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Objective: The application of sentinel lymph node biopsy (SLNB) in elderly patients with early breast cancer remains somewhat controversial. This study aimed to establish individualized nomograms to predict survival outcomes of elderly patients with and without SLNB and find out which patients could avoid SLNB.

Methods: A total of 39,962 ≥70-year-old patients diagnosed with T1–T2 breast cancer in 2010–2015 were included from the Surveillance, Epidemiology, and End Results (SEER) program and were divided into the training set (n = 29,971) and the validation set (n = 9,991). Axillary surgery was not specified in the SEER database, and we defined removing one to five lymph nodes as SLNB. Survival analysis was performed using the Kaplan–Meier plot and log-rank test. Multivariate Cox analysis was utilized to identify risk factors for overall survival (OS) and breast-cancer-specific survival (BCSS). Nomograms and a risk stratification model were constructed.

Results: In the training set, patients with SLNB had better OS (adjusted HR 0.57, P < 0.001) and BCSS (adjusted HR 0.55, P < 0.001) than patients without SLNB. Multivariate COX analysis identified age, marital status, grade, subtype, T stage, and radiation as independent risk factors for OS and BCSS in both SLNB and non-SLNB groups (all P < 0.05). They were subsequently incorporated to establish nomograms to predict 3- and 5-year OS and BCSS for patients with or without SLNB. The concordance index ranged from 0.687 to 0.820, and calibration curves in the internal set and external set all demonstrated sufficient accuracies and good predictive capabilities. Further, we generated a risk stratification model which indicated that SLNB improved OS and BCSS in high-risk group (OS: HR 0.49, P < 0.001; BCSS: HR 0.54, P < 0.001), but not in the low-risk group (all P > 0.05).

Conclusion: Well-validated nomograms and a risk stratification model were constructed to evaluate survival benefit from SLNB in elderly patients with early-stage breast cancer. SLNB was important for patients in the high-risk group but could be omitted in the low-risk group without sacrificing survival. This study could assist clinicians and elderly patients to weigh the risk–benefit of SLNB and make individualized decisions. We look forward to more powerful evidence from prospective trials.
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INTRODUCTION

The concept of the treatment strategy for breast cancer has shifted from “maximum tolerated therapy” to “minimum effective therapy.” For breast cancer patients, axillary staging is an important part of the surgical process, and now sentinel lymph node (SLN) biopsy (SLNB), with satisfactory sensitivity and accuracy, has been established as the standard care for patients with early-stage breast cancer (1). SLNB plays an important role not only in guiding decisions regarding postoperative adjuvant treatment but also in reducing tumor burden of axillary nodes. A series of studies have clarified that unnecessary axillary lymph node dissection (ALND) can be spared without sacrificing survival in patients with clinically negative nodes, micrometastatic SLNs, or even limited macrometastatic SLNs, especially for SLN-micrometastatic or SLN-macrometastatic patients with breast conservative surgery but not for those with total mastectomy (2). Some clinical trials are also focusing on SLNB as an alternative to ALND in the setting of neoadjuvant chemotherapy (2).

However, the role of SLNB in elderly patients with low-risk breast cancer is yet controversial. Although SLNB is associated with improved quality of life and reduced morbidities compared with ALND (3, 4), a considerable number of patients undergoing SLNB still suffer from arm and shoulder complications, which could be more severe in elderly patients (5, 6). SLNB using blue dye may also cause potential adverse effects including anaphylaxis (7). And nowadays, adjuvant therapy depends more on tumor's biological characteristics than the results of SLNB. With improvements in multimodality therapy, the tumor burden can be further diminished by nonsurgical treatments including advanced radiotherapy, optimized chemotherapy, and anti-HER2 therapy regimens, novel agents for endocrine therapy and immunotherapy. Additionally, elderly patients with comorbidities may not gain survival benefit from complete axillary staging (8). For elderly patients who often face multiple comorbidities and have a lower tolerance of aggressive treatment than the younger patients, the risk of SLNB must be balanced with the benefit of staging and local control. While earlier studies suggested that SLNB should be offered in elderly patients (9–11), several recent studies indicated that elderly patients with early-stage and hormone-positive breast cancer gained limited survival benefit from SLNB resulting in an increasing omission of SLNB in appropriately selected patients (12–14). Several ongoing prospective trials, such as the Sentinel node vs. Observation after axillary Ultra-SouND (SOUND) and the Intergroup-Sentinel-Mamma (INSEMA), are evaluating whether SLNB can even be avoided in early breast cancer patients with a negative preoperative axillary assessment (including axillary ultrasound exploration and biopsy for suspicious lymph nodes) (15, 16). Heretofore, there is a paucity of literature regarding omission of SLNB in elderly women with low-risk breast cancer, and few guidelines have explicitly stated the application of SLNB in the elderly.

This study aimed to determine whether elderly patients with primary T1–T2 breast cancer can benefit from SLNB based on the data from the Surveillance, Epidemiology, and End Results (SEER) program. Individual nomograms were subsequently established to predict 3- and 5-year survival of this population with or without SLNB by taking multiple risk factors into consideration, and a risk stratification model was utilized to determine which patients can omit SLNB safely.



MATERIALS AND METHODS


Database and Patient Selection

This retrospective study extracted data from the SEER program, which collects the information of cancer patients of 18 cancer registries and covers ~27.8% of the US population (17). The SEER database 8.3.6 was queried for ≥70-year-old women who were diagnosed with T1–T2 (American Joint Committee on Cancer seventh edition, AJCC T, 7th ed) primary breast cancer as their only cancer or first of subsequent cancers from 2010 to 2015. This study was reviewed and approved by the institutional review board of our institution, and informed consent was exempt because all records of the database are anonymous and open to the public.

Variables involved in this study were demographic characteristics (age at diagnosis, race, marital status, and benign or borderline tumor history), disease characteristics [lateral, tumor location, histology, grade, subtype (ER, PR, and HER2 status), and T and N stage], treatment characteristics (breast surgery type, chemotherapy, and radiotherapy), and survival status (survival time and cause of death). Age at diagnosis was transformed into categorical variables (70–74, 75–79, 80–84, and ≥85). Based on the code information in SEER, we divided tumor location into three groups (outer quadrant and axillary tail, inner quadrant, and others). Histology was categorized into five groups according to the latest classification of the World Health Organization (18): no special type (NST); invasive lobular carcinoma (ILC); favorable (tubular/mucinous/papillary); metaplastic; and others (histological types other than the above four types).

The “number of regional lymph nodes examined” code was used to distinguish between SLNB and non-SLNB. The SEER database does not specify the type of axillary surgery, so based on the AJCC definition of a standard ALND (at least six lymph nodes removed) (19), we defined that one to five lymph nodes examined were categorized as the SLNB group. No nodes examination or only aspiration of regional nodes was classified into the non-SLNB group. Patients with six or more nodes examined were categorized as ALND, and patients with an unknown number of nodes examined were excluded.

The detailed exclusion criteria are illustrated in Figure 1. Briefly, patients with <3 months' survival or unknown follow-up were excluded to minimize immortal time bias. Subsequently, we dropped patients with unknown or unspecified variable's information.


[image: Figure 1]
FIGURE 1. Flow chart of data selection.




Statistical Analysis

All eligible patients were randomly assigned 3:1 into two cohorts: the training set for survival analysis and construction of nomograms and the validation set for external validation. Categorical characteristics were compared using Pearson chi-square test, and continuous characteristics were compared using Student t-test.

The outcomes of this study were breast-cancer-specific survival (BCSS) and overall survival (OS). BCSS was defined as the time from the date of diagnosis to the date of death attributed to breast cancer using cause-specific death classification in the SEER database. OS was defined as the time from the date of diagnosis to death due to any causes. The Kaplan–Meier plot and log-rank test were utilized to compare OS and BCSS between different groups. Univariate and multivariate COX proportional hazards regression models were utilized to detect independent risk factors. Subsequently, subgroup analysis was utilized to evaluate the survival benefit of SLNB in each subgroup.

For survival analysis in cohorts with and without SLNB, all variables with P-value <0.05 in univariate Cox analysis were included in multivariate Cox analysis. Four nomograms were developed to estimate 3- or 5-year OS and BCSS for patients with or without SLNB by involving risk factors according to the result of multivariate Cox analysis. Internal validation in the training set and external validation in the validation set were performed to evaluate the accuracy of these nomograms by a bootstrap validation method with 1,000 resamples. The concordance index (C-index) was applied to measure the discrimination of the model. The consistency between the actual observed outcome and the nomogram predicted survival probability was estimated by calibration curves.

Analyses were conducted by Stata/MP version 16.0 (StataCorp LP, College Station, TX) and the packages (rms, hmisc, survival, etc.) in R software version 3.6.1 (http://www.r-project.org). Statistical significance was determined with a two-tailed P < 0.05.




RESULTS


Characteristics of Eligible Patients

After rigorous screening and selection (Figure 1), a total of 39,962 eligible patients were randomly assigned into the training set (n = 29,971) and the validation set (n = 9,991). In the training set and validation set (Supplementary Table 1), the distribution of baseline features was similar in both sets, and no significant difference was found between the two cohorts except N stage, implying a high value of external validation. Among the 29,971 patients in the training set, 85% (26,010/29,971) patients received SLNB, and 15% (3,961/29,971) did not. The clinicopathological differences in patients with and without SLNB in the training set were shown in Table 1. Of note, the proportion of patients without SLNB increased with age, and they tended to have breast cancer with positive hormone receptor or good differentiation. Meanwhile, the proportions of mastectomy, chemotherapy, and radiotherapy in the non-SLNB group were lower than that in the SLNB group (all P < 0.05), possibly because older people patients are often in poor general health and suffer from many complications.


Table 1. Demographic and disease characteristics of patient in training set.
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Analysis of Survival Benefits From Sentinel Lymph Node Biopsy

In the training set (n = 29,971), median follow-up time was 39 months (mean, 41.37 months; range, 3–83 months). At the time of the last follow-up, 3,952 patients were dead, 941 of which were dead directly from breast cancer. As shown in the Kaplan–Meier plot (Figures 2A,B), patients with SLNB had better OS (SLNB vs. no SLNB: unadjusted HR 0.35; 95% CI, 0.32–0.37; P < 0.001) and BCSS (SLNB vs. no SLNB: unadjusted HR 0.46; 95% CI, 0.39–0.53; P < 0.001) than patients without SLNB. Considering that the baselines of the SLNB and non-SLNB groups are inconsistent due to the retrospective nature of this study, we performed univariate and multivariate COX analyses to adjust potential confounding factors (Supplementary Tables 2, 3), and SLNB still exerted a protective factor (SLNB vs. no SLNB: adjusted HR of OS 0.57; 95% CI, 0.52–0.62; adjusted HR of BCSS 0.55; 95% CI, 0.46–0.66; all P < 0.001) as shown in the forest plot (Figure 2C). In order to determine if elderly patients in a specific subgroup could benefit from SLNB, subgroup analysis stratified by clinicopathological characteristics were performed (Table 2). The results of multivariate Cox analysis showed that SLNB exerted a significant survival benefit on both OS and BCSS in most of the subgroups (P < 0.05).


[image: Figure 2]
FIGURE 2. (A) Unadjusted overall survival (OS). (B) Unadjusted breast cancer-specific survival (BCSS) curves plotted by the Kaplan–Meier method for patients who received and did not receive SLNB. (C) Forest plot showing the results of multivariate COX analysis for OS and BCSS.



Table 2. Subgroup analysis of OS and BCSS outcomes.

[image: Table 2]



Risk Covariates Related to Survival in Patients With and Without Surgery

To determine the multiple factors associated with OS and BCSS in patients with and without SLNB, the univariate and multivariate Cox proportional hazards regression models were performed. Initially, 14 variables were involved in the univariate analysis (Supplementary Table 4), and seven variables were found to be significant risk factors for OS and BCSS in both patients with and without SLNB: age at diagnosis, marital status, grade, subtype, T stage, breast surgery type, and radiation. Additionally, in the non-SLNB group, race, tumor location, and chemotherapy were risk factors for OS, and N stage was a risk factor for BCSS. In the SLNB group, race and N stage were factors for OS and BCSS, and chemotherapy was a risk factor for BCSS.

Subsequently, risk factors with a P-value <0.05 in univariate Cox analysis were considered in the multivariate analysis (Table 3). Multivariate analysis identified that six variables (age at diagnosis, marital status, grade, breast cancer subtype, T stage, and radiation) remained significantly associated with OS and BCSS in both groups.


Table 3. Multivariable Cox models for metastasis breast cancer patients in surgery and non-surgery set.
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Construction of Nomograms and Validation

According to the results from multivariate Cox analysis (Table 3), six variables (age, marital status, T, grade, subtype, and radiation) were incorporated into nomograms to predict 3- and 5-year OS and BCSS for patients with and without SLNB (Figures 3A–D). According to the point scale in each nomogram, scores were signed for each variable (Table 4), and a total point can be calculated by adding all points based on patient's individual clinicopathological characteristics. A lower score was considered to have better prognosis. By comparing the survival outcomes predicted by the four separate nomograms, clinicians and patients can weigh the risk–benefit gained from SLNB and make a tailored decision.


[image: Figure 3]
FIGURE 3. Nomogram for predicting 3- and 5-year OS and BCSS in elderly patients with early-stage breast cancer. (A) OS for patients with SLNB. (B) BCSS for patients with SLNB. (C) OS for patients without SLNB. (D) BCSS for patients without SLNB.



Table 4. Scores of clinical variables in each nomogram.
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Nomograms were validated internally and externally using the training set and the validation set. The C-index of the four nomograms ranged from 0.695 to 0.785 in the internal validation and 0.687 to 0.820 in the external validation (Supplementary Table 5). Calibration curves for 3- and 5-year OS and BCSS prediction showed good coordination between predictions of the model and observed outcomes (Figure 4). Both the internal validation and the external validation demonstrated a sufficient accuracy of the models.


[image: Figure 4]
FIGURE 4. Calibration curves for these nomograms in training set (A) and validation set (B). The 45° blue dotted line represents the ideal reference, which means the nomogram-predicted survival probabilities (x-axis) exactly match the actual survival proportions (y-axis). Red dots represent nomogram-predicted probabilities for each group, and blue error bars represent the 95% CIs of these estimates.




Survival Benefit in Risk Stratification Group

For older patients, the risk factors associated with OS are complex, and BCSS is an important outcome during treatments for breast cancer patients. To further determine those who could benefit from SLNB and those who do not, we built a risk stratification based on the nomogram that predicted BCSS for patients undergoing SLNB, and we combined the SLNB cohort in the validation set (n = 8,665) and all non-SLNB cohort (n = 5,287) as a new validation set to assess the survival benefit of SLNB in each stratified risk group. In order to reduce the selection bias and balance baseline between the SLNB group and non-SLNB group, propensity score matching was performed using logistic regression with a caliper width of 0.01 and a 1:1 ratio without replacement. After matching for age, marital status, T stage, grade, subtype, and radiation, which were considered as independent prognostic factors, 3,497 pair patients were included. The distribution of propensity score for matched and unmatched patients is shown in Supplementary Figure 1. The score range in the risk stratification model was defined as low risk (total score <70), intermediate risk (total score 70–210), and high risk (total score >210). According to the risk stratification model, all matched patients were stratified into the low-risk group (1,422/6,994, 20.3%), intermediate-risk group (4,271/6,994, 61.1%), and high-risk group (1,301/6,994, 18.6%). Kaplan–Meier plots (Figures 5A–F) and log-rank test in the stratified risk groups showed that SLNB significantly improved OS [HR 0.485 (0.400–0.588), P < 0.001] and BCSS [HR 0.541 (0.395–0.742), P < 0.001] in the high-risk group, but not in the low-risk group [OS: HR 0.749 (0.537–1.046), P = 0.090; BCSS: HR 0.674 (0.245–1.856), P = 0.445]. In the intermediate-risk group, SLNB exerted a protective factor for OS [HR 0.559 (0.481–0.651), P < 0.001] but not for BCSS [HR 0.693 (0.470–1.020), P = 0.063].


[image: Figure 5]
FIGURE 5. Survival benefit of SLNB in the risk stratification groups. (A) BCSS in the low-risk group, (B) BCSS in the intermediate-risk group, (C) BCSS in the high-risk group. (D) OS in the low-risk group, (E) OS in the intermediate-risk group, and (F) OS in the high-risk group.





DISCUSSION

Less is known about survival outcomes of sparing SLNB in elderly breast cancer patients. SLNB is associated with improved quality of life and with reduced complications compared with ALND and has become the golden process of axillary treatment of patients with early-stage breast cancer. However, the side effects of SLNB cannot be neglected in elderly patients. It is reported that prevalence of lymphedema 1 year after SLNB ranges between 3 and 17%, and for pain, prevalence rates between 3.3 and 56.6% have been reported in SLN-negative breast cancer patients (5, 20, 21). Another study conducted by Mandelblatt found that patients 67 years or older who underwent SLNB and/or ALND suffered from three times the incidence of arm complications than those who did not receive any axillary surgery (6). Is there a subset of elderly patients who can avoid SLNB without sacrificing survival? In the present study which included 39,962 ≥70-year-old patients diagnosed with primary early-stage breast cancer from 2010 to 2015 in the SEER program, the result of multivariate COX analysis indicated that SLNB was an independent prognostic factor for OS and BCSS. However, to our surprise, in our risk stratification model, we found that while SLNB could prolong OS and BCSS in the high-risk group, there is indeed a low-risk elderly population who did not gain survival benefit from SLNB, which means that the low-risk population could avoid the morbidities of SLNB at no expense of survival and that it will be more cost-effective for elderly patients. We believe these nomograms and the risk stratification model can be useful for clinicians and patients to fully consider the risk–benefit balance of SLNB.

Given the potential complications of SLNB for the elderly, researchers have been trying to explore the possibility of exemption from SLNB. Published studies addressing this question have yielded somewhat inconsistent conclusions. Earlier studies suggested that SLNB should be recommended to elderly breast cancer because the presence of axillary metastasis may influence subsequent adjuvant therapy decisions (9, 10, 12). However, a recent study with a cohort of 492 patients conducted by Blackhall et al. (13) showed that elderly patients with positive nodes were significantly less likely to receive chemotherapy than younger patients, which suggested that nowadays, postoperative treatment strategies depend more on the tumor's biological characteristics than on the result of axillary staging alone. Several studies have reported that SLNB could be spared in selected elderly patients due to the very low incidence of axillary disease in this age population (8, 22–24). A retrospective study reported that incomplete axillary staging did not exert a worse regional control and 10-year OS in 75 years or older patients with two or more comorbidities (8). A meta-analysis including 692 patients of two randomized controlled trials (RCTs) found that axillary staging in elderly patients with negative nodes could reduce regional recurrence (RR 0.24, 95% CI: 0.06–0.95, P = 0.04) but did not impact OS or BCSS (23). A recent research using a propensity score matching cohort based on the SEER found that 50- to 79-year-old patients who had a grade I tumor with size <1 cm and favorable histology did not gain a better BCSS from axillary staging (24). However, the individual effects of SLNB remained unknown because the axillary staging in those studies included SLNB and ALND. Notwithstanding the fact that another retrospective study involving a total of only 141 patients pointed out that the probability of omitting SLNB increased with age in 70 years or older patients with ER-positive, HER2-negative, and clinical T1N0 invasive breast cancer (14), few studies have accurately pointed out a specific population that would be exempt from SLNB. In the present study, patients aged 70 years or more were defined as elderly, which is in keeping with the general literature, where 70 years has become an accepted definition (10–13, 22). Deaths due to breast cancer (23.8%, 941/3,952) are low in relation with elderly patients, which may be explained by low median follow-up time (39 months), as well as the fact that older people are more likely to die from multiple comorbidities such as cardiovascular disease, diabetes mellitus, and other chronic diseases compared with younger people. We established a risk stratification model based on the score of the nomogram which predicted the BCSS of patients undergoing SLNB with a good validation. The characteristics of the low-risk group, which gets scores <70, included a relatively younger age, T1 stage, good grade, positive hormone receptor, and radiation. As reported in the Results section, after adjusting for potential confounding factors, SLNB still exerted a protective factor for the entire training cohort. The proportion of the low-risk group, though lower, is still 20.3%. It makes sense that they could be relatively safe to spare SLNB due to equivalent survival outcomes. With regard to the high-risk group (score >210), patients often had a larger tumor, worse grade, and triple negative breast cancer without radiation, and in those cases, SLNB cannot be omitted for fear of undertreatment due to decreased axillary staging. As for the intermediate-risk group, SLNB did not improve the BCSS, but the OS was extended due to some potential unknowns, and the decision to have SLNB or not should be made with caution in these patients and should take full consideration of patient's informed consent. More than half of the patients were classified into the intermediate-risk group (61.1%), and robust evidence from prospective trials is urgently needed.

In the absence of evidence demonstrating survival outcomes of omitting SLNB, several ongoing prospective randomized clinical trials are evaluating whether SLNB can be avoided in early breast cancer patients treated with BCS, whole-breast irradiation, and standard adjuvant surgery. The SOUND trial, a non-inferiority trial, is recruiting breast cancer patients with a ≤ 2 cm tumor and a negative axilla assessed by axillary ultrasound. Eligible patients will be randomized into an SLNB group and no-axillary-surgery group. The primary endpoint is distant disease-free survival (DFS), and secondary endpoints are the cumulative incidence of distant or axillary recurrences, DFS and OS (15). In the INSEMA trial, patients who have a <5 cm tumor, estimated by preoperative imaging techniques, will be randomized to the no-axillary-surgery group and SLNB group. A negative core biopsy or fine needle aspiration biopsy of the sonographically suspected lymph node is required before randomization. The DFS will be assessed at 5 years (25). The inclusion criteria of the Dutch BOOG 2013-08, with endpoints of regional recurrences, DFS, and OS at 5 and 10 years, are somehow similar to those in the INSEMA (26). The results of these well-designed clinical trials were eagerly awaited. Heretofore, few guidelines have explicitly stated the application of SLNB in the elderly. The version 3.2020 NCCN states that “the performance of axillary staging may be considered optional” for elderly patients or those with serious comorbidities (27), and the North American guidelines suggest that women >70 years old diagnosed with cN0 invasive breast cancer with positive hormone receptor should avoid routine use of SLNB (28). However, current UK and Scottish guidelines state that if fit for surgery, this population should be offered SLNB (29, 30). The acceptable balance between risk and benefit varies among clinicians and patients; therefore, it is hard to set a specific threshold to determine whether SLNB should be applied or not. Not only did our study provide nomograms to accurately predict 3- and 5-year OS and BCSS in elderly patients with T1–T2 breast cancer, but the risk stratification model also makes it easy to quickly determine whether one will benefit from SLNB. For example, a 78-year-old married woman was diagnosed clinically with T1N0 breast cancer. The result of her biopsy reported that the tumor histology was invasive breast cancer with good differentiation and that the breast subtype was HR–/HER2+. She plans to receive BCS, postoperative radiation, and targeted therapy. By comparing the prediction of OS and BCSS using our nomogram (Supplementary Table 6), whether this patient underwent SLNB or not, the predictions of 3- and 5-year BCSS were over 95%. If she underwent SLNB, the predictive 3- and 5-year OS rates were >95 and >90%, respectively. If SLNB was omitted, the predictive 3- and 5-year OS would be >90 and 87%, respectively. Given that she got a score of 38 in the nomogram, which predicts BCSS for patients undergoing SLNB, she was categorized into the low-risk group, suggesting that there was no significant difference in the OS and BCSS she received from SLNB and no SLNB. Therefore, clinicians and patients can individually determine the risk–benefit of SLNB and make the appropriate decision to proceed or spare SLNB based on an individualized threshold and patient's preferences.

To our knowledge, this study is the first to establish nomograms based on a large SEER data to evaluate whether SLNB can be omitted in elderly patients. Notwithstanding several strengths of this study, including a large population, strict stratification analysis for nomogram construction, and sufficient internal and external validation, the nomograms must be interpreted with caution due to several limitations. Firstly, since some detailed information was not reported in SEER, there may be some potential confounding factors that we did not take into consideration, such as multigene signature assessment, endocrine therapy, targeted therapy, and comorbidities (cardiovascular disease, diabetes mellitus, and other chronic diseases). As a result, the benefit of omitting SLNB in elderly patients may be underestimated because they are often faced with significant comorbidities and cannot tolerate aggressive complications of surgery, but standard adjuvant systemic therapy could compensate for the risk of no SLNB. The second was the inherent limitation of a retrospective study based on the SEER dataset. Since no variable in the current SEER database clearly specifies the type of lymph node surgery, we categorized removing one to five lymph nodes as SLNB according to the AJCC definition as other researchers did (31). This may lead to poorer prognosis in the SLNB group due to potentially insufficient SLNB with only five or fewer nodes removed. Nevertheless, it did not influence the conclusions in our study because survival analysis showed that the OS of the SLNB group was significantly better than that of the non-SLNB group, as well as BCSS. Additionally, although axillary recurrence rate is very low in all studies, some patients, even in the low-risk group, probably had axillary recurrences which need ALND and adjuvant therapies. This is not known in the SEER database. The median follow-up was low (39 months) in the present study. Perhaps, for very elderly patients with comorbidities, 3-year survival results could be contributive for these patients with short life probability, independent of breast cancer. The most convincing evidence must come from comprehensively designed prospective randomized trials with more prognostic factors. We look forward to the results of the SOUND, the INSEMA, and other clinical trials which evaluate the effect of omitting SLNB on long-term outcomes, particularly in elderly patients.



CONCLUSION

Well-validated nomograms and a risk stratification model were constructed to evaluate survival benefit from SLNB in elderly patients with early-stage breast cancer. SLNB was important for patients in the high-risk group but could be omitted in the low-risk group without sacrificing survival. This study could assist clinicians and elderly patients to weigh the risk–benefit of SLNB and make individualized decisions. We look forward to more powerful evidence from prospective trials.
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Lateral
Right 0577 (0516-0.646) <0.001 0594 (0.465-0.759) <0.001
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T
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Breast surgery type
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Radiation
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Chemotherapy
Yes 0.638 (0.401-1.010) 0.170 0536 (0.448-1.642) 0304
No/unknown 0574 (0.530-0.622) <0.001 0542 (0.453-0.650) <0.001

Multivariate Cox regression model.

All HR refer to Surgery vs .non-surgery in the subgroup analysis.

AIA, American Indian/Aleska Native; AP, Asien or PacificIslander; NST, no speciel type; ILC, invasive lobular carcinoma; BCS, Breast reserving mestectomy/Lumpectomy; C, confidence
interval; OS overall survival; BCSS, breast cancer specific survival,

others” includes “Central portion of breast,” *Breast includes Nipple” and “Overiapping lesion of breast such as 3, 6, 9, 12 0'clock” as recorded in the SEER database.

befayorable” includes tubular, mucinous and papillary; “Others” means histological types other than above four types.
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AIA, American Indian/Aleska Native; API, Asian or Pacific Islander; NST, no special type; BCS, Breast reserving mastectomy/Lumpectomy; Cl, confidence interval; SLNB, sentinel lymph
node biopsy; OS overall survival: BCSS, breast cancer specific survival.
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