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Background: We aimed to assess the prognostic value of the skeletal muscle index (SMI) and monocyte-
to-lymphocyte ratio (MLR) in lymph node-positive breast cancer patients after mastectomy.
Methods: We enrolled female lymph node-positive breast cancer patients who had undergone mastectomy 
between January 2011 and December 2013 with lymph node metastasis. Skeletal muscle tissue was 
measured using computed tomography (CT), and the patients were grouped based on the receiver operating 
characteristic curves to obtain the cut-off point for SMI; similarly, the optimal cutoff point for the MLR was 
obtained. Survival analysis was chiefly performed to determine overall survival (OS) among the patients. 
Results: The median age of the 97 included patients was 46 years (range, 27–73 years), whereas the median 
follow-up duration was 62.5 months. Of these patients, 71 exhibited low SMI and 66 exhibited high MLR. 
Kaplan-Meier curves indicated that low SMI (5-year OS, 97.2% vs. 84.6%; log-rank P=0.021) and low 
MLR (5-year OS, 98.5% vs. 83.9%; log-rank P=0.004) were associated with better OS. Moreover, patients 
with both high SMI and MLR (high SMLR) had significantly worse OS (5-year OS, 66.7% vs. 96.6%; 
log-rank P<0.001), relative to the low SMLR group. Multivariate analysis indicated that patients with low 
SMI had a lower overall dying risk, relative to those with high SMI [hazard ration (HR), 0.188; P=0.038], 
whereas patients with high MLR had a higher risk of death as compared to those with low MLR (HR, 7.152; 
P=0.021). Furthermore, SMLR was an independent prognostic factor of poor OS (HR, 13.272; P=0.001). 
Conclusions: Low SMI and low MLR are both associated with better OS in lymph node-positive breast 
cancer patients after mastectomy. SMI combined with MLR (SMLR) may be powerful prognosis factor for 
OS among these patients.
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Introduction

The skeletal muscle index (SMI) is a useful parameter for 
measuring body composition (1). A low SMI is considered 
to indicate sarcopenia, which involves skeletal muscle loss 
leading to strength degradation and metabolic function 
impairment in patients (2,3). A previous study found that 
50% of advanced cancer patients have lean body mass 
(LBM) reduction of various extents, which is related to their 
prognosis (4).

The marker of systemic inflammation, such as the 
monocyte-to-lymphocyte ratio (MLR), the neutrophil-to-
lymphocyte ratio (NLR) and the platelet-to-lymphocyte 
ratio (PLR), play an important role in the pathogenesis 
and progression of cancer (5,6), and are associated with 
the prognosis of multiple solid tumors (6-8). A recent 
study found that sarcopenia may be related to the systemic 
inflammation causing skeletal muscle degeneration, which 
subsequently leads to decreased quality of life and increased 
morbidity and mortality (9-11). 

Breast cancer is the most common cancer among women 
worldwide (12), and is the main cause of cancer-related 
mortality; nevertheless, it is a survivable disease (13). The 
prediction of prognosis in breast cancer patients is vital 
in determining treatment. A previous study found that 
sarcopenia is a prognostic factor in early breast cancer (14),  
and that LBM loss is associated with higher grade 
toxicity in early breast cancer patients receiving adjuvant 
chemotherapy (15). In metastatic breast cancer patients, 
low muscle attenuation is associated with the time to tumor 
progression and the toxicity of chemotherapy (16-18). 
Another study showed that sarcopenia increased the overall 
mortality risk in breast cancer (19). Moreover, inflammatory 
biomarkers, such as MLR, were found to be efficient 
prognostic predictors for breast cancer (8). However, the 
prognostic value of SMI and MLR remains unclear in 
lymph node-positive patients without metastasis. In the 
present study, we assessed body composition via computed 
tomography (CT) of the third lumbar vertebral (L3) cross 
section to determine the prognostic value of SMI and MLR 
in patients with lymph node-positive breast cancer after 
mastectomy. It might be a guidance for the management 
and classification for the treatment especially chemotherapy 
of these patients.

Methods

Study population

In this retrospective study, we enrolled patients with non-
metastatic breast cancer and lymphatic metastasis after 
mastectomy from January 2011 to December 2013 at Sun 
Yat-sen University Cancer Center (SYSUCC). All patients 
received chemotherapy and radiotherapy. The inclusion 
criteria for patients with stage I–III disease were as follows: 
female gender; available CT images prior to radiotherapy; 
and available medical records with clinical characteristics 
such as height, weight, age, monocyte count, lymphocyte 
count, neutrophil count, platelet count, clinical stage, and 
tumor histology. The exclusion criteria were as follows: stage 
Ⅰ disease; metastasis; other fatal disease such as cardiopathy; 
absence of lymph node metastasis; and incomplete medical 
records. Tumor staging was based on the 7th edition of the 
International Union Against Cancer TNM classification 
system for breast cancer (20). The molecular subtypes were 
based on the guidelines of the 13th St. Gallen International 
Breast Cancer Conference (21). This study was approved by 
the Research Ethics Committee of SYSUCC, and all patients 
provided written informed consent.

Body composition assessment

The muscle area and adiposity were measured from CT 
scans using Monaco TPS version 5.1 (Elekta CMS, Maryland 
Heights, MO, USA). We quantified the single cross-sectional 
area of the muscle and adipose tissue (cm2) at the level of the 
third lumbar vertebra (L3), and discriminated components 
based on tissue-specific Hounsfield unit (HU) ranges (22). 
To evaluate skeletal muscle mass, the following parameters 
were analyzed: mass of the psoas, quadratus lumborum, 
transversus abdominis, external and internal obliques, rectus 
abdominis, and erector spinae muscles (Figure 1). The SMI 
was calculated by dividing the muscle area (cm2) at L3 by the 
height (m2) (22,23). 

Grouping

Receiver operative characteristic (ROC) curve analysis 
was performed to determine the cutoff point yielding the 
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largest Youden Index (24,25). Patients with SMI lower 
than the cut-off were included in the low SMI (sarcopenia) 
group, and the others were assigned to the high SMI 
group without sarcopenia. The MLR, NLR and PLR 
values measured after mastectomy were similarly estimated 
and were used to assign patients to the high- and low-
value groups. Patients with both high SMI and high MLR 
were classified as high SMLR patients, whereas the others 
(including those with high SMI and low MLR, high MLR 
and low SMI, or low SMI and low MLR) were classified 
as low SMLR patients. The body mass index (BMI) 
was evaluated based on the World Health Organization 
criteria as follows: BMI <18.5 kg/m2 (underweight), BMI:  
18.5–25 kg/m2 (normal weight), BMI: 25–30 kg/m2 
(overweight), and BMI ≥30 kg/m2 (obese).

Statistical analysis

All data were analyzed using IBM SPSS Version. 23 
software (SPSS, Inc., Chicago, IL). Overall survival (OS) 
was calculated from the date of mastectomy to the date 
of death from any cause or the date of the last follow-up. 
Disease-free survival (DFS) was calculated from the date of 
mastectomy to the date of recurrence, metastasis or death. 
Recurrence-free survival (RFS) was calculated from the 
date of mastectomy to the date of recurrence. The clinical 
characteristics, including age and SMI, are presented as 
median and range. The Mann-Whitney U test was used 
to compare age, BMI, and tumor stage between the high 
SMI group and low SMI group, whereas the Pearson χ2 test 
was used for the comparison of subtypes, estrogen receptor 
(ER); progesterone receptor (PR); human epidermal growth 

factor receptor-2 (HER2), Ki67 stage, NLR, PLR and 
MLR. Survival curves were obtained using the Kaplan-
Meier technique, and the significance of the difference 
between the 2 curves was calculated using the log-rank test. 
The variables associated with the survival were determined 
using univariate analysis, and those with significant P value 
or clinical recognized correlation went into multivariate 
Cox proportional hazards regression. All statistical tests had 
a level of significance established at P<0.05.

Results

Clinical characteristics and body composition measurement

A total of 97 patients were enrolled (Table 1). The median 
patient age was 46 years (range, 27–73 years), and the median 
follow-up duration was 62.5 months. Eight patients died. Of 
the 97 patients, 71 (73.2%) were assigned to the low SMI 
group with sarcopenia, whereas 26 (26.8%) were assigned to 
the high SMI group without sarcopenia. Patients with low 
SMI had lower BMI values (median, 21.5 vs. 24.4; P=0.01), 
relative to those with high SMI. The characteristics of the 
study population are presented in Table 1.

CT images were used to assess body composition, and 
the SMI cut-off was determined to be 44.9 cm2/m2 (median, 
41.6 cm2/m2; range, 21.1–55.5 cm2/m2) with an area under 
the curve (AUC) of 0.61. The cutoff point for the MLR 
was found to be 0.21 (median, 0.17; range, 0.03–0.87), 
with an AUC of 0.66. The cutoff point for the NLR was 
found to be 1.60 (median, 1.92; range, 0.67–7.29), with an 
AUC of 0.54. The cutoff point for the PLR was found to 
be 165.55 (median, 128.35; range, 127.65–161.10), with an 
AUC of 0.61. Receiver operating characteristics analyses are 
presented in Table 2.

Survival analysis

Kaplan-Meier curves showed that, compared to patients 
with high SMI (P=0.021; Figure 2A), those with low SMI 
had better OS (5-year OS: 97.2% vs. 84.6%; median: 63.26 
vs. 62.51 months). Moreover, patients with low MLR had 
better OS (5-year OS: 98.5% vs. 83.9%; median: 64.36 
vs. 60.61 months) as compared to those with high MLR 
(P=0.004; Figure 2B). In addition, patients with high SMI 
and MLR (high SMLR) had significantly worse OS (5-year 
OS: 66.7% vs. 96.6%; median: 63.40 vs. 59.69 months) as 
compared to those with low SMLR (P<0.001; Figure 2C). 
In addition, the patient with high SMI had significantly 

Figure 1 Computed tomography (CT) image of the third lumbar 
vertebra with highlighted body composition: skeletal muscle 
mass (SMM) in pink, visceral adipose tissue (VAT) in yellow, and 
subcutaneous adipose tissue (SAT) in blue.
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Table 1 Clinical characteristics of the 97 patients

Variable N (%) Low SMI High SMI P value

Age [27–73], yearsa 46 46 45 0.77

BMI 0.01

Normal 76 (78.4) 60 16

Overweight 17 (17.5) 11 6

Obese 4 (4.1) 0 4

T stage 0.09

1 24 (24.7) 15 9

2 53 (54.6) 39 14

3 10 (10.3) 8 2

4 10 (10.3) 9 1

N stage 0.77

1 30 (30.9) 22 8

2 37 (38.1) 28 9

3 30 (31.9) 21 9

ER 0.43

Positive 61 (62.9) 43 18

Negative 36 (37.1) 28 8

PR 0.72

Positive 53 (54.6) 38 15

Negative 44 (45.4) 33 11

Her2 0.42

Positive 40 (41.2) 31 9

Negative 57 (58.8) 40 17

Ki67 0.11

Positive 75 (77.3) 52 23

Negative 22 (22.7) 19 3

Subtype 0.76

Luminal A 11 (11.3) 8 3

Luminal B 52 (53.6) 36 16

Her2+ 21 (21.6) 17 4

TNBC 13 (13.4) 10 3

MLR 0.73

High 66 (68.0) 49 17

Low 31 (32.0) 22 9

Table 1 (continued)

Table 1 (continued)

Variable N (%) Low SMI High SMI P value

NLR 0.52

High 66 (68.0) 47 19

Low 31 (32.0) 24 7

PLR 0.48

High 24 (24.7) 19 5

Low 73 (75.3) 52 21
a, median. ER, estrogen receptor; PR, progesterone receptor; 
HER2, human epidermal growth factor receptor-2; MLR, 
monocyte-to-lymphocyte ratio; NLR, neutrophil-to-lymphocyte 
ratio; PLR, platelet-to-lymphocyte ratio.

Table 2 Receiver operating characteristics analyses

Variables Cut-off value AUC (95% CI) Specificity Sensitivity 

SMI 44.90 0.61 (0.39–0.84) 0.76 0.63

NLR 1.81 0.54 (0.33–0.74) 0.34 0.88

PLR 161.10 0.61 (0.38–0.84) 0.73 0.50

MLR 0.19 0.66 (0.45–0.87) 0.72 0.75

SMI, skeletal muscle index; MLR, monocyte-to-lymphocyte 
ratio; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-
lymphocyte ratio; AUC, area under the curve.

worse DFS (P=0.044; Figure S1A) and RFS (P=0.021;  
Figure S1B), and those with high MLR had worse DFS 
(P=0.002; Figure S1C) while their RFS (P>0.05; Figure S1D) 
were not significantly different from low-MLR-group’s. 

We assessed the independent prognostic factors related 
to OS, DFS and RFS using Cox proportional models  
(Tables 3,4,S1,S2). Multivariate analysis found that low SMI 
was an independent prognostic factor for better OS [hazard 
ratio (HR), 0.188; 95% confidence interval (CI), 0.038–
0.915; P=0.038; Table 3], whereas patients with high MLR 
had a significantly increased risk of death (HR, 8.028; 95% 
CI, 1.361–47.361; P=0.021; Table 3) relative to those with 
low MLR group. Patients with high SMLR had an increased 
risk of death (HR, 13.272; 95% CI, 2.716–64.855; P=0.001; 
Table 4) as compared to those with low SMLR. Besides, 
patients with different SMI had similar RFS and DFS (all 
P>0.05; Tables S1,S2), and those with high MLR had worse 
DFS (P=0.003; Table S1) but similar RFS (P>0.05; Table S2) 
compared with the patient with low MLR. However, age, T 
stage, N stage, NLR, PLR and subtypes were not associated 
with the survival (all P>0.05). 
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Figure 2 Kaplan-Meier curves showing the overall survival (OS) rates of groups based on SMI (A), MLR (B), and SMLR (C). SMI, skeletal 
muscle index; MLR, monocyte-to-lymphocyte ratio.
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Table 3 Cox proportional hazards models assessing the association of various factors with overall survival (n=97)—model A

Variable
Univariate Multivariate

HR 95% CI P HR 95% CI P

Age

<60 Reference Reference

≥60 1.005 0.124–8.170 0.996 0.297 0.021–4.247 0.371

T 0.404 0.324

T1 Reference Reference

T2 2.011 0.223–18.122 0.533 1.077 0.097–12.006 0.952

T3 6.580 0.589–73.472 0.126 9.234 0.431–197.715 0.155

T4 3.237 0.200–52.482 0.409 1.749 0.068–45.007 0.736

N 0.893 0.996

N1 Reference Reference

N2 1.018E+5 0–7.235E+153 0.947 7.254E+4 0-2.356E+120 0.934

N3 1.422E+5 0–1.011E+154 0.946 7.488E+4 0-2.430E+120 0.934

Subtypes 0.769 0.916

Luminal A Reference Reference

Luminal B 0.923 0.103–8.256 0.943 1.110 0.093–13.240 0.934

Her2 + 0.599 0.037–9.613 0.717 1.142 0.051–25.767 0.933

TNBC 1.939 0.176–21.390 0.589 2.432 0.145–40.783 0.537

SMI

High Reference Reference

Low (sarcopenia) 0.217 0.052–0.908 0.036 0.188 0.038–0.915 0.038

MLR

Low Reference Reference

High 7.395 1.485–36.825 0.015 8.028 1.361–47.361 0.021

NLR

Low Reference

High 3.596 0.442–29.280 0.232

PLR

Low Reference

High 3.275 0.818–13.118 0.094

SMI, skeletal muscle index; MLR, monocyte-to-lymphocyte ratio; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio.
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Discussion

In the present study, we first examined the individual 
and combined effects of SMI and MLR on the prognosis 
of lymph node-positive breast cancer patients after 
mastectomy. Low SMI and low MLR were found to 
predict the prognosis of these patients with better OS. 
We combined SMI and MLR to obtain a comprehensive 
factor SMLR, which was more significantly related to poor 
survival.

Moreover, we found a significant association between 
high SMI and poor OS in lymph node-positive breast 
cancer patients without metastasis. The SMI, a useful 
parameter for measuring body composition related 
with sarcopenia, was found associated with the survival 
of cancer patients (1). Del Fabbro et al. observed that 

operable breast cancer patients with sarcopenia had 
better pathological complete response, and a shorter OS 
time was associated with higher SMI in those cases (26),  
consistent with that noted in our study of patients after 
mastectomy; moreover, the researchers found that a 
relatively higher chemotherapy dose may be beneficial 
in patients with sarcopenia, which could be related to 
intolerance to chemotherapy. Lean body mass (LBM), 
correlates with liver blood flow and liver volume, may lead 
to higher response rate and tolerance of chemotherapy 
toxicity among the operable patient with low SMI. In 
metastatic breast cancer patients, Prado et al. found that 
sarcopenia was related to high toxicity and short time to 
tumor progression in those treated with capecitabine (27). 
Another study found that low SMI was related to high-grade 
chemotherapy toxicity in early breast cancer patients (15).  

Table 4 Cox proportional hazards models assessing the association of various factors with overall survival (n=97)—model B

Variable
Univariate Multivariate

HR 95% CI P HR 95% CI P

Age

<60 Reference Reference

≥60 1.005 0.124–8.170 0.996 0.295 0.019–4.658 0.386

T 0.404 0.581

T1 Reference Reference

T2 2.011 0.223–18.122 0.533 1.471 0.052–41.657 0.821

T3 6.580 0.589–73.472 0.126 4.520 0.256–79.688 0.303

T4 3.237 0.200–52.482 0.409 1.088 0.090–13.092 0.947

N 0.893 0.956

N1 Reference Reference

N2 1.018E+5 0-7.235E+153 0.947 1.066E+5 0-2.391E+130 0.937

N3 1.422E+5 0-1.011E+154 0.946 8.156E+4 0-1.828E+130 0.939

Subtypes 0.769

Luminal A Reference Reference

Luminal B 0.923 0.103–8.256 0.943 2.153 0.131–35.310 0.591

Her2+ 0.599 0.037–9.613 0.717 0.706 0.031–16.152 0.827

TNBC 1.939 0.176–21.390 0.589 0.922 0.076–11.200 0.949

SMLR

Low Reference Reference

High 11.327 2.811–45.648 0.001 13.272 2.716–64.855 0.001

SMI, skeletal muscle index; MLR, monocyte-to-lymphocyte ratio; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio.
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These two studies focused on the patient receiving 
anthracyclines or capecitabine, and suggested that LBM 
would increase the toxicity of these drugs. Therefore, 
low SMI showed its double-edge sword effect in different 
clinical setting due to the impact on the distribution of 
the dosage. All patients in the present study had received 
chemotherapy, and those with low SMI may obtain 
additional benefits from the chemotherapy dose, instead of 
toxicity, thus leading to better OS. 

The MLR, one of the systemic inflammation markers, 
had been found the relationship with the prognosis of 
several kinds of cancer patients. A previous study found 
that patients with high MLR had poor survival, and that 
MLR was associated with cancer progression (6,7). Azimi 
et al. observed that tumor-infiltrating lymphocytes were 
associated with improved outcomes in certain cancers, 
potentially due to the tumor infiltration and lymphocyte-
induced inhibition of angiogenesis and antitumor activity (28). 
Other studies indicated that circulating monocytes could 
reduce immunosurveillance and tumor growth (29). Thus, an 
increased MLR could have a negative effect on patients with 
breast cancer. 

In addition, we combined MLR with SMI, defined as 
SMLR, to analyze their comprehensive effect on survival. 
A recent study suggested that sarcopenia combined with 
systemic inflammation could enhance the prognostication 
of gastric cancer (30). Interestingly, the combined 
parameter exhibited a significant association between 
SMLR and OS. MLR is an inflammatory biomarker 
that reflects systemic and local inflammation associated 
with cancer progression and prognosis. Gupta et al. 
found that the systemic inflammatory response can lead 
to the release of proinflammatory tumor cytokines and 
growth factors, resulting in muscle breakdown (31). 
Inflammatory cytokines can lead to insulin resistance 
and muscle loss (32), which may enhance the secretion of 
some pro-inflammatory myokines and result in systemic 
inflammation (33). In the present study, patients with high 
SMLR may exhibit the release of an increased amount of 
proinflammatory tumor cytokines, which could lead to 
an increased release of myokines from abundant muscle 
tissue, and result in repeated systemic inflammation and 
ultimately to worse OS.

The present study had certain limitations. First, similar 
to other observational studies, we were unable to determine 
the causal relationship between parameters, and bias was 
possible. Moreover, our study primarily involved Asian 
patients, although other studies considered race in the 

analysis (34); hence, our findings may not be applicable to 
those in other regions. As this is a retrospective study, some 
bias is possible from the use of incomplete clinical data. 
Certain parameters such as the economic background of 
the patient could influence patient survival, and the small 
sample size in the present study may have led to non-
significant relationships for age, T stage, N stage, NLR, 
PLR and subtypes with OS. In addition, the definition of 
sarcopenia and the cutoff points for group assignment were 
based on the values from these 97 patients, and are hence 
inconsistent with those from other studies.

Conclusions

In conclusion, our study suggests that low SMI and low 
MLR are both associated with better OS in lymph node-
positive breast cancer patients after mastectomy. SMLR 
may be a powerful prognosis factor for OS among these 
patients.
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Figure S1 Kaplan-Meier curves showing the RFS and DFS rates of groups based on SMI (A,B) and MLR (C,D). RFS, recurrence-free 
survival; DFS, disease-free survival; SMI, skeletal muscle index; MLR, monocyte-to-lymphocyte ratio.

Table S1 Cox proportional hazards models assessing the association of various factors with disease-free survival (n=97)

Variable
Univariate Multivariate

HR 95% CI P HR 95% CI P

Age

<60 Reference Reference

≥60 1.237 0.362–4.221 0.734 0.599 0.130–2.755 0.511

T 0.795 0.251

T1 Reference Reference

T2 1.200 0.232–6.223 0.828 0.809 0.123–5.323 0.825

T3 2.008 0.474–8.494 0.344 3.255 0.637–16.631 0.156

T4 1.103 0.381–3.191 0.857 0.736 0.226–2.398 0.611

N 0.542 0.742

N1 Reference Reference

N2 1.360 0.414–4.462 0.612 1.191 0.327–4.344 0.791

N3 1.821 0.621–5.344 0.275 1.550 0.494–4.867 0.453

Subtypes 0.224 0.212

Luminal A Reference Reference

Luminal B 1.580 0.377–6.620 0.532 2.137 0.386–11.838 0.385

Her2+ 0.627 0.139–2.820 0.542 0.844 0.171–4.163 0.835

TNBC 0.506 0.134–1.904 0.314 0.495 0.117–2.091 0.339

SMI

High Reference

Low (Sarcopenia) 0.662 0.267–1.642 0.373

MLR

Low Reference Reference

High 3.250 1.369–7.717 0.008 4.385 1.627–11.815 0.003

NLR

Low Reference

High 1.417 0.536–3.749 0.482

PLR

Low Reference

High 1.031 0.377–2.823 0.952

SMI, skeletal muscle index; MLR, monocyte-to-lymphocyte ratio; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio.
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Table S2 Cox proportional hazards models assessing the association of various factors with recurrence-free survival (n=97)

Variable
Univariate Multivariate

HR 95% CI P HR 95% CI P

Age

<60 Reference Reference

≥60 3.864 0.706–21.161 0.119 0.355 0.014–9.187 0.533

T 0.212 0.152

T1 Reference Reference

T2 0.961 0.086–10.701 0.974 5.603 0.180–173.957 0.326

T3 3.282 0.202–53.281 0.403 3.834 0.079–186.691 0.498

T4 6.556 0.584–73.559 0.127 0.041 0.001–2.229 0.117

N 0.937 0.733

N1 Reference Reference

N2 1.375E+5 0-1.645E+176 0.953 4.314E+4 0-1.550E+86 0.911

N3 1.029E+5 0-1.231E+176 0.954 1.439E+4 0-5.205E+85 0.920

Subtypes 0.165 0.148

Luminal A Reference Reference

Luminal B 4.920E+3 0-1.376E+126 0.953 2.297E+6 0-1.340E+117 0.910

Her2+ 2.619E+4 0-7.298E+126 0.944 2.329E+5 0-1.305E+116 0.924

TNBC 6.500E+4 0-1.809E+127 0.939 2.011E+4 0-1.125E+115 0.934

SMI

High Reference

Low (sarcopenia) 0.331 0.067–1.641 0.176

MLR

Low Reference

High 5.292 0.962–29.115 0.055

NLR

Low Reference

High 2.663 0.310–22.859 0.372

PLR

Low Reference

High 1.669 0.305–9.123 0.554

SMI, skeletal muscle index; MLR, monocyte-to-lymphocyte ratio; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio.


