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Introduction

Neoadjuvant chemotherapy (NAC) is generally applied to 
locally advanced breast cancer. NAC can render inoperable 
tumors operable and can facilitate breast-conserving 
surgery by down-staging the tumor. The use of NAC may 
also provide important prognostic information based on 
treatment response. 

Previous studies have shown that pathological complete 
response (pCR) is associated with improved survival 
outcomes, while patients with residual invasive carcinoma 

have poor prognoses (1). However, the dichotomy of 
pCR and non-pCR may be too simple, as the outcomes of 
patients who do not achieve pCR range from near pCR to 
frank resistance.

More than 15 neoadjuvant treatment pathology 
evaluation systems have been proposed to better stratify 
prognoses, including Miller-Payne system (2), American 
Joint Committee on Cancer (AJCC) staging system, 
residual cancer burden (RCB) (3), and Neo-Bioscore (4). 
The Miller-Payne system is currently the most commonly 
used pathology evaluation system in China, but it 
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estimates only the reduction in primary tumor cellularity 
after treatment. The RCB index, however, utilizes 
calculations of the bidimensional diameter and cellularity 
of the primary tumor, and take lymph node metastasis into 
consideration, this system has been shown to measure the 
tumor burden more accurately, and its implementation 
is reproducible among pathologists (5,6). Therefore, the 
RCB index is recommended by international working 
groups for measuring residual disease in clinical trials of 
NAC in the treatment of breast cancer (7,8). So far, only a 
few small-scale retrospective studies verified the feasibility 
of the RCB index in the stratification of prognoses of 
patients treated with NAC (9-13), and none of them were 
based on the Chinese population. Thus, independent 
external validation of RCB is needed before it can be used 
as a surrogate endpoint in clinical trials. 

In this study, we assessed the feasibility of using RCB 
to stratify prognoses of patients after NAC in a large 
single center in China, and we compared the results of the 
application of the RCB index to those obtained from the 
Miller-Payne system.

We present the following article in accordance with the 
STROBE reporting checklist (available at https://dx.doi.
org/10.21037/gs-21-608).

Methods

Patient population

Female patients with primary invasive breast cancer treated 
with NAC between January 1, 2010 and December 31, 
2018 were identified from a database created by Peking 
University First Hospital, Beijing, China. According to 
guidelines and previous study in our center, candidates for 
NAC in our center were those with: (I) human epidermal 
growth factor receptor 2 (HER2) positive disease or triple 
negative disease; (II) T3–4 tumors; (III) positive axillary 
lymph node; (IV) large primary tumor relative to breast 
size in a patient who desires breast conservation. The 
study entry criteria included: (I) women with unilateral 
invasive breast cancer diagnosed by core needle biopsy 
(CNB); (II) aged 18 to 75 years; (III) completed ≥4 circles 
of neoadjuvant treatment; (IV) received surgical treatment; 
(V) necessary post-operative therapy, including endocrine 
therapy, anti-HER2 therapy, and radiotherapy. Patients 
were excluded in case of distant metastasis, with positive 
sentinel lymph node removed before NAC, occult breast 
cancer, or those without any follow-up record.

Treatment strategy

All patients underwent pathological biopsy of the primary 
tumor and suspected malignant axillary lymph nodes 
prior to initial treatment. The NAC regimen is based on 
taxane with or without anthracycline, and trastuzumab is 
applied to HER2+ patients. Magnetic resonance imaging 
examination was performed after every 2 cycles of therapy. 
In patients that exhibited tumor regression, the original 
treatment was continued; those with operable disease 
experiencing progression were proceed to surgery or given 
an alternate systemic therapy (14), which were generally 
based on vinorelbine in our center. All patients underwent 
breast-conserving surgery (BCS) or total mastectomy and 
axillary evaluation. Axillary lymph node dissection was 
performed for patients with positive CNB results. Patients 
with hormone receptor-positive disease routinely received 
adjuvant endocrine therapy for 5 to 10 years according to 
current guidelines, for premenopausal women tamoxifen ± 
ovarian suppression or ablation was considered. The study 
period predated the use of pertuzumab in China, patients 
with HER2+ disease routinely completed only 1 year of 
trastuzumab treatment. Patients underwent BCS, and those 
with pathological T stage ≥3, or pathological N stage ≥1 
routinely received standard postoperative radiotherapy.

Collection of clinicopathological data

Clinicopathologic data including age, presence of 
lymphovascular invasion, histological grade, tumor 
subtypes, clinical and pathological T, N and M stages, 
pathological stages, chemotherapy regimen received, and 
RCB score. Hormone receptor positive was defined as 
estrogen receptors (ER) and/or progesterone receptors 
(PR) expression >1%. HER2 testing was performed 
according to 2013 guidelines of the American Society 
of Clinical Oncology/College of American Pathologists 
(ASCO/CAP) 2013, the positive criteria for HER2 were as 
follows: more than 10% of tumor cells with complete and 
intense membrane staining (by immunohistochemistry), 
or an average copy number ≥6 signals/cell, or a dual-probe 
HER2/chromosome 17 centromere ratio ≥2. Histological 
grade was evaluated according to Nottingham Combined 
Histologic Grade Scale. Clinical stage and pathological 
stage were determined according to the 8th AJCC Staging 
system.

Based on immunohistochemistry results, all cases were 
divided into three subtypes: luminal, positive for hormone 
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receptor and negative for HER2; HER2-positive, positive 
for HER2 regardless of status of hormone receptor; triple-
negative breast cancer (TNBC), negative for hormone 
receptor and HER2.

Miller-Payne system has 5 grades:  grade 5 is  a 
pathological complete response in breast; grades 1–4 are 
partial pathological response according to tumor reduction 
ratio (2). from G4 to G1, the degree of tumor reduction 
gradually decreases. 

Based on the thresholds of 1.36 and 3.28, RCB index 
is divided into 4 classes: 0/pCR (ypT0/is, ypN0), minimal 
residual disease (RCB-I), moderate residual disease (RCB-
II), and extensive residual disease (RCB-III). RCB index 
was calculated by using web calculator published by MD 
Anderson (15). 

Follow-up procedures

All patients received a regular postoperative follow-up, 
including physical examination and selected imaging 
examinations every 3–6 months during the first 3 years, 
and yearly thereafter. Data on follow-up were collected via 
investigation of the local electronic healthcare databases, 
outpatient, telephone interviews or letter once a year 
until April 30, 2021, patients without any postoperative 
information were considered lost to follow-up. The follow-
up data include disease-free survival (DFS) and disease-
specific survival (DSS). DFS was defined as the time from 
definitive surgery to diagnosis of locoregional invasive 
disease or distant metastasis. Metachronous contralateral 
breast cancers were not considered as DFS events. DSS was 
defined as the time from definitive surgery to death related 
to breast cancer.

Statistical analyses

Descriptive statistics were used to describe characteristics of 
the patients. Kaplan-Meier survival curves were generated 
to compare the survival outcomes, intergroup comparison 
of DFS and DSS were performed by log-rank test. Hazard 
ratios (HRs) and their 95% confidence intervals (CIs) were 
obtained through Cox models. Multivariable analyses were 
fit to determinate the association between RCB class and 
survival outcomes. One-way ANOVA was used to compare 
RCB index among three subtypes. Harrell's concordance 
index (C-index) was used to evaluate the predictive accuracy 
of RCB. Value of C-index near 0.5 indicates the model is 
completely random, while value of C-index near 1 indicates 

the model is completely consistent with the fact (16). A 
z-score test using a one-shot nonparametric approach was 
used to compare two correlated C-index (17). Analyses were 
performed with R software (Version 4.0.3), and figures were 
produced using the package ‘ggplot2’ and ‘compareC’. A 
significance level of 0.05 was used in all analyses.

Ethical statement

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study was 
approved by the Institutional Ethics Examining Committee 
of Human Research of Peking University First Hospital 
(No. 2019-14) and informed consent was taken from all the 
patients.

Results

From January 2010 through December 2018, 538 female 
patients diagnosed with primary nonmetastatic invasive 
breast cancer received at least 4 cycles of NAC at the 
Breast Disease Center of Peking University First Hospital, 
China. 115 cases in this cohort were excluded: 13 who 
refused surgery in our center, 7 with simultaneous bilateral 
breast cancer, 44 with removal of a positive sentinel 
lymph node prior to NAC, 9 with occult breast cancer, 24 
HER2+ patients who refused trastuzumab treatment, 11 
with missing data and 7 who were lost during follow-up. 
Eventually, a total of 423 patients with complete data were 
included in the analysis.

The median age of this cohort was 50 years (range, 
22–75 years), with a median follow-up time of 58.5 months 
(range, 7–126 months). Invasive ductal carcinoma accounted 
for the majority of cases (n=373, 88.2%). Approximately 
half of the cases involved grade 3 disease (n=228, 53.9%). 
Three subtypes each accounted for approximately one-
third of the cases: 125 (29.6%) patients were diagnosed with 
luminal breast cancer, 153 (36.1%) patients were HER2+, 
and 145 (34.3%) patients were diagnosed with TNBC. 
Of the enrolled patients, 355 (83.9%) received an NAC 
regimen based on taxane with or without anthracycline, 
and 65 (15.4%) patients received alternative chemotherapy 
based on vinorelbine and achieved good treatment response 
(Tables S1,S2). Most of the patients underwent mastectomy 
(n=320, 75.7%) and axillary lymph node dissection (292, 
69.0%). In our cohort, 101 (23.9%) cases achieved pCR/
RCB-0, 74 (17.4%) of the cases were staged as RCB-I, 161 
(38.1%) as RCB-II, and 87 (20.6%) as RCB-III (Table 1).

https://cdn.amegroups.cn/static/public/GS-21-608-supplementary.pdf
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Survival outcome

During follow-up, 84 patients experienced recurrence, of 
which 12 were locoregional recurrences, and 5-year DFS 
rate was 81.7% (95% CI: 77.9–85.7%). There were 50 
deaths, 48 were breast cancer related death. The 5-year 
DSS rate was 88.5% (95% CI: 85.2–91.9%). Comparisons 
of DFS (Figure 1) and DSS (Figure 2) to grades determined 
by the RCB index and the Miller-Payne system are shown 
by Kaplan-Meier analyses. The estimated 5-year survival 
rates and hazard ratios of patients in the various categories 
as calculated with the unadjusted Cox proportional hazards 
model are listed in Table 2.

In general, high RCB classes were associated with low 
rates of DFS and DSS and a high HR. All differences 
were statistically significant, except for DSS of the HER2+ 
subtype (P=0.4). Curves representing 0/pCR and RCB-I 
were adjacent in the global cohort and in all subtypes, and 
the differences were not statistically significant for DFS 
or DSS. In univariate (Table 2) and multivariate analyses 
(Table 3), the RCB class was confirmed as an independent 
prognostic factor for DFS and DSS, and there was no 
statistically significant difference in DFS or DSS between 
0/pCR and RCB-I.

For the Miller-Payne system, the prognoses of patients 
who were evaluated as G5 were relatively good. The lower 
the G grade, the worse the prognosis, this was true for 
both DFS and DSS, but the trend was not that obvious. 
Classifications using the Miller-Payne system were not 
significantly associated with DFS for the luminal subtype 
(P=0.14) or DSS for the HER2+ (P=0.16). Either DFS or 
DSS for luminal subtype was not completely positively 
correlated with the tumor remission rate. In the univariate 
analysis (Table 2), DFS rates were lower for G4 than for G5 
(HR, 2.59; 95% CI: 1.09–6.19; P=0.031).

Predictive accuracy of RCB and Miller-Payne systems

In consideration of DFS, the C-index of the hierarchical 
RCB class was 0.73 when considering all patients in the 
cohort, 0.64 when considering patients with luminal type 
tumors, 0.66 when considering HER2+ patients and 0.83 
when considering patients with TNBC. For DSS, the 
C-index was 0.74 for all patients, 0.72 for patients with 
luminal type tumors, 0.56 for HER2+ patients and 0.84 in 
patients with TNBC. 

For DFS, the C-index for the Miller-Payne system was 
0.64 globally, 0.53 when considering luminal type tumors, 

0.62 in HER2+ tumors and 0.72 in patients with TNBC. 
For DSS, the C-index was 0.64 globally, 0.57 in luminal 
type tumors, 0.52 in HER2+ tumors and 0.72 in TNBC 
tumors.

In the whole cohort, luminal type tumors and TNBC, 
the P value for comparing two correlated C-indices were all 
<0.05 based on DFS and DSS (Table 4), suggesting that the 
RCB was better than the Miller-Payne system.

Differences of RCB among subgroups

In the 322 cases with residual invasive tumors, the RCB 
score was higher in luminal type tumors compared with 
HER2+ tumors and TNBC tumors. The average RCB score 
was 2.73 (95% CI: 2.52–2.93) in 115 luminal type tumors, 
2.19 (95% CI: 2.00–2.38) in 109 HER2+ tumors, and 2.39 
(95% CI: 2.27–2.50) in 98 TNBC tumors. According a 
one-way ANOVA analysis, the differences were statistically 
significant (F=9.335; P<0.0001).

Discussion

In this study, we verified the feasibility of using the RCB 
index and the Miller-Payne system to stratify patients 
treated with NAC based on survival outcomes. The RCB 
index showed superior performance relative to the Miller-
Payne system in the whole cohort and in each breast cancer 
subtype. Both systems had the best prediction accuracy 
in patients with TNBC. The relative accuracy in TNBC 
may be due to the fact that although TNBC can be further 
divided into different subtypes (18), the main treatment 
remains limited to chemotherapy, and the amount of 
residual tumor might therefore be the key factor that 
determines prognosis. In the other two subtypes, on the 
other hand, the expression of hormone and HER2 receptors 
are also associated with prognosis, which weakens the 
prognostic value of the tumor burden. We also noticed that, 
in both systems, the prediction accuracy for DSS in HER2+ 
patients was not much better than a simple coin flip. This 
was due to the small number of total events (n=10), and 3 
of these events occurred in patients who achieved 0/pCR, 
while 5 events occurred in patients who achieved grade G5. 
The Miller-Payne system ignores the evaluation of axillary 
lymph nodes, and will overestimate prognosis of patients 
with positive axillary lymph nodes. In our cohort, 63.2% 
(79/125) of patients of luminal subtype had involved axillary 
lymph nodes after NAC, which is much higher than the 
other two subtypes, and this may be an explanation for its 
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Table 1 Clinicopathological characteristics of the whole cohort 
(n=423)

Variables N=423 (%)

Age (years), median [ range] 50 [22–75]

Menopausal status

Premenopausal 214 (50.6)

Postmenopausal 209 (49.4)

Tumor histological grade

1 19 (4.5)

2 176 (41.6)

3 228 (53.9)

Subtypes

Luminal 125 (29.6)

HER2+ 153 (36.1)

TNBC 145 (34.3)

Histology

Ductal 373 (88.2)

Other 39 (9.2)

Missing 11 (2.6)

Lymphovascular invasion

Present 65 (15.4)

Absent 358 (84.6)

Chemotherapy regimen

Taxane ± Anthracycline 355 (83.9)

Taxane ± Anthracycline + Vinorelbine 65 (15.4)

Other 3 (0.7)

Breast operation

BCS 103 (24.3)

Mastectomy 320 (75.7)

Axillary staging methods

SLNB 131 (31.0)

ALND 292 (69.0)

Clinical T category

T1 52 (12.3)

T2 316 (74.7)

T3 41 (9.7)

T4 14 (3.3)

Clinical N category

N0 148 (35.0)

N1 205 (48.5)

Table 1 (continued)

Table 1 (continued)

Variables N=423 (%)

N2 63 (14.9)

N3 7 (1.6)

Post-treatment Pathological T category

T0 76 (18.0)

Tis 40 (9.5)

T1 207 (48.9)

T2 77 (18.2)

T3 17 (4.0)

T4 6 (1.4)

Post-treatment Pathological N category

N0 249 (58.9)

N0(i+) 6 (1.4)

N1mi 7 (1.7)

N1 79 (18.7)

N2 54 (12.8)

N3 28 (6.6)

Clinical stage

I 20 (4.7)

II 305 (72.1)

III 98 (23.2)

Post-treatment pathological stage

0 101 (23.9)

I 134 (31.7)

II 103 (24.3)

III 85 (20.1)

RCB class

0/pCR 101 (23.9)

I 74 (17.4)

II 161 (38.1)

III 87 (20.6)

Evaluation of Miller-Payne system

G5 116 (27.4)

G4 88 (20.8)

G3 111 (26.2)

G2 37 (8.8)

G1 71 (16.8)

HER2, human epidermal growth factor receptor 2; TNBC, triple 
negative breast cancer; BCS, breast-conserving surgery; SLNB, 
sentinel lymph node biopsy; ALND, axillary lymph node dissection; 
RCB, residual cancer burden; pCR,  pathological complete response; 
G, grade.
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Figure 1 Kaplan-Meier survival curves of DFS according to RCB (A-D) and Miller-Payne (E-H) classification systems. DFS, disease-free 
survival; RCB, residual cancer burden.
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poor performance in luminal subtype.
Prognostic stratification is also a valuable asset in 

the formulation of postoperative treatment plans. Our 
study suggested that patients achieved RCB-I have 
comparable survival outcomes as those who achieved 0/
pCR in the global cohort and within all subtypes; this 
finding was consistent with previous studies (3,10,11). 
Based on the data accumulated in clinical trials, it seems 
that future improvements in NAC will more likely to 
occur when effective treatments are developed for specific 
patients with dismal prognosis. The most commonly 
used criterion to recruit patients into clinical trials is the 
lack of achievement of pCR after NAC. CREATE-X 
trial enrolled HER2 negative patients with residual 
disease (19), with 6–8 cycles of adjuvant capecitabine, the 
experimental group, especially the triple-negative patients, 
had better results. KATHERINE trial enrolled HER2-
positive patients with residual disease (20), 14 cycles 

of adjuvant trastuzumab emtansine did bring survival 
benefits to experimental group. Based on the results of 
these studies, the current guidelines for post-neoadjuvant 
treatment with residual disease for TNBC and HER2-
positive breast cancer, respectively, recommends intensive 
adjuvant chemotherapy. However, survival benefits 
brought by additional treatment were accompanied by an 
increase in adverse reactions, and a certain proportion of 
patients terminated treatment early or experienced dosage 
reductions. Based on the similarities between patients 
who achieved RCB-I and RCB-0, we propose that survival 
benefits in similar trials are limited for those enrolled 
patients with minimal residual disease (RCB-I). In order 
to increase the cost-effectiveness of medical resources 
and reduce unnecessary side effects caused by adjuvant 
treatment, future experiments are necessary in order 
to clarify whether these patients benefit from intensive 
adjuvant therapy.
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Figure 2 Kaplan-Meier survival curves of DSS according to RCB (A-D) and Miller-Payne (E-H) classification systems. DSS, disease-specific 
survival; RCB, residual cancer burden.

Table 2 Unadjusted 5-year survival outcomes and hazard ratios by Cox regression analysis 

Staging system Group No 5-year DFS (%) HR (95% CI) 5-year DSS (%) HR (95% CI)

RCB class 0/pCR 101 95.9 Ref 96.5 Ref

I 74 91.4 2.28 (0.64–8.09)* 94.2 1.51 (0.30–7.47)*

II 161 82.5 5.89 (2.08–16.68) 91.0 3.82 (1.11–13.12)

III 87 55.5 16.97 (6.08–47.37) 69.9 12.68 (3.82–41.72)

Miller-Payne system G5 116 92.9 Ref 93.7 Ref

G4 88 86.2 2.59 (1.09–6.19) 95.1 0.99 (0.28–3.52)*

G3 111 74.4 4.81 (2.21–10.52) 83.6 4.32 (1.74–10.73)

G2 37 83.0 3.79 (1.46–9.83) 89.0 2.75 (0.84–9.04)*

G1 71 68.2 5.73 (2.56–12.83) 79.5 3.76 (1.42–10.09)

*, P>0.05. CI, confidence intervals; RCB, residual cancer burden; pCR, pathologic complete response; DFS, disease-free survival; DSS, 
disease-specific survival.



3218 Wang et al. Comparison of two prognostic models of breast cancer

© Gland Surgery. All rights reserved.   Gland Surg 2021;10(12):3211-3221 | https://dx.doi.org/10.21037/gs-21-608

Table 3 Multivariate analyses in the Cox proportional hazards model for DFS and DSS

Variables
DFS DSS

HR 95% CI P HR 95% CI P

Age (per 10 years increase) 0.83 0.68–1.03 0.086 0.93 0.716–1.22 0.61

Clinical stage (III vs. I or II) 1.46 0.90–2.35 0.123 1.57 0.84–2.96 0.160

Subtype

Luminal Ref. Ref. Ref. Ref. Ref. Ref.

HER2+ 0.90 0.52–1.55 0.702 1.01 0.44–2.32 0.973

TNBC 1.14 0.68–1.92 0.615 3.01 1.53–5.91 0.001

LVI (present vs. absent) 1.95 1.21–3.16 0.006 1.84 0.96–3.52 0.068

RCB class

0/pCR Ref. Ref. Ref. Ref. Ref. Ref.

I 2.32 0.65–8.28 0.194 1.93 0.39–9.64 0.421

II 5.15 1.80–14.78 0.002 3.98 1.14–13.84 0.030

III 13.05 4.50–37.90 <0.0001 12.31 3.47–43.69 <0.0001

CI, confidence intervals; DFS, disease-free survival; DSS, disease-specific survival; HER2, human epidermal growth factor receptor 2; 
TNBC, triple-negative breast cancer; LVI, lymphovascular Invasion; RCB, residual cancer burden, pCR, pathologic complete response.

Table 4 C-index of RCB class and Miller‐Payne system for DFS and DSS

Subtype Staging system C-index for DFS P C-index for DSS P

Whole cohort RCB 0.73 <0.0001 0.74 0.0003

Miller-Payne 0.64 0.64

Luminal RCB 0.64 0.001 0.72 0.021

Miller-Payne 0.53 0.57

HER2+ RCB 0.66 0.108 0.56 0.405

Miller-Payne 0.62 0.52

TNBC RCB 0.83 0.002 0.84 0.0006

Miller-Payne 0.72 0.72

C-index, concordance-index; RCB, residual cancer burden; DFS, disease-free survival; DSS, disease-specific survival; HER2, human 
epidermal growth factor receptor 2; TNBC, triple negative breast cancer.

We observed that the average residual tumor burden 
was different among subgroups; therefore, a constant cutoff 
value might not apply globally to all patients. Furthermore, 
in the discovery cohort, all patients, including 20% (49/241) 
with HER2+ breast cancer, were treated with the same 
regimen of paclitaxel followed by fluorouracil, doxorubicin, 
and cyclophosphamide (T/FAC). In current practice, 
trastuzumab and pertuzumab combined with chemotherapy 

has become the standard treatment for HER2+ breast 
cancer, and this change in recommendation has led to 
significant improvements in tumor regression and survival 
outcomes (21). Therefore, the original cut-off value may no 
longer be appropriate, and it will be necessary to investigate 
further the appropriate subtype-specific cut-off values of 
RCB.

RCB remains limited to anatomical factors, and 
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incorporating biological factors may further improve the 
performance of primary models. Sheri et al. showed that 
combining post-treatment analyses of Ki67 expression with 
RCB can improve the accuracy of predictions of survival 
outcomes (22), and this conclusion was subsequently 
validated in a small cohort (23). However, substantial 
variability of Ki67 staining of breast cancer between 
laboratories is a potential obstacle to the widespread clinical 
application of this strategy (24). Similarly, Laas et al. showed 
that addition of analyses of lymphovascular invasion and 
tumor-infiltrating lymphocytes to RCB can improve the 
predictive ability (9), but these two variables are not part of 
routine examinations in most pathology laboratories and 
are thus not likely to be widely applicable. One possible way 
to improve predictions is to use biological factors routinely 
reported by pathology laboratories, including grade and 
levels of expression of ER, PR and HER2, the feasibility of 
this strategy needs further study.

Our  s tudy  had severa l  l imita t ions .  F irs t ,  a s  a 
retrospective study, a selection bias was inevitable. Second, 
our cohort was small, so any biases introduced by single 
outliers were magnified. Third, the follow-up time was 
relatively short, especially for luminal subtypes, which 
tend to recur after relatively long periods of time (25). 
With a prolonged time of follow-up, differences may 
show up in patients with the luminal subtype patients who 
achieved RCB-I and RCB-0 (26). A longer follow-up time, 
therefore, may result in better stratification results and 
accuracy of predictions based on RCB. We are currently 
attempting to enroll more patients in more centers to 
investigate the appropriate cut-off point for different 
subtypes with longer follow-up times.

In conclusion, our study verified that the RCB index 
and the Miller-Payne system can stratify survival outcomes 
of patients after NAC, but that RCB had better predictive 
accuracy, especially for TNBC. Patients who achieved 
RCB-I had similar prognoses to those with 0/pCR. Further 
studies should be devoted to the investigation of new cut-
off values and to the incorporation of biological factors to 
improve predictive accuracy.
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