve. The baseline characteristics
of 2 groups were compared using the Chi-square test or Fisher’s exact test, and OS was estimated using the
Kaplan-Meier method. Cox analysis was performed to determine the correlation between clinicopathological
parameters and prognosis.

Results: ROC curve analysis showed that the cutoff value for NLR to predict OS was 2.0. Kaplan-Meier
analysis revealed that the OS of patients with a NLR <2.0 was significantly longer than that of patients with
a higher NLR >2 (P<0.0001). The area under the curve (AUC) for NLR to predict OS was 0.781 [95%
confidence interval (CI): 0.712-0.851], sensitivity was 54.17%, and specificity was 97.06%. In univariate Cox
regression analysis, NLR, tumor (T) stage (T3-T4 vs. T1-T2), and histological grade (II-III vs. I) were all
significantly associated with OS. In multivariate Cox regression analysis, NLR and histology grade (II-III vs. I)
were independent prognostic factors for OS.

Conclusions: The results suggested that higher preoperative NLR was associated with worse prognosis in

luminal A breast cancer.
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Introduction

In 2020, breast cancer represented 12% of all human
malignancies, surpassing lung cancer, and becoming the
most common malignancy worldwide (1,2). Among all
types of breast cancer, Luminal A type had relatively less
aggressive behavior. It has the best prognosis among all
subtypes, and the 5-year overall survival (OS) probability
can reach 95.1% (3). However, the axillary lymph node
metastasis rate of patients with luminal A breast cancer is
still 26.3%, and the local recurrence rate of some patients
can reach 29% (4). Thus, the prognostic factors associated
with luminal A breast cancer require further investigation.
The immune system is known to have a significant impact
on tumor occurrence and progression. Several studies have
indicated that the neutrophil-to-lymphocyte ratio (NLR) is
a useful biomarker to predict the survival outcome of breast
cancer (5-7). A meta-analysis of 39 trials, which included
17,079 breast cancer patients, showed that increased NLR
before treatment was correlated with poorer OS (8). Two
different preclinical studies of breast cancer have revealed
that neutrophil recruitment and accumulation could lead
to an increase in metastatic ability and a decrease in the
survival rate (9,10). Some studies have shown that women
with high lymphocyte concentrations in breast cancer have
better survival outcomes (11,12). Thus, the effect of NLR
on survival is worthy of further exploration. We therefore
performed this study to evaluate the prognostic value of

Highlight box

Key findings

* NLR had a negative effect on the prognosis of luminal A breast
cancer. This finding provides a potential noninvasive prognostic
biomarker for luminal A breast cancer patients.

What is known and what is new?

* NLR, as an indicator of systemic inflammation, has been studied in
the prognosis of many cancers.

* The relationship between NLR and luminal A breast cancer has
been rarely reported. We evaluated the prognostic value of NLR in
luminal A breast cancer in this study.

What is the implication, and what should change now?

* In future studies, attention should be given to the tumor
development processes and immune heterogeneity of breast
carcinoma. Whether anti-inflammatory therapy can improve the
sensitivity of breast cancer patients to chemotherapeutic drugs or
improve the prognosis of breast cancer patients is a topic worthy of
further study.
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NLR for OS of patients with luminal A breast cancer. We
present the following article in accordance with the STARD
reporting checklist (available at https://gs.amegroups.com/
article/view/10.21037/gs-23-80/rc).

Methods
Patient selection

This retrospective cohort study involved consecutive
patients diagnosed with luminal A breast cancer who
received surgical intervention at Chongqing University
Cancer Hospital between January 2011 and December
2016. The inclusion criteria and exclusion criteria for the
study were: (I) patients with complete clinicopathological
data were included; (II) patients with hematological
diseases, acute and chronic infections, kidney diseases, and
other diseases or factors that affect blood indexes were
excluded; and (III) patients with luminal A breast cancer
were included according to immunohistochemistry (IHC)
and fluorescent in situ hybridization (FISH).

Because other molecular tests such as microarray and
PAMS50 are not commonly used in clinical examinations, in
this study, molecular typing was determined by the results
of IHC and FISH. The St Gallen International Expert
Consensus 2013 defined luminal A breast cancer with
estrogen receptor (ER) >1% (breast cancer samples with
1-100% tumor nuclei positive), progesterone receptor (PR)
>20% (220% of tumor nuclei positive), Ki-67 <14% (<14%
of tumor nuclei positive), and human epidermal growth
factor receptor 2 (HER2) negative. IHC or FISH was used
to determine the status of HER2 (13). IHC and FISH were
scored as follows: (I) IHC score of 0 or 1 was classified as
HER?2-negative tumors; (II) patients with an IHC score of
2 were tested by FISH. If the result of the FISH test was
HER2 amplification, it was considered HER2-positive;
otherwise, if no amplification was found, it was HER2-
negative; and (III) IHC3+ staining cases were regarded
as HER2-positive (Figure 1). The specific criteria for
pathological findings were as follows: IHCO was defined as
invasive breast cancer with incomplete and weak membrane
staining <10% of tumor cells or unstained. IHC1+ was
defined as invasive breast cancer with incomplete membrane
staining that was faint/barely perceptible and in >10% of
tumor cells. IHC2+ was defined as invasive breast cancer
with weak to moderate complete membrane staining
observed in >10% of tumor cells; these patients required
FISH to determine HER? status. The amplification of the
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Figure 1 Representative images. (A) IHC results of ER positive 21% and ER-negative breast cancer. (B) IHC findings showing PR
>20% and PR-negative samples. (C) The IHC findings showing Ki-67 >14% and Ki-67 <14%. (D) IHC results of HER2(-), HER2(1+),
HER2(2+), and HER2(3+) samples. (E) Patients with an IHC score of 2 tested by FISH. If the FISH test showed HER2 amplification, it was
considered HER2-positive, otherwise, it was HER2-negative. ER, estrogen receptor; PR, progesterone receptor; HER2, human epidermal

growth factor receptor 2; FISH, fluorescent in situ hybridization; IHC, immunohistochemistry.

HER?2 gene was defined when the HER2/chromosome
enumeration probe 17 (CEP17) >2.0 and the average HER2
copy number was >4.0 signals per cell. The HER2 status
was defined as negative when the HER2/CEP17 was <4.0
signals per cell. When the HER2/CEP17 was <2.0 and
the average HER2 copy number was >6.0 signals per cell,
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the HER? status was defined as HER2 amplification. The
HER?2 status was defined as negative when the HER2/
CEP17 <2.0 and the average HER2 copy number >4.0 and
<6.0 signals per cell or the average HER2 copy number
<4.0 signals per cell. IHC3+ indicated that more than 10%
of invasive cancer cells showed intense, complete, and
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circumferential cell membrane staining (14).

To ensure the precision of the results in this study, we
asked 2 pathologists to read the pathology slice. One of
the experienced pathologists observed the staining with an
optical microscope and identified the proportion of positive
expression according to the guidelines, and the other then
reviewed the results. When the results were inconsistent
or difficult to determine, the 2 pathologists decided after
discussion. The study was conducted in accordance with
the Declaration of Helsinki (as revised in 2013) and was
approved by the medical ethics committee of the Chongqing
University Cancer Hospital (No. CZLS2023014-A). The
ethics committee waived the necessity of informed consent
due to the retrospective analysis of routine data. Patient
records/information were anonymized and deidentified
prior to analysis.

Detection method

The results of a complete blood count test were obtained
within 1 week of surgery. In this study, we used the results
of the test conducted closest to the date of the operation as
the final result. All subjects fasted for 12 h before 2.0 mL of
fasting peripheral venous blood was collected in the early
morning and placed in an ethylenediaminetetraacetic acid
(EDTA) routine blood tube (anticoagulant tube). The
sample was mixed before examination and the complete
blood count test performed within 1 h. Routine blood
examination was performed with the Sysmex XIN9000 blood
cell analyzer. We collected blood indices, including white
blood cell (WBC), red blood cell (RBC), platelet count (PLT),
absolute neutrophil count (ANC), absolute lymphocyte count
(ALC), and absolute monocyte count (AMC). NLR was
defined as the ratio between ANC and ALC.

The determination of sample size and the collection of
clinical data

In order to ensure the statistical power of the sample size,
we used G*Power to calculate the effective sample size
needed for our study, and the final total sample size was
set at 220 (15). Medical records were obtained from the
hospital’s medical system, and clinical pathological data
were collected, including medical history, age, number of
axillary lymph node metastases, vascular tumor thrombus;
tumor (T), lymph node (N), and metastasis (M) stage; ER,
PR, and HER? status; and histology grade. We temporarily
recorded the missing data as unknown if clinical data such
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as histology grade and T/N stage were missing.

Follow-up

In this study, a combination of electronic medical records,
outpatient follow-up, and telephone follow-up was used.
The last follow-up was on 23 February 2022. The period
from the time of pathological diagnosis to the time of death
or the end of follow-up was defined as the survival time.

Statistical analysis

Data were processed using GraphPad Prism 8.0.1 (GraphPad
Software Inc., San Diego, CA, USA) and SPSS version
25.0 (IBM Corp., Armonk, NY, USA). Receiver operating
characteristic (ROC) curves were used to determine the
appropriate cut-off value to balance the specificity and
sensitivity of the observation index. A larger area under
curve (AUC) value showed that NLR was more likely to
make an accurate prediction for OS. Therefore, based on
the data at the end of the follow-up, we drew the ROC
curve and the maximum value of the Youden index was
used to determine the cutoff value of NLR, and patients
were divided into a low-NLR group and high-NLR group
accordingly. The Chi-square test and the Fisher exact test
were used to compare the clinicopathological characteristics
of the 2 groups of patients. Survival curves were drawn
using the Kaplan-Meier method and the logarithmic rank
test was used to compare the differences in survival curves
between these 2 groups. The Cox proportional hazards
model was used to calculate the hazard ratio (HR) and the
95% confidence interval (95% CI). Results with a P value
<0.05 were considered statistically significant.

Results
Characteristics of the included patients

After preliminary screening of the medical records using
the hospital database platform, 1,465 breast cancer patients
who underwent surgery at the Chongqing University
Cancer Hospital were further screened. Among them,
1,233 patients were excluded because they did not meet
the molecular typing conditions above, and 6 patients were
excluded because they did not have complete preoperative
neutrophil and lymphocyte examination results. Finally, a
total of 226 patients met the criteria for analysis. According
to the G*Power calculation, the sample size included in our
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1,465 breast cancer patients who received surgery from January
2011 to December 2016 were screened

Not fulfilling the inclusion criteria
e Preoperative puncture and postoperative

Y

pathological immunohistochemistry: ER <1%,
PR <20%, Ki-67 >14%, HER2 positive (n=1,233)

2832 eligible patients

Other 6 patients were excluded
e Patients had no NLR record (n=6) |

Y

Final study cohort (n=226)

Figure 2 Flow chart of patient screening. ER, estrogen receptor; PR, progesterone receptor; HER2, human epidermal growth factor

receptor 2; NLR, neutrophil-to-lymphocyte ratio.
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AUC: 0.781 95% CI: (0.712-0.851)
OO T T T T

0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity

Figure 3 ROC curve of NLR for predicting overall survival.
AUC, area under the curve; CI, confidence interval; ROC, receiver

operating characteristic; NLR, neutrophil-to-lymphocyte ratio.

study was effective (15). The patient screening flow chart is
shown in Figure 2.

Determination of the cut-off value for NLR

The ROC curve for NLR is shown in Figure 3. As the AUC
for NLR to predict OS was 0.781 (95% CI: 0.712-0.851),
NLR was considered an accurate marker for predicting OS
in patients with luminal A breast cancer. The critical value
corresponding to the maximum of the Youden index was the
best. In this study, according to the maximum value of the
Youden index (0.512), the cut-off value of NLR to predict
OS was 2.0, sensitivity was 54.17%, and specificity was
97.06%. The included patients could be divided into high
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and low groups according to the cut-off value and included
121 and 105 patients, respectively.

Comparison of clinicopathological features in patients with
luminal A in the low- and bigh-NLR groups

We described the clinicopathological and treatment
characteristics of the entire population according to NLR
group (<2.0 vs. >2.0). At the time of this analysis (23 February
2022), a total of 34 patients had died, including 33 from the
high group and 1 in the low group. We used the Chi-square
test to examine the basic clinical characteristics of patients
with high and low NLR (7able 1) and found that the basic
clinical characteristics of the 2 groups were similar (P>0.05).
Regarding the clinical variables at the time of diagnosis,
cases with NLR >2.0 were older and had a higher clinical
staging of lymph nodes and tumor size, although without
statistical significance.

The relationship between NLR and prognosis in patients
with luminal A breast cancer

The survival curves of the 2 groups of patients are shown
in Figure 4. The Kaplan-Meier analysis showed significant
differences in OS between patients with NLR <2.0 and
NLR >2.0 (HR =33.26; 95% CI: 16.98-65.15; P<0.0001).
The OS probability of the low-NLR group was better.
Univariate Cox regression analysis showed that T stage (13-
T4 vs. T1-T2), histological grade (II-III vs. I), and NLR
affected the OS of patients with luminal A breast cancer
(Table 2), and the HRs were 3.004 (95% CI: 1.065-8.475;
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Table 1 Comparison of baseline characteristics between high- and Table 1 (continued)

low-NLR groups in luminal A breast cancer

High NLR (n=121), Low NLR (n=105),

Characteristics 9N u'f((oz)ﬂm), Low ’::f((;? %), b alue Characteristics No. (%) No. (%) P value
Age at diagnosis 0.876 ER status 0.695
<50 years 76 (62.8) 67 (63.8) <20 6 (5.0) 6 (5.7)
>50 years 45 (37.2) 38 (36.2) 21-40 3(2.5) 4(3.8)
T stage 0.386 41-60 12(9.9) 6(5.7)
1 44 (36.4) 46 (43.8) 61-80 47 (38.8) 37 (35.2)
T2 60 (49.6) 49 (46.7) =81 53 (43.8) 52 (49.5)

NLR, neutrophil-tolymphocyte ratio; G-CSF, granulocyte colony

T3 4(3.9) 5(4.8) stimulating factor; PR, progesterone receptor; ER, estrogen
T4 12 (9.9) 5(4.8) receptor.
Unknown 1(0.8) 0 (0.0)
N stage 0.267 NLR - High == Low
NO 76 (62.8) 63 (60.0) 1.00 { e - - - b oo o P Bl oo
>
N1 17 (14.0) 25 (23.8) 2 075 ]
N2 16 (13.3) 11 (10.5) 3
& 0.50 o
N3 11 (9.1) 6 (5.7) g
£ 0.25
Unknown 1(0.8) 0(0.0) E P<0.0001
Neoadjuvant 0.815 0.00 1_ . ! ! ! !
0 25 50 75 100 125
Yes 21 (17.4) 17 (16.2) e, month
No 100 (82.6) 88 (83.8) . Number at risk
Vascular tumor thrombus 0.232 % NLR:\ow:I 105 105 84 41 1
Yes 19 (15.7) 23 (21.9) 0 25 50 75 100 125
Time, months
No 102 (84.3) 82 (78.1)
Figure 4 Survival curve of patients with different NLR levels.
G-CSF 0.407 NLR, neutrophil-to-lymphocyte ratio.
Yes 17 (14.0) 19 (18.1)
No 104 (86.0) 86 (81.9)
_ P=0.0376), 1.676 (95% CI: 1.007-2.791; P=0.047), and
Histology grade 0.407 33.26 (95% CI: 16.98-65.15; P<0.0001), respectively. The
' 16 (13.2) 10(9.5) above variables were incorporated into the multivariate
I 75 (62.0) 65 (61.9) Cox proportional regression analysis, which found that
I 3(2.5) 7(6.7) NLR and histology grade (II-III vs. I) were independent
Unknown 27 (22.3) 23 21.9) risk factors that affected the OS of patients with luminal A
breast cancer, and the HRs were 36.003 (95% CI: 4.912-
PR status 0.163 o
263.92; P<0.0001) and 1.924 (95% CI: 1.14-3.25; P=0.014),
20-39 15(12.4) 7(6.7) respectively (Tuble 3).
40-59 6 (5.0) 11 (10.5)
>80 77 (63.6) 72 (68.6)

The high heterogeneity of breast cancer has resulted in

Table 1 (ontinued) varying clinical treatment options and clinical outcomes.
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Table 2 Univariable Cox regression analysis for overall survival in luminal A breast cancer patients

Luminal A breast cancer patients (n=226)

Variables

HR 95% ClI P value
Age at diagnosis (=50 vs. <50 years) 1.252 0.926-1.693 0.144
Neoadjuvant (yes vs. no) 1.192 0.509-2.790 0.686
Vascular tumor thrombus (yes vs. no) 1.794 0.746-4.313 0.192
G-CSF (yes vs. no) 1.107 0.465-2.638 0.818
T stage (T3-T4 vs. T1-T2) 3.004 1.065-8.475 0.038
N stage (N1-N3 vs. NO) 1.178 0.855-1.623 0.315
Histology grade (lI-Ill vs. 1) 1.676 1.007-2.791 0.047
ER status 0.999 0.983-1.014 0.848
PR status 0.996 0.981-1.012 0.642
NLR (=2 vs. <2) 33.26 16.98-65.15 <0.0001

HR, hazard ratio; Cl, confidence interval; G-CSF, granulocyte colony stimulating factor; ER, estrogen receptor; PR, progesterone receptor;
NLR, neutrophil-to-lymphocyte ratio.

Table 3 Multivariable Cox regression analysis for overall survival in luminal A breast cancer patients

Luminal A breast cancer patients (n=226)

Variables

95% ClI P value
T stage (T3-T4 vs. T1-T2) 1.098 0.769-1.566 0.608
Histology grade (lI-lll vs. 1) 1.924 1.140-3.250 0.014
NLR (=2 vs. <2) 36.003 4.912-263.920 <0.0001

HR, hazard ratio; Cl, confidence interval; NLR, neutrophil-to-lymphocyte ratio.

Based on the molecular classification, breast cancer is
divided mainly into 4 types, of which the luminal subtype
A is considered to have the best prognosis among all breast
cancer types (16). Nevertheless, a fraction of patients with
luminal A have a poor prognosis, and the cause of this
phenomenon is unclear (17). In this study, we found that
NLR and histology grade (II-III vs. I) were independent
risk factors for patients with luminal A breast cancer.

The histological grade reflects the morphology of cancer
cells (ductal formation), the nuclear morphology of cancer
cells (nuclear atypia), and the proliferation ability of cancer
cells (nuclear mitosis number), and it can predict prognosis.
As in previous reports, our study found that the higher the
histological grade, the worse the prognosis of breast cancer
(17-20). A study by the Nottingham team, which included
2,219 cases of breast cancer eligible for surgical intervention
and with long-term follow-up data, showed that the
classification had an important influence on the outcome of
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breast cancer and played a complementary role for defining
the tumor lymph node (LN) stage (17). There is convincing
evidence that tumor behavior can be accurately predicted
by histology grade, especially in the early stage of small
tumors (17-19). The effect of histological classification on
the biological behavior of breast cancer was consistent with
the clinical results we observed in this study and was closely
related to prognosis.

Tumor size often impacts breast cancer prognosis.
Previous study indicated that large tumor size adversely
affected prognosis in non-luminal A breast cancer (21)
However, in luminal A breast cancer, many studies have
failed to find association between tumor size and prognosis,
regardless of lymph node positivity (22-25). Similarly, in
the current study the association between tumor size and
prognosis was not found. Lymph node metastasis is another
important factor that influences the progression of breast
cancer. Some studies reported that lymph node metastasis
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had adverse effect on the prognosis of patients with luminal
A subtype (26,27). While, in the current study, lymph node
metastasis status had no independent prognostic value in
multifactorial analysis. The contradictory results urge future
study with large sample size and a long follow-up period.

Immune status and inflammatory response had a non-
negligible effect on the tumors. As a combination index
of ANC and ALC, NLR reflects the balance between
neutrophil-associated tumor inflammation and lymphocyte-
dependent antitumor immune response to some extent.
Related studies have shown that NLR can be used to
predict the prognosis of colorectal cancer, gastric cancer,
lung cancer, and other tumors (28-30), and it has been
receiving increasing attention in the field of oncology.
Previous studies have evaluated the prognostic role of
NLR in different molecular subtypes of breast cancer.
Bozkurt et al. (31) and Qiu et 4/. (32) studied 85 and 406
patients, respectively, with triple-negative breast cancer
stages I to III. They obtained similar results and showed
that a higher NLR was independently correlated with a
worse OS and disease-free survival (DFS), with a cutoff
value of 2.0 and 2.85, respectively. Tiainen ez a/. (33). found
that the outcome of HER?2 positive patients with high
NLR was poor if their adjuvant treatment did not include
trastuzumab. However, there have been few reports on the
prognostic value of NLR in luminal A breast cancer. The
results of our study suggested that NLR may have predictive
significance for the prognosis of patients with luminal A
subtype breast cancer. In a previous study, elevated NLR was
associated with advanced age, larger tumors, and stage of
the disease (5). However, in the present study, there was no
relationship between NLR and clinicopathological factors.
Therefore, the mechanism of how NLR affects survival is
worthy of further study to provide a deeper understanding
of the biological process and the heterogeneity of immunity
in breast carcinoma and to improve the prognosis and
treatment strategies of patients.

Biologically, an imbalance in the ratio of neutrophils to
lymphocytes has potential effects on tumor progression
and prognosis. There is scientific evidence that neutrophils
are related to tumor-promoting activities iz vivo, such as
enhancing angiogenesis, thereby promoting the metastatic
ability of tumor cells. Conversely, lymphocytes play an
immune monitoring role in cancer (34-36). However,
there are few reports on the specific mechanism. In studies
evaluating circulating tumor cells (CTCs) in which poor
prognosis was mediated by neutrophils, a Gene Ontology
(GO) analysis was performed to define the enriched
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activities involving the 337 target genes. The results showed
that CTCs were related to the neutrophil-mediated immune
response, especially in the initiation and degranulation of
the neutrophil. In addition, this study found that tumor
necrosis factor a (TNF-0) signaling via nuclear factor-
kB (NF-«B) and hypoxia promote neutrophil activation,
particularly neutrophil degranulation, which augments
CTC levels. In addition, TNF-a signaling is associated with
the activation of neutrophil extracellular traps (NETs) in
the inflammatory response. The connection between CTCs
and NET5 is related to a decrease in cell killing capacity,
prompting immune escape and a worse prognosis (37).

One study revealed that neutrophils release their dense
chromatin and produce NETS, enormous DNA net-like
structures, outside the cell (38). Another study first reported
cancer cells in cancer thrombus-delivered granulocyte colony
stimulating factor (G-CSF) that could raise neutrophils
levels to frame NETs (39). Furthermore, the NET structure
in cancer can capture CTCs, permitting relocation and
intrusion and leading to a poor prognosis (40). Other basic
research supports the above results. In the above study, 2
cell lines were used: MDA-MB-231 cells, which show a high
production of G-CSF, and MCF-7, which rarely secrete
G-CSF. The neutrophils cocultured with MDA-MB-231
cells formed extensive NETs which increased cell migration.
Although neutrophils cocultured with MCF-7 cells formed
few NETs and neutrophils, which were not activated, they
had a negative influence on the migration of cell (41). The
same study also found that in a dominant high-risk luminal
A breast cancer subtype, the high expression of G-CSF was
accompanied by neutrophil aggregation, which may explain
our findings in patients with luminal A breast cancer.
Neutrophils have also been considered a therapeutic target
in some experimental therapies (42). Cancer cells stimulate
the expression of interleukin (IL-17) from gamma-delta T
(gdT) cells, leading to a cascade effect of systemic immune
activation, with gdT cells and neutrophils jointly driving
the metastasis of breast carcinoma (43). Thus, to improve
prognosis for these patients, in future studies, greater
attention should be given to the tumor development
processes and immune heterogeneity of breast carcinoma.
It has been reported that inflammation can promote
angiogenesis and metastasis of malignant cells and alter the
response to hormones and chemotherapeutic agents (34).
Therefore, whether anti-inflammatory therapy can improve
the sensitivity of breast cancer patients to chemotherapeutic
drugs or improve the prognosis of breast cancer patients is a
topic worthy of further study.
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There were some limitations to our study. First, although
we strictly enforced the inclusion and exclusion criteria, the
peripheral blood cell count may still have been affected by
potential confounding factors such as smoking and drinking.
Second, this study was performed at a single center, based
only on retrospective data collection and analysis of a small
number of patients. Although our sample size was sufficient
according to the G*Power calculation, our findings may
be more persuasive if verified by larger clinical multicenter
research in the future. Third, we were unable to evaluate
the response to treatment because this was a retrospective
study with a long duration. Therefore, in the future, we will
explore the relationship between the treatment response
of patients with NLR and luminal A breast cancer. Fourth,
in our study, the critical cutoff value of the NLR was
determined using ROC curve analysis. However, the ROC
curve only considers “death” as the prognostic outcome and
survival time is not taken into account, so prognosis could
not be accurately judged. Additional studies are needed to
explore the best critical value to evaluate prognosis. Finally,
the use of G-CSF in some patients might have affected the
number of neutrophils and influenced our results.

Conclusions

The results of our study were consistent with the results of
previous studies and further demonstrated the relationship
between a high NLR with poor outcomes in patients with
luminal A breast cancer. However, further basic research is
needed to demonstrate the mechanism of how NLR affects
the prognosis of patients with luminal A breast cancer.
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