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Abstract
Background  Although there is a strong correlation between the novel cholesterol-to-lymphocyte ratio (CLR) and 
tumor survival, its prognostic significance in breast cancer (BC) is unknown. After analyzing the relationship between 
CLR and the overall survival (OS) of patients with BC, we created a predictive model.

Methods  Following retrospective enrollment, 1316 patients with BC were randomized into two cohorts: validation 
(n = 392) and training (n = 924). Distinct factors within the training dataset were identified for OS by univariate and 
multivariate Cox analyses; two-tailed P-value < 0.05 were considered to indicate statistical significance. On this 
premise, we developed novel signals for survival prediction and utilized the calibration curve, receiver operating 
characteristic curves, and concordance index (C-index) to validate their efficacy across both datasets.

Results  Patients with BC were categorized into two categories with differing prognoses based on the CLR score 
[hazard ratio = 0.492; 95% confidence interval (CI): 0.286–0.846, P = 0.009]. A prediction nomogram was created 
based on multivariate analysis, which showed that N stage, postoperative pathological categorization, and CLR score 
were all independently correlated with OS. In the training [C-index = 0.831 (95% CI: 0.788–0.874)] and validation 
[C-index = 0.775 (95% CI: 0.694–0.856)] cohorts, the nomogram demonstrated favorable performance in predicting 
OS. In both the training and validation cohorts, it outperformed the traditional staging system [C-index = 0.702 (95% 
CI: 0.623–0.782)] and [C-index = 0.709 (95% CI: 0.570–0.847)]. The accurate prediction by the signature was further 
demonstrated by the time-dependent receiver operating characteristic curves.
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Introduction
Breast cancer (BC) stands as a prevalent malignant tumor 
disease in women [1, 2]. Despite continuous enhance-
ments in treatment methods, BC remains the primary 
cause of cancer-related mortality among female patients 
globally [3, 4]. In clinical settings, clinicians typically 
make therapy decisions based on the molecular type of 
BC, taking into account markers such as Ki67, human 
epidermal growth factor receptor 2 (HER2), progester-
one receptor (PR), and estrogen receptor (ER). How-
ever, patient heterogeneity may result in significantly 
varied outcomes for patients with BC at the same stage 
and undergoing the same treatment [5]. Thus, identify-
ing alternative biomarkers to enhance the diagnostic sys-
tem and developing more practical predictive models for 
personalized therapeutic guidance becomes imperative 
[6–9].

The association between cancer progression and altera-
tions in lipid metabolism and inflammation has been 
shown [10]. Cancer cells augment their uptake and accu-
mulation of cholesterol, phospholipids, and fatty acids as 
a means of sustaining life in a nutrient-deficient microen-
vironment. Zhou et al. [11]. discovered in a recent study 
that the cholesterol-to-lymphocyte ratio (CLR), a lipid 
metabolism and inflammatory state indicator, is con-
nected with the long-term prognosis of colorectal cancer. 
Moreover, it exhibited greater sensitivity and specific-
ity than the neutrophil-lymphocyte ratio, a widely used 
inflammatory marker [10]. Deng et al. discovered that the 
unfavourable outcomes in colorectal cancer liver metas-
tasis patients who are receiving simultaneous resection of 
the primary lesion and liver metastases can be predicted 
by the preoperative CLR level [12]. Matsubara discovered 
that the cholesterol-lymphocyte score is closed related to 
the prognosis of patients with gastric cancer [13]. Several 
nutritional-inflammatory prognostic indexes have been 
associated with survival outcomes in the context of BC, 
including the platelet-lymphocyte ratio, systemic inflam-
mation score, neutrophil-lymphocyte ratio, monocyte-
lymphocyte ratio, Controlling Nutritional Status, and 
systemic immune-inflammation index. These indices 
have been created and therapeutically utilized for a vari-
ety of malignancies, including BC [14–17]. However, the 
predictive capability of the CLR score for survival out-
comes in patients with BC remains unclear.

This study aimed to investigate the prognostic sig-
nificance of the CLR score and develop a model that can 

provide individualized survival predictions for patients 
with early-stage BC.

Methods
Patients
Between December 2010 and October 2012, a total of 
1316 patients who were first diagnosed with BC at the 
Sun Yat-sen University Cancer Center (SYSUCC; Guang-
zhou, China) were randomly divided into two groups: a 
verification dataset and a training dataset. The alloca-
tion was in a 7:3 ratio. The following were the criteria for 
inclusion: (1) age ≥ 18 years old; (2) a histological diagno-
sis of invasive BC; (3) the absence of distant metastases 
(to the lungs, bones, liver, or brain); (4) accessible base-
line laboratory data and particular follow-up data. The 
criteria for exclusion were the following: (1) Pregnant or 
breastfeeding patients; (2) Patients diagnosed with ductal 
carcinoma in situ; (3) Patients with synchronous malig-
nancies; (4) Patients who, in the last three months, have 
taken any medicine inducing an inflammatory or immu-
nological response; and (5) Patients with any inflamma-
tory disease, including autoimmune diseases.

This study was approved by the Research Ethics Com-
mittee of SYSUCC, and all procedures involving human 
participants adhered to the organization’s ethical prin-
ciples, the Helsinki Declaration (1604), its subsequent 
amendments, and analogous ethical standards. The 
patients’ need to provide written informed consent was 
not enforced in this retrospective study.

Collection of data and categorization of variables
Manual extraction of all clinicopathological characteris-
tics of the patients was performed utilizing the SYSUCC 
electronic medical records system. The following charac-
teristics were assessed: the age of the patient at the time 
of diagnosis, pathological grade, T and N stage, ER, PR, 
and HER2 status, lymphatic vessel invasion, Ki67 index 
(which was calculated using an MIB1 monoclonal anti-
body from ZSGBBIO, Beijing, China by two patholo-
gists), and postoperative pathological classification. 
Pretreatment examinations were performed on all partic-
ipants, comprising a physical examination, hematological 
and biochemical testing, and an inquiry into their medi-
cal history. From the electronic medical records system, 
blood parameters, particularly cholesterol and lympho-
cyte levels within one week before any antitumor therapy, 
were collected.

Conclusions  The novel immunonutritional marker CLR could function as a simplified, cost-effective, easily accessible, 
non-invasive, and readily promotive prognostic indicator for patients with early-stage BC and demonstrates superior 
predictive power than the traditional staging system.
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BC specimens were classified as ER-positive or PR-pos-
itive, correspondingly, if immunohistochemical analysis 
revealed that over 1% of the tumor nuclei were positive 
for PR or ER. Concerning HER2 status, only tumor cells 
that obtained a 3 + immunohistochemistry score or a 
2 + fluorescence in situ hybridization score for the HER2 
gene were classified as HER2-positive [15]. CLR was cal-
culated by dividing total serum cholesterol by the lym-
phocyte count. This continuous laboratory variable CLR 
was then categorized, and the optimal cutoff value (3.93) 
was determined using maximally selected rank statistics 
analysis [16].

Outcome and follow-up
Overall survival (OS) was defined as the period from the 
time of diagnosis and the patient’s death from any cause 
or the last follow-up. The disease-free survival time was 
defined as the time between the patient’s diagnosis and 
the commencement of the first illness progression or 
fatality from any cause. The SYSUCC electronic medical 
record system was used to manually collect the patients’ 
clinicopathological data. Telephone interviews were used 
to track the patients’ various medical conditions.

Statistical analysis
Continuous variables were presented as median values 
with interquartile ranges, and categorical variables were 
listed as frequencies with percentages. Fisher’s exact or 
chi-square tests were used to compare variables between 
the two cohorts. The optimal CLR cutoff value was deter-
mined using the “maxstat” software using maximally 
chosen rank statistics with survival status as the end-
point. By utilizing the log-rank tests, the survival curves 
produced by the Kaplan–Meier technique for the valida-
tion cohort and the training cohort were compared. To 
examine the proportional hazards hypothesis, Schoen-
feld residuals were utilized. The Cox proportional haz-
ards model was employed to develop and validate the 
prognostic model through univariate and multivariate 
analyses. In the multivariate analysis, variables that met 
the criterion of having a P-value of < 0.05 in the univari-
ate analysis were included to identify independent risk 
factors. A nomogram was constructed and utilized to 
represent a prognostic model constructed from the inde-
pendent risk variables revealed in the multivariate analy-
sis of the training cohort (A nomogram consists of a set 
of n scales, n-1 of which are graduated linearly. The nth 
scale can be linear or nonlinear. Each scale represents 
one of the variables involved in the equation. To read the 
value of an unknown variable, a line is drawn between the 
known values on the fixed scales. The position of the line 
where it intersects the unknown scale indicates the value 
of the unknown variable.). To assess the discriminative 
capability of the model, the “rms” package was employed 

to calculate Harrell’s concordance index (C-index), 
“timeROC” for time-dependent receiver operative char-
acteristics (tROC) (tROC is a statistical tool used pri-
marily in survival analysis to evaluate the accuracy of a 
predictive model at specific points in time. It takes into 
account the time-varying nature of the outcomes, such 
as disease progression or death, in longitudinal data.), 
and “ggDCA” for decision curve analysis (DCA) in the 
training and validation cohorts (DCA is a method used 
in evidence-based medicine to evaluate the clinical util-
ity of diagnostic tests, prognostic models, and treatment 
strategies.DCA incorporates the clinical consequences 
of decisions made based on predictions. It quantifies 
the net benefit of a model or strategy by comparing it 
to the extremes of ‘treat all’ and ‘treat none’, taking into 
account the threshold probabilities at which patients or 
clinicians would opt for treatment). The area under the 
curve (AUC) of the time-dependent ROC analysis, the 
C-index, the DCA curve, and the calibration curve were 
utilized to evaluate the performance of the nomogram 
(A calibration curve is a graphical tool used in statistics 
to assess the reliability of predictive models, particularly 
those used for probabilistic forecasting. It compares the 
actual outcomes against the predicted probabilities from 
a model.). R 4.2.1 was utilized to conduct the statistical 
analysis.

Results
Patients’ characteristic
We enrolled 1316 patients with early BC, who were 
randomized in a 7:3 ratio into training and validation 
datasets (924 vs. 392, respectively). Table  1 shows their 
clinicopathological characteristics, which were compa-
rable between the two groups. In the training cohort, 372 
(40.3%) patients, and in the validation cohort, 150 (38.3%) 
patients were aged over 50 years. The majority of patients 
(n = 1114) were pathologically diagnosed with invasive 
ductal carcinoma. T2 (54.1%) and N0 (51.6%) patients 
made up roughly half of the patients, with HER2-negative 
patients accounting for 88.6% (150 patients). The major-
ity of patients (n = 1114) were pathologically diagnosed 
with invasive ductal carcinoma.

In the whole cohort of 1316 patients, 124 death events 
were observed, with 88 in the training cohort and 36 in 
the validation cohort. The 1-, 3-, and 5-year OS rates for 
the entire cohort were 97.18%, 85.60%, and 70.52%; the 
training cohort’s rates were 97.50%, 85.45%, and 69.92%; 
and the validation cohort’s rates were 96.43%, 85.97%, 
and 71.94%. An analysis of the training and validation 
cohorts revealed no statistically significant difference in 
OS (Fig. 1, P = 0.790).
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CLR score prognostic value for OS in BC
In both the training and validation cohorts, Kaplan–
Meier curves revealed that patients in the low-CLR 
group had a significantly higher survival rate than those 
in the high-CLR group [Fig. 2A, hazard ratio = 0.492; 95% 
CI: 0.286–0.846, P = 0.009; Fig.  2B, hazard ratio = 0.352; 
95% CI: 0.154–0.803, P = 0.009]. As shown in the table, 
there is no significant difference of CLR among different 
subtypes (Supplementary Table 1, P = 0.562). As shown 

in the figure, the Kaplan-Meier curves for OS according 
to CLR strata within each breast cancer subtype demon-
strate that CLR exhibit statistically significant differences 
in certain subtypes such as HER2-enriched (P = 0.00088) 
and luminal B1 (P = 0.0038) (Supplementary Fig. 1).

Univariate and multivariate Cox regression analyses of OS 
in BC
We included age, histological type, menstruation sta-
tus, T stage, N stage, HER-2 status, radiation, endocrine 
treatment, targeted therapy, adjuvant chemotherapy, and 
the CLR score in the univariate Cox regression analysis. 
The univariate Cox model incorporated variables, includ-
ing menstrual status, T stage, N stage, histopathologi-
cal type, radiotherapy, endocrine therapy, HER-2 status, 
and CLR score, which met the prespecified significance 
threshold (P < 0.05). These variables were then included 
in the multivariate Cox regression model. The multivari-
ate Cox regression analysis revealed that OS is indepen-
dently linked to histological type, N stage, and CLR score 
since only these variables satisfied the predetermined 
significance criterion (P < 0.05). Table 2 displays the out-
comes of the univariate and multivariate Cox regression 
analyses.

CLR-based development of a new prognostic model
A unique nomogram-based prognostic model (Fig.  3) 
was constructed to forecast the 1-, 3-, and 5-year OS of 
an individual using the aforementioned three indepen-
dent indicators derived from the multivariate model-
ing. The 1-year, 3-year, and 5-year OS probability could 
be predicted by plotting the patient’s total score on the 
survival rate scale, which was calculated by summing the 
scores from each prognostic factor subtype. For instance, 
a patient presenting with N2 stage, a histopathologi-
cal type of IDC, and a CLR score of > 3.93 would have a 
total point of 13.08 (3.33 + 7.88 + 1.87), corresponding to 
1-, 3-, and 5-year OS probabilities of 96%, 79%, and 67%, 
respectively.

Evaluation of the prediction efficacy of the prognostic 
model
In the training and validation cohorts, the generated 
prognostic model exhibited excellent discriminative 
ability with C-indices of 0.831 (95% CI: 0.788–0.874) 
and 0.774 (95% CI: 0.694–0.856), respectively, outper-
forming the TNM staging system’s C-indices of 0.703 
(95% CI: 0.623–0.782) and 0.709 (95% CI: 0.571–0.847). 
The calibration plots for the 1-, 3-, and 5-year OS in the 
training (Fig. 4A) and validation cohorts revealed a high 
degree of concordance between the predicted and actu-
ally observed OS (Fig.  4B). Using time-dependent ROC 
curves to assess prognostic accuracy, it was shown that 
the prognostic model performed better than the standard 

Table 1  Patient demographics and clinical characteristics 
between the training and validation cohorts
Characteristic Train set Validation set P-value
Age 0.539
≥ 50 years 372 (40.3%) 150 (38.3%)
< 50 years 552 (59.7%) 242 (61.7%)
Menstrual status 0.426
Post 396 (42.9%) 158 (40.3%)
Pre 528 (57.1%) 234 (59.7%)
Histological type 0.200
IDC 774 (83.8%) 340 (86.7%)
Other 150 (16.2%) 52 (13.3%)
Subtype 0.266
HER2 106 (3.06%) 44 (11.2%)
LA 263 (64.9%) 98 (25.0%)
LB1 274 (32.1%) 138 (35.2%)
LB2 171 (18.5%) 62 (15.8%)
TNBC 110 (11.9%) 50 (12.8%)
Endocrine therapy 0.571
No 239 (25.9%) 108 (27.6%)
Yes 685 (74.1%) 284 (72.4%)
Adjuvant chemotherapy 0.348
No 180 (19.5%) 67 (17.1%)
Yes 744 (80.5%) 325 (82.9%)
Radiotherapy 0.759
No 681 (73.7%) 285 (72.7%)
Yes 243 (26.3%) 107 (27.3%)
Target therapy 0.962
No 858 (92.9%) 363 (92.6%)
Yes 66 (7.14%) 29 (7.40%)
T stage 0.900
T1 334 (36.1%) 134 (34.2%)
T2 500 (54.1%) 221 (56.4%)
T3 46 (4.98%) 19 (4.85%)
T4 44 (4.76%) 18 (4.59%)
N stage 0.177
N0 477 (51.6%) 211 (53.8%)
N1 256 (27.7%) 91 (23.2%)
N2 116 (12.6%) 47 (12.0%)
N3 75 (8.12%) 43 (11.0%)
CLR 0.334
≥ 3.93 826 (89.4%) 358 (91.3%)
< 3.93 98 (10.6%) 34 (8.67%)
Abbreviations IDC = invasive ductal carcinoma; HER2 = human epidermal growth 
factor receptor 2; LA = luminal A; LB1 = luminal B1; LB2 = luminal B2; TNBC = triple-
negative breast cancer; CLR = cholesterol-to-lymphocyte ratio
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TNM stage in both the training and validation cohorts 
(Fig. 4C, D). DCA curves also revealed that the new prog-
nostic model exhibited superiority over the TNM stage in 
both the training and validation cohorts (Fig. 4E and F).

Discussion
An increase in the incidence of early-stage BC detec-
tion has been facilitated by advancements in medical 
technology and public health awareness, leading to a 
reduction in mortality rates [3]. Furthermore, research 
indicates that malnutrition and cachexia cause 20–30% 
of cancer-related fatalities rather than cancer itself [18, 
19]. The immune system and treatment efficacy are 
adversely affected by malnutrition, which accelerates the 

progression of diseases, localized recurrences, and dis-
tant metastases [20–22]. Therefore, the combination of 
nutrition support treatment and anticancer therapy is 
deemed essential.

TNM staging by the American Joint Committee on 
Cancer is the standard by which prognosis is predicted 
and BC therapy is directed [23]. Higher stages in patients 
typically imply a worse prognosis. However, previous 
versions of the TNM staging system had limitations as 
they predominantly relied on anatomical features, met-
astatic lymph node numbers, and distant metastases 
existence. These criteria fail to consider the biological 
diversity among patients as well as additional risk factors 
[23, 24], potentially impacting the prediction accuracy 

Fig. 2  Evaluation of the prognostic relevance of CLR index. Kaplan–Meier survival curves for CLR groups (with unadjusted HRs). (A) Training cohort sur-
vival curves. (B) Validation cohort survival curves. Abbreviations CI = confidence interval; CLR = cholesterol-to-lymphocyte ratio; HR = hazard ratios

 

Fig. 1  Kaplan–Meier survival curves for training and validation cohorts (with unadjusted HRs). Abbreviations CI = confidence interval; CLR = cholesterol-
to-lymphocyte ratio; HR = hazard ratios
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of the conventional system [25, 26]. The American Joint 
Committee on Cancer unveiled the 8th Edition of the 
BC staging system in November 2016, which includes 
a multigene staging approach to determine the risk of 
recurrence, anatomical TNM staging, tumor histological 
grade (G), and the expression status of biomarkers (ER, 
PR, and HER-2). However, this approach still falls short 
in addressing individual heterogeneity. CLR has previ-
ously demonstrated independent prognostic significance 

in various cancer types, including colorectal cancer [11, 
12]. Different studies employing distinct methods have 
shown that CLR is independently related to progression-
free survival and OS, with lower CLR associated with 
significantly prolonged survival [11, 12]. These studies 
underscore the role of nutrition and immune markers 
in tumor prediction. However, research on CLR in BC is 
limited, and we hope this study helps fill this gap in the 
field. The CLR score and the novel prognostic model 

Table 2  Univariate and multivariate Cox regression analyses of overall survival in the training cohort
Characteristic Univariate analysis Multivariate analysis

Hazard ratio (95% confidence interval) P-value Hazard ratio (95% confidence interval) P-value
Age
≥ 50 years 1
< 50 years 0.675 (0.444–1.025) 0.065
Menstrual status
Post 1 1
Pre 0.649 (0.427–0.986) 0.043 0.720 (0.282–1.841) 0.493
Histological type
IDC 1 1
Other 0.373 (0.163–0.855) 0.020 0.405 (0.173–0.949) 0.038
Subtype
HER2 1 1
LA 0.172 (0.080–0.367) < 0.001 0.419 (0.083–2.107) 0.291
LB1 0.463 (0.261–0.823) 0.009 0.799 (0.179–3.562) 0.768
LB2 0.486 (0.257–0.919) 0.026 0.757 (0.165–3.462) 0.719
TNBC 0.531 (0.260–1.087) 0.084 0.823 (0.391–1.731) 0.608
Endocrine therapy
No 1 1
Yes 0.492 (0.320–0.755) 0.001 0.702 (0.168–2.932) 0.628
Adjuvant chemotherapy
No 1
Yes 1.446 (0.786–2.658) 0.236
Radiotherapy
No 1 1
Yes 1.836 (1.200–2.808) 0.005 0.760 (0.478–1.210) 0.248
Target therapy
No 1
Yes 1.005 (0.464–2.176) 0.99
T stage
T1 1 1
T2 2.357 (1.349–4.118) 0.002 1.290 (0.719–2.316) 0.393
T3 4.327 (1.912–9.791) < 0.001 1.515 (0.637–3.605) 0.347
T4 4.867 (2.151–11.016) < 0.001 1.100 (0.453–2.672) 0.833
N stage
N0 1 1
N1 3.531 (1.748–7.135) < 0.001 3.155 (1.546–6.436) 0.002
N2 10.157 (5.165–19.975) < 0.001 9.334 (4.449–19.585) < 0.001
N3 17.213 (8.682–34.128) < 0.001 15.540 (7.279–33.171) < 0.001
CLR
≥ 3.93 1 1
<3.93 0.492 (0.286–0.846) 0.010 0.550 (0.316–0.955) 0.034
Abbreviations IDC = invasive ductal carcinoma; HER2 = human epidermal growth factor receptor 2; LA = luminal A; LB1 = luminal B1; LB2 = luminal B2; TNBC = triple-
negative breast cancer; CLR = cholesterol-to-lymphocyte ratio
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introduced in this study aim to enhance the accuracy of 
predicting the OS of patients with early BC. In predicting 
OS, time-dependent ROC curves reveal that the CLR-
based prognostic nomogram is superior to TNM staging. 
In this heterogeneous patient population, the CLR and 
CLR-based prognostic model could provide a simplified, 
cost-effective, widely available, non-invasive, and easily 
promotive biomarker for tailored prognostic advice.

The expression status of biomarkers (ER, PR, and HER-
2) have been shown to be highly correlated with breast 
cancer outcomes. We have provided a difference and 
survival analysis for each subtype, as depicted in the 
attached table and figure. This suggests that CLR may 
have varying impacts on survival outcomes depending 
on the subtype of breast cancer. Our findings support 
the notion that CLR is a promising biomarker for breast 
cancer prognosis, especially in certain subtypes such as 
HER2-enriched and luminal B1. However, the lack of 
statistical significance in other subtypes, such as lumi-
nal A and luminal B2, underscores the need for further 
exploration of the relationship between CLR and survival 
outcomes in these specific contexts. We propose that in 
the future, research should delve deeper into the sub-
type-specific implications of CLR as a biomarker to bet-
ter understand its potential applications in personalized 
medicine.

In this study, we examined the novel biomarker CLR in 
clinical diagnosis and survival prediction. Kaplan-Meier 
curves and multivariate Cox regression analysis sug-
gested that patients with low CLR had better survival 
outcomes than those with high CLR. Combining CLR 
with two other clinicopathological variables (N stage 
and histopathological type), we established a prognostic 

nomogram that exhibited excellent predictive perfor-
mance in the validation and training cohorts. Establish-
ing evidence that CLR is independently associated with 
survival outcomes in patients with BC is the study’s pri-
mary strength. We expect that in the future, more studies 
will investigate the critical significance of the CLR score 
in BC. [11, 12]

Limitations
Our cohort study, however, has several limitations. First, 
because it is a retrospective study, it is prone to selection 
bias. Second, the patient cohorts employed in this study 
might not accurately represent all of the cancer patients 
diagnosed and treated at the institution because selection 
bias could be introduced by including only patients with 
sufficient measures. Second, the model has not under-
gone external validation, and our dataset is small. We 
acknowledge the importance of validating our results in 
independent cohorts to ensure the reliability and applica-
bility of our conclusions. We plan to extend our research 
by collaborating with multiple institutions and are cur-
rently in discussions with several centers to access their 
patient data for an external validation phase. This will 
involve analyzing data from different populations and 
settings to confirm whether our findings are consistent 
across diverse groups. Furthermore, a variety of clini-
cal circumstances may have an impact on CLR status. 
Although our study design prioritizes the assessment of 
CLR as an independent biomarker that precedes treat-
ment, the treatment type and dosage could modulate 
CLR levels over time and influence prognosis prediction. 
Consequently, further multicenter external validation is 
required. To increase the robustness of our findings, we 

Fig. 3  Nomogram for predicting overall survival (OS) rate at 1, 3 and 5 years in patients with breast cancer (BC). The variable score can be calculated by 
drawing a vertical line linking the value of each parameter with the point at the top of this nomogram. Next, all scores are summed to obtain the total 
points score, which is plotted along the total points line, based on which the corresponding OS rates at 1, 3 years and 5 years were obtained. Abbreviations 
CLR = cholesterol-to-lymphocyte ratio; IDC = invasive ductal carcinoma; OS = overall survival
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intend to gather more data for dynamic analysis. We also 
intend to incorporate comprehensive treatment data, 
and suggest prospective research designs to further elu-
cidate the dynamic relationship between CLR, treatment 
modalities, and survival outcomes.

Conclusion
In patients with BC, the CLR emerges as an indepen-
dent predictor of OS. Based on CLR and the CLR score, 
the suggested innovative nomogram model provides a 
potentially user-friendly tool for individualized prognosis 
evaluation.

Fig. 4 (See legend on next page.)
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