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Abstract

Introduction: The prognostic and predictive value of inflammatory markers in breast cancer is known.
However, the relationship in elderly patients has rarely been reported. This study aimed to explore the
connection between pretreatment inflammatory markers and the survival of patients with stage I-lIl
elderly breast cancer.

Methods: A total of 260 patients with stage | ~ Ill breast cancer over 65 years old in this study from
2003 to 2023 were enrolled. Receiver Operating characteristic Curve (ROC) was used to determine the cut-
off value of the Neutrophil-to-Lymphocyte Ratio (NLR), Platelet-to-Lymphocyte Ratio (PLR), and Systemic
Immune-inflammation Index (SlI), which were divided into high or low groups. We used the Kaplan-Meier
curve and log-rank test to assess Overall Survival (OS) and Disease-Free Survival (DFS). The Cox regression
model was used to identify the prognostic significance of NLR, PLR, and SII.

Results: The cut-off values of NLR, PLR, and SIl were 2.04, 185.27, and 429.06. Univariate analysis
showed that age, pathological grade, clinical stage, molecular typing, NLR, PLR and Sll were the influencing
factors of DFS in elderly breast cancer (P<0.05). Age, clinical stage, molecular typing, endocrine therapy,
NLR and SIl were the influencing factors of OS in elderly breast cancer (P<0.05). Cox regression model
analysis showed that clinical stage (P=0.006), NLR (P=0.029) and SII (P=0.014) were independent prognostic
factors of DFS in elderly patients with breast cancer; late clinical stage, higher NLR and Sl were significantly
associated with higher recurrence risk; age (P = 0.001), clinical stage (P=0.044), molecular typing (P=0.002),
endocrine therapy (P=0.016), NLR (P=0.023) were significantly associated with higher recurrence risk. the
high NLR group had a higher risk of death.

Conclusion: Our study showed NLR, PLR and Sll can be used as simple biomarkers to predict the
prognosis of elderly patients with breast cancer. Sll is an independent prognostic factor of DFS in elderly
breast cancer, and NLR is an independent prognostic factor of DFS and OS in elderly breast cancer.
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Introduction

With the aging of the global population, there are more and
more elderly breast cancer. As of 2016, more than 50% of breast
cancer patients are over 60 years old [1]. Surgery combined with
adjuvant chemotherapy and radiotherapy can effectively improve
the survival rate of patients with breast cancer [2], but elderly
breast cancer patients have their own characteristics, such as ol-
der age, decline of important organ function, more systemic ac-
companying diseases, poor surgical tolerance, etc., so there is no
unified treatment plan for elderly breast cancer [3]. In addition,
the damage of heart function caused by anthracycline toxicity
is paid more attention by medical workers. Therefore, it is very
important to find some accurate predictors for elderly breast
cancer to identify their better prognosis, choose individualized
treatment, and reduce the decline of quality of life caused by over
treatment.

In recent years, many researchers have noticed the relationship
between inflammation and tumorigenesis and development.
Lymphocytes and Neutrophils are the most important effector
cells, which play an important role in the body’s inflammatory
response. Cytokines in Platelets, such as CD40L and interleukin
(IL-1, IL-3, IL-6), also play an important role in inflammation and
immune response. Many reports have shown that inflammatory
indicators such as neutrophil/lymphocyte ratio (NLR), Platelet/
Lymphocyte Ratio (PLR), and Systemic Immune inflammatory In-
dex (Sll) are prognostic factors for for Lung cancer, Gastric cancer,
Cholangiocarcinoma and other malignant tumors [4-6]. With the
increase in age, the body’s chronic inflammatory response in-
creases, and the inflammatory markers also increase accordingly
[7], but whether inflammatory markers can play the same role in
the prognosis evaluation of elderly cancer patients is still unclear.
Therefore, the purpose of this study was to explore the prognostic
significance of peripheral blood inflammatory markers in elderly
patients with breast cancer, and to provide a reference value for
oncologists in the treatment choice.

Materials and methods
Patient selection

Methods: A total of 260 elderly patients with breast cancer dia-
gnosed at Guangxi Medical University Cancer Hospital between
January 2003 and May 2018 were retrospectively analyzed. All
patients signed informed consent for treatment and follow-up. All
procedures conform to the ethical standards of the agency and
the National Research Council, as well as the 1964 Helsinki decla-
ration. This study was reviewed and approved by the ethics com-
mittee of Guangxi Medical University Cancer Hospital (Approval
number: LW2021025)

Inclusion criteria: (A) All patients were diagnosed at least 65
years old; (B) All patients underwent radical surgery for breast
cancer; (C) All patients were confirmed to have invasive ductal
carcinoma by preoperative puncture and postoperative patholo-
gical diagnosis; (D) All patients had complete clinical records and
follow-up data; (E) All peripheral blood samples were collected
one week before treatment, and the inflammatory marker data
were complete.

Exclusion criteria: (A) receiving chemotherapy, radiotherapy,
endocrine therapy, and targeted therapy before collecting peri-

pheral blood samples; (B) male breast cancer patients; (C) pa-
tients with acute and chronic inflammatory diseases or autoim-
mune diseases such as pneumonia, systemic lupus erythemato-
sus, and hepatitis; and (D) patients with undetermined clinical
data such as pathological stage and molecular typing; (E) patients
with distant metastasis defined before operation.

Classification criteria

TNM stages was based on the eighth edition of the American
Joint Committee on Cancer (AJCC) and the Union for International
Cancer Control (UICC) [8,9]. All patients in this study were stage I-
Il patients. The diagnosis of invasive ductal carcinoma in this study
was based on the 2012 World Health Organization (WHO) breast
tumor classification into grade I, Il and Il [10]. Molecular typing
was based on St. Gallen international breast cancer treatment ex-
pert consensus in 2019 [11], which defines ER and PR expression
>1% as positive, Ki-67 expression >14% as high expression, and
it were divided into Luminal A, Luminal B1 (luminal B-like (HER2
negative)), Luminal B2 (luminal B-like (HER2 positive)), HER-2 ove-
rexpression type and Triple Negative Breast Cancer (TNBC).

Data collection

The clinical characteristics of the patients were collected, in-
cluding age at first diagnosis, pathological grade, vascular can-
cer thrombus, clinical stage, molecular typing, surgical methods,
endocrine therapy, and peripheral blood parameters. Peripheral
blood was collected before neoadjuvant chemotherapy and sur-
gery for the first time. Blood samples were collected with sterile
EDTA tube and analyzed by bc-6900 automatic hematology ana-
lyzer. The main indexes analyzed were neutrophil (n), lymphocyte
(L), platelet (P), and the corresponding inflammatory indexes NLR,
PLR, SIl. Sl was defined as neutrophil count * platelet count / lym-
phocyte count.

Follow up

All patients who underwent surgery were defined as the star-
ting point for calculating the survival time. They were reexamined
every 3 months within 2 years, half a year after 2-5 years, and
every 1 year after 5 years. During the study period, outpatient or
telephone follow-up was conducted every half a year. The follow-
up evaluation items mainly included symptom inquiry, physical
examination, laboratory examination (blood routine, blood bio-
chemistry, tumor markers, etc.), breast, liver, thyroid, gynecologi-
cal ultrasound, and CT examination.

Statistical analysis

IBM SPSS software (version 24.0) and Empower stats software
(version 2.2) were used to perform the data analysis. The opti-
mal cut-off values of NLR, PLR and SII were 2.07, 185.27 and
428.44, respectively. Continuous variables were described by
(meanzstandard deviation) and analyzed by t test; categorical va-
riables were described by [n (%); C2 test was used to evaluate
the correlation between NLR, PLR, Sll and clinical features. Kaplan
Meier method and log rank test were used for single factor ana-
lysis survival analysis. The Overall Survival (OS) and Disease-Free
Survival (DFS) of different variables were compared, DFS refers to
the time from the operation time to the first local recurrence, dis-
tant metastasis, contralateral breast cancer, other secondary pri-
mary cancer or death from any cause. OS refers to the time from
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the operation time to death from any cause. Cox proportional ha-
zard regression model was used in multivariate survival analysis.
Variables with P < 0.05 in single factor analysis were included in
Cox proportional hazard regression model to evaluate the inde-
pendent correlation between risk ratio (HR) and 95% Confidence
Interval (Cl) of each factor DFS and OS of P<0.05 was set as statis-
tically significant.

Results
General clinical features

A total of 260 elderly patients with breast cancer were in-
cluded in this study. 227 of them had complete DFS and OS fol-
low-up data. The subjects were followed up to July 2020, with an
average follow-up time of 62 months (5~120 months). Among the
260 patients, the median age of initial diagnosis was 69 years old
(65~92 years old), and 141 patients were less than 70 years old.
There were 69 patients aged 70~74, 35 patients aged 75~79, and
15 patients aged 80 and above. The pathological types of 260 pa-
tients were invasive ductal carcinoma, of which 133 patients had
histological grading data, including 8 cases (6.02%) in grade |, 69
cases (51.9%) in grade Il and 56 cases (42.1%) in grade Ill; 155
patients had tumor vascular tumor thrombus data, including 112
cases (72.3%) with vascular tumor thrombus and 43 cases (27.7%)
without vascular tumor thrombus. In clinical stage, 165 cases
(63.46%) were stage Il breast cancer, while 36 cases (13.85%)
were stage | and 59 cases (22.69%) were stage IIl. There were 141
cases (54.23%) without axillary lymph node metastasis, 81 cases
(31.15%) with 1~3 lymph nodes metastasis, 24 cases (9.23%)
with 4~9 lymph nodes metastasis, and 14 cases (5.38%) with
more than 9 lymph nodes metastasis. According to the sentinel
lymph node status, 171 patients (65.77%) underwent modified
radical mastectomy, 66(25.38%) underwent simple mastectomy
plus sentinel lymph node biopsy, 21(8.08%) underwent breast
conserving surgery, and 2(0.77%) underwent breast reconstruc-
tion. The most common molecular typing was luminal B1, with
94 cases (36.13%), followed by triple negative type, with 46 cases
(17.69%). Among them, 168 cases were hormone receptor posi-
tive, 122 cases (72%) received endocrine therapy, and 46 cases
(72%) did not receive endocrine therapy. Among the 122 patients
who received endocrine therapy, more than 85% chose aroma-
tase (Al) therapy.

Obtaining the optimal cut-off values of NLR, PLR and SlI

NLR, PLR and SIl were used as test variables to make ROC
curve. The AUC of NLR, PLR and SII were 0.699 (P<0.001), 0.596
(P=0.037) and 0.691 (P<0.001), respectively. According to the
highest Youden index, the cut-off points of NLR, PLR and SII are
2.04, 185.27 and 429.06. (Table 1 ,Figure).According to the cut-
off value, NLR, PLR and SIl were divided into NLR low expression
group (169 cases), NLR high expression group (91 cases), PLR
low expression group (186 cases), PLR high expression group (74
cases), Sll low expression group (133 cases), Sl high expression
group (127 cases) (Table 2).

Correlation between clinical parameters and NLR, PLR, SlI

In our study, the expression of NLR, PLR and SII had no signi-
ficant difference in the overall population distribution (P>0.05)
(Table 2).

Survival analysis

Single factor analysis of influencing factors of DFS and
0S: In single factor analysis, age (P=0.018), histological grade
(P=0.037), clinical stage (P<0.001), molecular typing (P= 0.006),
NLR (P<0.001), PLR (P=0.006) and Sl (P<0.001) were the influen-
cing factors of DFS in 227 elderly patients with breast cancer
(<0.05). Age (P=0.013), clinical stage (P<0.017), molecular typing
(P<0.001), endocrine therapy (P=0.024), NLR (P<0.001) and SlI
(P=0.047) were the influencing factors of OS (<0.05). The low ex-
pression of NLR and SII was significantly correlated with better OS
(Figure 2 & Table 3).

Cox proportional hazards regression model was used to ana-
lyze the independent prognostic factors of DFS and OS: In our
study, Age, clinical stage, molecular subtype, NLR, PLR and SlI
were included in the Cox proportional hazards regression model
of DFS. The results showed that clinical stage (HR=5.122, 95%
Cl 1.596-16.440, P=0.006), NLR (HR=2.340, 95% Cl 1.089-5.028,
P=0.029) and SIl (HR=3.132, 95% Cl 1.263~7.766, P=0.014) were
an independent prognostic factor for DFS in elderly breast cancer.
The risk of disease progression in clinical stage Ill patients was
5.122 times higher than that in stage | patients, the risk of disease
progression in NLR high expression group was 2.34 times higher
than thatin NLR low expression group, and the risk of disease pro-
gression in Sl high expression group was 3.132 times higher than
that in low expression group. Our results showed that PLR could
not independently predict DFS in elderly patients with breast can-
cer (HR=1.108, 95% Cl 0.593-2.069, P=0.748) (Table 4).

Age, clinical stage, molecular classification, endocrine therapy
drugs, NLR and Sl were included in the Cox proportional hazards
regression model. The results showed that age (HR=4.893, 95% ClI
1.911-12.532, P=0.001), clinical stage (HR=3.215, 95% Cl| 1.030-
10.034, P=0.017), HER2 overexpression (HR=4.017, 95% Cl 1.911-
12.532, P=0.001), TNBC (HR=5. 178, 95% CI 1. 850 ~ 14. 532, P=0.
002), NLR (HR=2.408,95% Cl 1. 417 ~ 4. 092, P=0.002) were signi-
ficantly correlated with OS, The risk of death in patients over 80
years old was 4.893 times that in 65-69 years old, and the risk of
death in patients with clinical stage Ill was 3.215 times that in pa-
tients with clinical stage |; the risk of death in patients with HER2
overexpression and TNBC was 4.017 times and 5.178 times that
in patients with Luminal A, respectively; the risk of death in pa-
tients with high NLR expression was 2.408 times that in patients
with low NLR expression. In addition, this study found that the
impact of Sl on OS in elderly breast cancer has a strong tendency
(HR=1.711, 95% CI 1.000 ~ 2.928, P=0.05) (Table 4).

In subgroup analysis of molecular typing, high expression of
NLR was an independent factor of poor DFs in luminal B1 patients
(HR=6.148, 95% Cl 1.255-30.111, P=0.025), while high expression
of Sll had a certain tendency in high recurrence risk (HR=4.983,
95% Cl 0.788-31.513, P=0.088). High expression of NLR (P<0.001)
and SlI (P<0.001) were independent factors of poor OS in lumi-
nal B2 patients. High SIl expression in TNBC patients was an inde-
pendent factor for poor DFS (HR=12.143, 95% Cl 1.151-128.090,
P=0.038), but not for OS (HR=2.377, 95% Cl 0.386-14.645,
P=0.351).
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CTable 1: Bar chart of mean COX-2 expression for each treatment group with error bars as standard deviation. )

Variable AUC 95%Cl z P Yoden index | Cut-off point Sensitivity Specificity
NLR 0.699 0.635~0.758 4.709 0.001* 0.3722 2.04 65.31 71.91
PLR 0.596 0.529~0.660 2.084 0.037* 0.1758 185.27 42.86 74.72
Sl 0.691 0.625~0.751 4.343 0.001* 0.3950 429.06 81.63 57.87

Remarks: *P<0.05

CTable 2: Comparison of clinical characteristics of subjects with different inflammatory markers expression.

NLR PLR Nl
Variables . Total Low High Low High Low High
Patients (N=260) P value P value P value
(N=169) (N=91) (N=186) (N=74) (N=133) (N=127)

Age (years) 260
65~69 141 98 43 100 41 71 70
70~74 69 46 23 0.094 52 17 0.377 39 30 0.643
75~79 35 18 17 26 9 17 18
>80 15 7 8 8 7 6 9
Grade 133 79 54 93 40 58 75
I 8 6 2 4 4 4 4

0.523 0.316 0.849
Il 69 42 27 47 22 31 38
1l 56 31 25 42 14 23 33
Vascular cancer embolus 155 101 54 104 51 72 83
YES 43 30 13 0.456 71 41 0.080 53 59 0.433
NO 112 71 41 33 10 19 24
Clinical stages 260
| 36 21 15 27 9 12 24

0.545 0.824 0.060
11 165 111 54 116 49 91 74
1 59 37 22 43 16 30 29
Molecular typing 252 163 89 180 72 127 125
Luminal A 48 34 14 39 9 27 21
Luminal B1 94 62 32 63 31 44 50

0.780 0.434 0.833
Luminal B2 26 15 11 20 6 14 12
HER-2 overexpression 38 23 15 26 12 18 20
TNBC 46 29 17 32 14 24 22
Operation 260
Auchincloss 171 113 58 127 44 90 81
Mastectomy+SLNB 66 39 57 0.484 42 24 0.344 32 33 0.93
BCT 21 16 5 16 5 10 10
Revascularization 2 1 1 1 1 1 1
Endocrine therapy 260
NO 118 76 42 79 39 60 58
Letrozole 41 27 14 27 14 15 26
Anastrozole 53 37 16 42 11 33 20

0.948 0.160 0.356
Exemestane 25 14 11 19 6 13 12
Tamoxifen 13 8 5 12 1 7 6
Toremifene 3 2 1 1 2 1 2
Uknowing 7 5 2 6 1 4 3

Remarks: *P<0.05
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CTabIe 3: Comparison of clinical characteristics of subjects with different inflammatory markers expression. )

DFS (o
Variable

DOF X?value P value DOF X?value P value
Age 3 10.468 0.018* 3 10.848 0.013*
Grade 2 6.607 0.037* 2 2.307 0.316
Vascular cancer embolus 1 0.147 0.702 1 0.304 0.582
Clinical stages 2 19.603 0.001* 2 8.128 0.017*
Molecular typing 4 14.550 0.006* 4 22.353 0.001*
Operation 3 3.471 0.325 3 5.312 0.150
Endocrine therapy 6 9.023 0.172 6 14.574 0.024*
NLR 1 24.978 0.001* 1 11.308 0.001*
PLR 1 7.617 0.006* 1 1.172 0.279
Sl 1 24.587 0.001* 1 3.946 0.047*

Remarks: *P<0.05

(Table 4: Cox Proportional Hazards Models: multivariate survival analysis of NLR,PLR and Sll in DFS, OS. )

DFS oS
Variable Categories
HR 95%Cl P value HR 95%Cl P value
65~69 1 1
70~74 1.498 0.723,3.101 0.277 1.819 0.976,3.393 0.060*
Age
75~79 0.963 0.394,2.352 0.933 1.711 0.787,3.717 0.175
>80 2.292 0.924,5.688 0.073 3.662 1.562,8.585 0.003*
| 1 1
Clinical stages Il 1.879 0.631,5.593 0.257 1.739 0.679, 4.452 0.249
1 5.122 1.596,16.440 @ 0.006* 3.366 1.238,9.150  0.017*
Luminal A 1 1
LuminalB1 0.575 0.238,1.390 0.219 1.694 0.670,4.285 0.266
Molecular typing LuminalB2 0.248 0.052,1.180 0.080 3.008 1.079, 8.390 0.035
Her2overexpression 0.999 0.365,2.738 0.999 5.023 1.989,12.685 @ 0.001*
TNBC 1.585 0.640,3.928 0.319 4.886 1.97,12.103 = 0.001*
NO 1
Letrozole 0.441 0.182,1.066 0.069
Anastrozole 0.492 0.232,1.044 0.646
Endocrine therapy Exemestane 0.420 0.128,1.382 0.153
Tamoxifen 1.289 0.530,3.136 0.575
Toremifene 3.601 0.846,15.329 0.083
Uknowing 0.962 0.228,4.059 0.958
Low 1 1
NLR
High 2.340 1.089,5.028 | 0.029* 2.408 1.417,4.092 0.001*
Low 1
PLR
High 1.108 0.593,2.069 0.748
Low 1 1
Sl
High 3.132 1.263,7.766 | 0.014* 1.711 1.000,2.928 0.050
Remarks: *P<0.05
www.journalononcology.org 5
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Figure 1: Viability assay in Hela cell cultures. Arracacia

xanthorrhiza Bancr (AXB) cytotoxic effect on Hela cells was evaluated
by MTT assay. Cells were seeded at 1x10* per well and treated with
increased doses of AXB from 10 mg/ml to 10 mg/ml. Experiments
were performed in triplicate to evaluate half-maximal inhibitory
concentration for AXB.
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Figure 2: Kaplan-Meier survival curves of DFS and OS for elderly
breast cancer: (A) NLR-DFS; (B) PLR-DFS; (C) SII-DFS; (D) NLR-OS; (E)
PLR-OS; (F) SII-OS. )

Discussion

Neutrophils, lymphocytes and platelets have been proved to
play an important role in the occurrence and development of
many tumors [12,13]. With the deepening of research, NLR, PLR,
SIl and other inflammatory combination indicators have been
used to predict the prognosis of different tumors, such as lung
cancer, colon cancer, breast cancer and have achieved valuable

evaluation [4-6,14], but few researchers pay attention to its pre-
dictive value in the elderly population. This study retrospectively
studied the correlation between NLR, PLR, Sll and DFS, OS of el-
derly breast cancer, and discussed its predictive value. As far as
we know, we have not found any journals reports that NLR is an
independent prognostic factor for DFS and OS in elderly breast
cancer patients, nor have we found reports that Sll is an indepen-
dent prognostic factor for DFS in elderly breast cancer patients.

Peripheral venous blood neutrophils, monocytes, platelets and
lymphocytes play different roles in the body’s inflammatory res-
ponse. Neutrophils, as the makers of inflammation and immune
response, affect the occurrence, development and metastasis of
tumor by producing neutrophil elastase, Matrix Metalloprotei-
nase-9 (MMP-9), Nuclear Factor (NF KB), Vascular Endothelial
Growth Factor (VEGF) and Interleukin-8 (IL-8) [15-19]. Platelets
are one of the indicators of tumor activity, which promote the
proliferation and angiogenesis of cancer cells through the release
of vascular endothelial factor integrin [20-22]. Lymphocytes can
prevent tumor cell proliferation, and lymphocyte reaction is an
important part of anti-tumor immunity and immune monitoring.
By participating in killing tumor cells and increasing chemothe-
rapy response, cancer patients can obtain better survival rate [23-
25]. Malignant tumor is often caused by inflammatory reaction
and lymphocyte inhibitory reaction acting on the same site, NLR,
PLR, Sll and other inflammatory markers can better reflect the in-
flammatory state of the body by comparing neutrophils, platelets
and lymphocytes [26]. Compared with a single inflammatory cell,
it can better predict the prognosis of tumor. A meta-analysis of
21 studies conducted by Junwu Duan found that the increase of
NLR was significantly associated with poor OS (HR=2.45, 95% Cl:
1.69-3.54), DFS (HR=1.54, 95% Cl: 1.28-1.87) and RFs (HR=4.05,
95% Cl: 1.94-8.47) in breast cancer patients after surgery [27]. Li
Chen et al. Found that the expression level of Sll before treatment
had a higher predictive value for the prognosis of breast cancer
patients who received neoadjuvant chemotherapy and surgery.
The DFS (31.11 vs 40.76 months, HR: 1.075, 95% Cl: 0.718-1.610,
P=0.006) and OS (44.47 vs 53.68 months, HR: 1.051, 95% CI:
0.707-1.564, P=0.006) of patients with low SIl expression were
significantly higher than those with neoadjuvant chemotherapy
and surgery=005) in patients with high Sll expression [28]. These
studies confirmed the relationship between the low expression of
NLR and Sl and better prognosis.

The role of these inflammatory markers in predicting the pro-
gnosis of breast cancer has been confirmed. As a special popu-
lation of breast cancer, the chronic inflammatory response me-
diated by neutrophils increases with age [29], suggesting that
inflammatory markers may play a similar role in predicting the
prognosis of elderly breast cancer, but the correlation between
the increased inflammatory response and prognosis needs fur-
ther study The next step is to confirm. The best cut-off values of
NLR, PLR and SIl were 2.04, 185.27 and 429.06 respectively. Uni-
variate and multivariate analysis of 227 patients with complete
follow-up data showed that high expression of NLR and SIl were
independent prognostic factors for poor DFs in elderly patients
with breast cancer, while high expression of NLR was the most
common prognostic factor for poor DFS in elderly patients with
breast cancer During the follow-up period, the risk of disease pro-
gression was 2.34 times of that in NLR low expression group, and
3.132 times of that in SlI high expression group. The risk of death
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in NLR high expression group was 2.408 times higher than that in
NLR low expression group. Although SIl was not an independent
prognostic factor for OS in elderly patients with breast cancer,
it also had a strong tendency (HR=1.711, 95% ClI 1.000 ~ 2.928,
P=0.05). The relationship between increased NLR and Sll and poor
prognosis may be due to cancer-related chronic systemic inflam-
matory response, which may lead to increased absolute neutro-
phil and platelet values, while decreased absolute lymphocyte va-
lues triggered by circulating cytokines and chemokines. In elderly
patients, exposure to chemotherapy and systemic weakness may
aggravate this effect. The results of this study are similar to those
of breast cancer patients in a wider age group [30]. Losada B et al.
Have done a similar study in the elderly breast cancer population.
In the elderly breast cancer patients receiving neoadjuvant che-
motherapy, they proposed the relationship between high PLR and
lower 3-year DFS (P=0.04) and OS (P=0.03), but did not find the
significant effect of NLR on DFS and OS [31]. Different from the
results of losada B, our results show that NLR is an independent
predictor of DFS and OS in elderly breast cancer. In addition, we
added a new Sll index and found its predictive role in the progno-
sis of elderly breast cancer. The study of PLR found that PLR is one
of the factors with high recurrence risk of elderly breast cancer,
but it is not an independent prognostic factor, and its predictive
effect on OS is small. Considering that the area under ROC curve
(AUC=0.596) of PLR is small, the predictive effect of PLR on the
prognosis of elderly breast cancer still depends on the support
of a larger sample size. In our study, through subgroup analysis,
we found that the high expression of SIl in TNBC patients was
an independent factor for poor DFS (HR=12.143, 95% Cl 1.151-
128.090, P=0.038), suggesting that these patients may benefit
from immunotherapy such as pablizumab combined with che-
motherapy. Our findings are similar to those of Dilan a Patel [32]
and Joanna huszno [33]. Considering that the sample size in our
study is only 46 cases, we should pay more attention to further
expanding the sample size. Our results show that the risk of death
in subjects aged over 80 years is 4.893 times higher than that in
subjects aged 65-69 years. Considering that the elderly patients
have further deterioration of organ function and increasing com-
plications with age, this should also be taken into account when
deciding treatment strategies. It is worth noting that the standard
treatment for stage IV breast cancer in NCCN guideline is compre-
hensive treatment based on systemic therapy (including chemo-
therapy, endocrine therapy, radioactive particle implantation the-
rapy and targeted therapy), and the need for resection of primary
tumor for stage IV breast cancer depends on individualization®*,
In order to eliminate the bias of the study results caused by diffe-
rent treatment regimens, we enrolled elderly patients with stage
I-1ll breast cancer who underwent radical surgery to ensure that
the baseline treatment is as uniform as possible.

This study shows that NLR, PLR and Sl expression can predict
the prognosis of elderly patients with stage I-lll breast cancer.
Their high expression status is an important prognostic factor for
poor prognosis of elderly patients with breast cancer, and can
effectively predict the disease-free survival and overall survival
of elderly patients with breast cancer. In addition, inflammatory
markers can identify patients with better prognosis, which can
help these patients avoid over treatment and improve their qua-
lity of life. For patients with low expression of NLR and SlI, che-
motherapy with low toxicity can be selected, while for endocrine

therapy, drugs with less complications such as osteoporosis can
be selected. Correspondingly, in patients with high expression of
NLR, PLR and Sl with high risk of recurrence and death, especially
for elderly patients with potential high risk of local recurrence,
we believe that we can still try not to carry out excessive adjuvant
therapy Even if local recurrence occurs in elderly patients, they
can benefit from local treatment by implantation of iodine 125
radioactive particles [35,36]. Considering the increasing incidence
rate of China’s elderly breast cancer patients and the uneven dis-
tribution of medical conditions, it is of positive significance to pre-
dict the treatment effect of elderly breast cancer by making use
of peripheral venous blood to obtain repetitive, convenient and
non-invasive biomarkers.

The results of this study also have some limitations. Firstly, this
is a retrospective study, and the clinical records and pathological
examination may have some deviations due to the changes of de-
tection instruments at different times. Secondly, the sample size
of this study is relatively small, especially the analysis of clinical
subgroup. Although we can preliminarily infer the relationship
between inflammatory markers and the prognosis of elderly
breast cancer, However, the specific mechanism of combined with
other biomarkers in the occurrence and development of elderly
breast cancer still needs further research and demonstration. The
combination of NLR, PLR and SII with other biomarkers in a strictly
prospective and well-designed randomized controlled trial is wor-
thy of further discussion.

Conclusion

NLR, PLR and Sl can be used as simple biomarkers to predict
the prognosis of elderly patients with early and locally advanced
breast cancer. Sll is an independent prognostic factor of DFS in el-
derly breast cancer, and NLR is an independent prognostic factor
of DFS and OS in elderly breast cancer.
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