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Abstract
Aim: To investigate the impact of biological subtypes in locoregional recurrence 
in Chinese breast cancer patients receiving postmastectomy radiotherapy (PMRT).
Methods and Materials: About 583 patients who received postmastectomy radia-
tion between 2010 and 2012 were retrospectively analyzed. According to immuno-
histochemical staining profile, patients were classified into: Luminal A-like, Luminal 
B-like, HER2-positive, and triple-negative breast cancer (TNBC). Local and regional 
recurrence (LRR) cumulative incidences were calculated by competing risks meth-
odology and the power of prognostic factors was examined by Gray's test and the test 
of Fine and Gray.
Results: The median follow-up was 70.9 months. About 34 LRR events occurred. 
For Luminal A, Luminal B, HER2-positive, and TNBC patients, the 5-year LRR 
cumulative incidence rates were 1.57%, 4.09%, 10.74%, and 10.28%. Compared 
with Luminal A, HER2-positive subtype and TNBC had a significant increased risk 
of LRR (HR was 5.034 and 5.188, respectively). In univariate analysis, predictive 
factors for higher LRR were HER2-positive subtype (HR = 4.43, P < .05), TNBC 
(HR = 4.70, P < .05), and pN3 (HR = 5.83, P < .05). In the multivariate model, 
HER2-positive subtype (HR = 5.034, P < .05), TNBC (HR = 5.188, P < .05), and 
pN3 (HR = 9.607, P < .01) were independent predictors of LRR. LRR without trastu-
zumab was similar to that of TNBC (without vs TNBC, 17.88% vs 10.28%, P > .05) 
in HER2-positive subtype patients, while LRR with trastuzumab was approximate 
to Luminal A (with vs Luminal A, P > .05). Additionally, endocrine therapy also 
significantly reduced LRR incidence in the luminal subtype cohort (without vs with 
therapy, 6.25% vs 2.89%, HR = 0.365, P < .1).
Conclusions: Biological subtype was a prognostic factor of LRR in the PMRT set-
ting among Chinese breast cancer patients.
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1 |  INTRODUCTION

A majority of breast cancer patients undergoing mastectomy 
will receive radiotherapy as a local treatment, which will re-
duce local and regional recurrence (LRR), further elevating 
survival.1 But there is still 10% breast cancer patients who 
received postmastectomy radiotherapy (PMRT) suffered 
from local recurrence, indicating undertreatment for these 
patients.2 Therefore, the identification of patients who are at 
higher risk of recurrence and need more aggressive treatment 
is imperative.

Several multigene molecular assays are currently under 
investigation to accurately identify patients with unfavorable 
prognosis.3,4 However, considering the lack of cost-effective-
ness of these detection approaches, they are not easily ap-
plied on a large scale, especially in less developed area and 
countries. In contrast, immunohistochemical (IHC) staining 
profile is a cost-effective and popular surrogate.5 Based on 
IHC staining profiles, St Gallen International Breast Cancer 
Conference in 2013 classified breast cancer into four sub-
types: Luminal A, Luminal B, HER2-positive, and triple-neg-
ative breast cancer (TNBC). This classification system has 
been widely used in clinical decision-making for the systemic 
management of breast cancer.6

There were few studies to investigate the relationship be-
tween biological subtype and locoregional recurrence after 
PMRT. Wright et al analyzed 582 consecutively treated pa-
tients receiving PMRT and demonstrated that biological 
subtype could predict the prognosis of different biological 
subtypes of breast cancer.7 Notably, this study was limited 
in only examining specific ethic groups (black and white pa-
tient groups). However, racial disparities between Chinese 
and Western patients are remarkably huge in regard to gene 
profiling, recurrence pattern, and distribution of molecular 
subtypes. For example, one study from our center compared 
somatic mutation frequencies of Chinese breast cancer pa-
tients with those in the TCGA dataset and found that com-
pared with Western patients, Chinese breast cancer patients 
have higher frequencies of PIK3R1 somatic mutation, which 
contribute to cancer development and drug resistance, irre-
spective of biological subtype.8 In addition, Yin et al reported 
double-peaked time distribution of recurrence risk in Chinese 
breast cancer patients, which was different from the single 
recurrence risk peak reported by a study in a Western popula-
tion.9 These results addressed the potential genetic and clin-
ical differences between Chinese and Western cohorts and 
thus highlighted the need for studies that focused on Chinese 
cohorts to personalize local treatment.

Whether biological subtype can serve as a prognostic 
biomarker for patients who received PMRT has been seldom 
examined in a Chinese cohort. Therefore, we conducted the 
present analysis on the relationship between LRR and biolog-
ical subtypes of breast cancer patients undergoing PMRT in 

Fudan University Shanghai Cancer Center in order to provide 
more insights into clinical decision.

2 |  METHOD

2.1 | Patients

From January 2010 to July 2012, 688 patients who treated 
with mastectomy and PMRT at the Department of Radiation 
Oncology, Fudan University Shanghai Cancer Center were 
retrospectively reviewed. Their medical records were con-
secutively collected. Review of data for this investigation 
was approved by the Institutional Review Board of our 
center. Before treatment, all patients were required to have a 
complete physical examination, routine blood test, biochemi-
cal test, mammography and/or breast ultrasonography, chest 
X-ray, an abdominopelvic computed tomography scan and/
or ultrasonography, and a bone scan if indicated. The 2018 
eighth edition of the AJCC Cancer Staging Manual was used 
for restaging.10

The inclusion criteria were as follows1: pathologically 
confirmed invasive breast cancer2; both mastectomy and ra-
diotherapy were performed in our center; and3 available and 
complete information of IHC stainings for estrogen receptor 
(ER), progesterone receptor (PR), and Ki-67 and IHC stain-
ings and fluorescence in situ hybridization (FISH) analyses 
for HER2 receptor (HER2). Patients with distant metastasis 
at the time of treatment were excluded from the present inves-
tigation. A total of 583 patients fulfilled the inclusion criteria 
and were included in the present study.

2.2 | Treatment

All patients received mastectomy and axillary dissection. 
Radiotherapy and/or chemotherapy was performed accord-
ing to the National Comprehensive Cancer Network practice 
guideline. PMRT was compulsory for patients with T3-T4 
and/or N2-N3 breast cancer, while elective for the T1-T2N1 
cohort. With a 6-MV linear accelerator, radiotherapy was de-
livered to the ipsilateral chest wall, supraclavicular region of 
lymph nodes, and/or intramammary lymph nodes. The total 
dose was 50 Gy /25 fractions. Nine patients received an ad-
ditional 10 Gy to the tumor bed.

2.3 | Biological subtypes

ER, PR, and Ki-67 were assessed by IHC staining. IHC 
staining of ER, PR, and Ki-67, more than 1%, 20%, and 20%, 
respectively, was considered positive or high expression.6 
HER2 was considered positive with a staining score over 3. 
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If the staining for HER2 was intermediate or the score was 2, 
FISH analysis was conducted, with HER2 gene amplification 
considered positive.

Tumors were subtyped according to the St Gallen 
International Breast Cancer Conference (2013) Expert 
Panel as Luminal A-like (ER-positive, PR-positive, HER2-
negative, and low Ki-67), Luminal B-like (ER-positive, 
HER2-negative, and at least one of: high Ki-67 or negative or 
low PR; ER-positive, HER2 overexpressed or amplified, any 
Ki-67 and any PR), HER2-positive (HER2 overexpressed or 
amplified-ER and PR absent), and TNBC (ER-negative, PR-
negative, HER2-negative, and any Ki-67).6

2.4 | Follow-up

Follow-up was determined from the date of diagnosis. 
Outpatient department records and regular telephone calls 
were conducted to perform follow-up. Information from per-
sonal contact with the patients was also collected. LRR diag-
nosis was defined by pathology or image information (such 
as CT, MRI, or ultrasonography). The date of LRR was the 
date of the first relapse that occurred in the ipsilateral chest 
wall, supraclavicular lymph nodes, axillary nodes, or the in-
tramammary chain.

2.5 | Statistical analysis

LRR rate was analyzed as the first site of failure. Cumulative 
incidence of LRR was calculated by competing risks data 
analysis, as described by Gray,11 with distant metastasis 
alone and deaths as competing risks. Gray's test was used 
to compare cumulative incidence curves. Grade, lymphovas-
cular invasion (LVI), tumor size, lymph node involvement, 
and subtype classification were included and analyzed by 
univariate analysis and multivariate analysis with the Fine 
and Gray's competing risk regression model.12 The “cuminc” 
and “crr” procedure in the R statistical package “cmprsk” 
were applied. Annual LRR hazard rates were estimated with 
a Kernel method of smoothing. SPSS version 25.0 (SPSS, 
Chicago, IL, USA) and R software version 2.11.1 were used 
for all statistical analyses.

3 |  RESULTS

3.1 | Patient characteristics

Clinicopathological factors of all patients and the four sub-
groups are shown in Table 1. According to the IHC results 
for molecules, 127 patients (21.8%), 275 patients (47.2%), 
103 patients (17.7%), and 78 patients (13.4%) were Luminal 

A, Luminal B, HER2-positive, and TNBC, respectively. The 
median age of the patient group at diagnosis was 50 years 
(range, 25-76  years). The T stage for most of the patients 
(494, 84.7%) was T1-2. A total of 77 (13.2%) patients were 
negative for lymph node involvement; 220 patients (37.7%) 
had 1-3 nodes involved, 148 (25.4%) had 4-9 nodes, and 138 
(23.7%) had more than 10. All patients underwent mastec-
tomy and radiotherapy. Chemotherapy was received among 
94.0% patients. Among HER2-positive patients, 53.4% re-
ceived trastuzumab-containing therapy. Endocrine treatment 
was administered to almost all patients (88.1%) who were 
ER- or PR-positive. All patients received radiation to the 
chest wall and/or regional lymph nodes, and the median dose 
inclusive of boost was 50 Gy (range 40-64). About 61.76% of 
recurrent patients were diagnosed by both image and pathol-
ogy. Others were diagnosed by image.

3.2 | Patterns and hazard rate of LRR

With a median follow-up time of 70.9 months, a total of 34 
patients developed LRR. For the entire cohort, the 5-year cu-
mulative incidence of LRR (± synchronous distant metas-
tasis) was 5.54%. Twenty-eight patients were diagnosed of 
LRR concurrently with distant failure and six patients were 
diagnosed with isolated LRR. Among the 34 patients who 
developed LRR, there were 39 sites of recurrence, including 
supraclavicular area (n = 16), chest wall (n = 15), internal 
mammary area (n = 4), and axillary nodes (n = 4) (Figures 
S1 and S2). For Luminal A, Luminal B, HER2-positive, and 
TNBC patients, the 5-year LRR cumulative incidence rates 
were 1.57%, 4.09%, 10.74%, and 10.28%, respectively (Figure 
1 and Table 2). In terms of LRR time, all LRR occurred in the 
first 3 years in the TNBC subtype, while for HER2-positive 
subtype, 90% LRR occurred in the first 4 years and only one 
LRR occurred in the fifth year. In contrast, after the fifth year 
of follow-up, the luminal subtype population had a 18.75% 
LRR rate. This was also revealed in the analysis of hazard 
function showing earlier relapse peak in TNBC and later in 
luminal subtypes (Figure 2).

3.3 | Prognostic factors associated with LRR

Factors predictive of LRR were analyzed by univariate 
analysis and multivariate analysis. In univariate analysis, 
factors predictive of higher LRR were HER2-positive sub-
type (HR  =  4.43, 95% CI 1.234-15.93, P  <  .05), TNBC 
(HR  =  4.70, 95% CI 1.251-17.63, P  <  .05), and pN3 
(HR = 5.83, 95% CI 1.356-25.05, P < .05). Grade, pT, and 
LVI statuses were not related to LRR (Table 3). As shown 
in the multivariate model (Table 4), HER2-positive sub-
type (HR = 5.034, 95% CI 1.357-18.67, P <  .05), TNBC 
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T A B L E  1  Clinical characteristics per subtype and treatment of 583 patients

  All (n = 583)
Luminal A  
(n = 127, 21.8%)

Luminal B  
(n = 275, 47.2%)

HER2-positive 
(n = 103, 17.7%)

TNBC  
(n = 78, 13.4%)

Age at diagnosis
>50 y, No. (%)

277 (47.5%) 54 (42.5%) 132 (48%) 54 (52.4%) 37 (47.3%)

Median (minimum, 
maximum)

50 (25, 76) 49 (28, 72) 50 (27, 76) 52 (25, 71) 49 (27, 72)

Menopausal status, No. (%)

Pre- 289 (49.6%) 71 (55.9%) 137 (49.8%) 48 (46.6%) 33 (42.3%)

Post- 273 (46.8%) 54 (42.5%) 129 (46.9%) 50 (48.5%) 40 (51.3%)

Unknown 21 (3.6%) 2 (1.6%) 9 (3.3%) 5 (4.9%) 5 (6.4%)

Pathology, No. (%)

IDC 570 (97.8%) 123 (96.9%) 268 (97.5%) 102 (99.0%) 77 (98.7%)

ILC 12 (2.1%) 4 (3.1%) 6 (2.2%) 1 (1.0%) 1 (1.3%)

Other 1 (0.2%) 0 (0) 1 (0.4) 0 (0%) 0 (0)

Grade, No. (%)

1-2 297 (50.9%) 92 (72.4%) 150 (54.5%) 36 (35.0%) 19 (24.4%)

3 167 (28.6%) 23 (18.1%) 74 (26.9%) 34 (33.0%) 36 (46.2%)

Unknown 119 (20.4%) 12 (9.4%) 51 (18.5%) 33 (32.0%) 23 (29.5%)

LVI, No. (%)

Yes 375 (64.3%) 97 (76.4%) 179 (65.1%) 57 (55.3%) 42 (53.8%)

No 163 (28.0%) 27 (21.3%) 80 (29.1%) 29 (28.2%) 27 (34.6%)

Unknown 45 (7.7%) 3 (2.4%) 16 (5.8%) 17 (16.5%) 9 (11.5%)

T stage, No. (%)

T1-2 494 (84.7%) 122 (96.1%) 236 (85.8%) 80 (77.7%) 56 (71.8%)

T3 23 (3.9%) 2 (1.6%) 12 (4.4%) 5 (4.9%) 4 (5.1%)

Tx 66 (11.3%) 3 (2.4%) 27 (9.8%) 18 (17.5%) 18 (23.1%)

N stage, No. (%)

N0 77 (13.2%) 7 (5.5%) 29 (10.5%) 24 (23.3%) 17 (21.8%)

N1 220 (37.7%) 47 (37.0%) 108 (39.3%) 36 (35.0%) 29 (37.2%)

N2 148 (25.4%) 38 (30.0%) 76 (27.6%) 21 (20.4%) 13 (16.7%)

N3 138 (23.7%) 35 (27.6%) 62 (22.5%) 22 (21.4%) 19 (24.4%)

Breast surgery, No. (%)

Mastectomy 583 (100%) 127 (100%) 275 (100%) 103 (100%) 78 (100%)

Radiotherapy, No. (%)

Yes 583 (100%) 127 (100%) 275 (100%) 103 (100%) 78 (100%)

Chemotherapy, No. (%)

Yes 548 (94.0%) 118 (92.9%) 259 (94.2%) 96 (93.2%) 75 (96.2%)

No 35 (6%) 9 (7.1%) 16 (5.8%) 7 (6.8%) 3 (3.8%)

Hormone therapy, No. (%)

Yes 392 (67.2%) 116 (91.3%) 238 (86.5%) 34 (33.0%) 4 (5.1%)

No 191 (32.8%) 11 (8.7%) 37 (13.5%) 69 (67.0%) 74 (94.9%)

Trastuzumab, No. (%)

Yes 114 (19.6%) 1 (0.8%) 58 (21.1%) 55 (53.4%) 0 (0)

No 469 (80.4%) 126 (99.2%) 217 (78.9%) 48 (46.6%) 78 (100%)

Abbreviations: IDC, invasive ductal carcinoma; ILC, invasive lobular carcinoma; LVI, lymphatic vessel invasion; TNBC, triple-negative breast cancer
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(HR  =  5.188; 95% CI 1.335-20.16, P  <  .05), and pN3 
(HR  =  9.607, 95% CI 2.053-44.96, P  <  .01) were inde-
pendent predictors of LRR. HER2-positive and TNBC had 
increased risk of LRR, while Luminal B had a nonsignifi-
cant higher risk than Luminal A.

3.4 | Predictive value of trastuzumab

In the present study, the LRR incidence for HER2-positive 
and -negative was at a similarly low level (7.89% vs 9.71%, 
P > .05). This was not consistent with the report of the Danish 
Breast Cancer Cooperative Group and the report from Wang 
and his colleagues13,14 showing that HER2-positive predicted 
a higher risk of LRR. We hypothesized that this difference 
may be attributed to the application of HER2-targeted treat-
ment. Therefore, we analyzed LRR in subgroups of HER2-
positive patients with and without trastuzumab. The results 
are shown in Table 5 and Figure 3. Compared with the sub-
group that did not receive targeted treatment, the trastuzumab 
group was associated with lower LRR risk (without vs with, 
17.88% vs 4.91%, HR = 0.194, P <  .05). Interestingly, the 
LRR incidence for HER2-positive with trastuzumab was 
similar to that of Luminal A (HR = 1.8, P >  .05, Luminal 
A as reference). In addition, the LRR incidence for HER2-
positive without trastuzumab was similar to that of TNBC 

(HR  =  1.66, P  >  .05, TNBC as reference). In addition to 
trastuzumab, endocrine therapy also significantly reduced 
LRR incidence (without vs with therapy, 6.25% vs 2.89%, 
HR = 0.365, P < .1).

4 |  DISCUSSION

In the era of precision medicine, the accurate prediction of 
patient's prognosis is critical to avoid overtreatment or under-
treatment.15 The present study demonstrated that molecular 
subtype based on definitions reported in 2013 St Gallen con-
ference was an independent prognostic predictor for patients 
who received PMRT and its prognostic value even surpassed 
that of traditional prognostic factors, including tumor size, 
tumor grade, and LVI. Moreover, endocrinotherapy and tar-
geted therapy significantly reduced LRR. To the best of our 
knowledge, the present study is the first to report the prog-
nostic value of biological subtype as defined in the 2013  
St Gallen conference in Chinese breast cancer patients who 
underwent PMRT.

The number of studies addressing the relationship be-
tween biological subtype and LRR after mastectomy has 
been quite limited. For example, Wang et al enrolled 835 
node-positive breast cancer patients with mastectomy and 
reported that patients with triple-negative and HER2 + ex-
pression profiles had a significantly higher 5-year LRR rate 
than those with positive hormone receptors and negative 
HER2 profiles.13 Yolanda et al observed that TNBC patients 
had the highest risk of LRR compared with other biological 
subtypes.16 Notably, the percentages of patients who received 
PMRT were only 50.3% and 30% in the studies of Yu et al 
and Yolanda et al, respectively. To our knowledge, until now, 
the study cohort published were all from Western countries. 
The prognostic value of biological subtype for LRR among 
Chinese breast cancer patients in the setting of PMRT had not 
been fully characterized.

The definition of molecular subtypes of breast cancer has 
evolved gradually and steadily according to the better under-
standing of the biological behavior of breast cancer. After 2013 

F I G U R E  1  Cumulative incidence rate of LRR as first failure 
within different subtypes

  Luminal A Luminal B HER2-positive TNBC

20-moa 1.57% 2.92% 4.92% 7.69%

40-moa 1.57% 4.09% 6.94% 10.28%

60-moa 1.57% 4.09% 10.74% 10.28%

80-moa 4.32% 13.73% 10.74% 10.28%

P valueb .026      

Note: Isolated distant metastasis and death as competing risks.
Abbreviations: DM, distant metastasis; TNBC, triple-negative breast cancer.
a60-mo cumulative incidence rate in percentage. 
bGray's test was used to compare cumulative incidence curves. 

T A B L E  2  Cumulative rates for 
LRR (with and without DM) by molecular 
subtypes after every 20-months follow-up
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St Gallen conference, Ki-67 has been regarded as an import-
ant parameter for treatment decision.6 We hypothesized the 
definitions of subtypes including Ki-67 index may outperform 
the previous classification without Ki-67 value in predicting 
LRR for breast cancer undergo PMRT. The present results 
confirmed our hypothesis and showed that biological subtype, 
including Ki-67 index, predicts locoregional recurrence after 
PMRT. Therefore, definitions set up by 2013 St Gallen confer-
ence is a better prognostic panel of LRR for breast cancer after 
PMRT in Chinese cohort. We also tried to classify patients ac-
cording to hormone receptor and HER2 status without Ki-67 
index as other researches.17 However, no relationship between 
biological subtypes and LRR was observed (data not shown).

We also observed remarkably different patterns of re-
lapse among the subtypes. Despite the highest risk of LRR in 
TNBC, the LRR curve for TNBC demonstrated the steepest 
incline before the peak, indicating earlier local relapse com-
pared with HER2-positive or luminal subtypes. In the TNBC 
cohort, all local recurrence occurred within the first 3 years, 
which was 1 to 3 years earlier than HER2-positive and lu-
minal subtypes. A similar relapse pattern was also observed 
in other studies. Dent et al examined a cohort of 1601 breast 

cancer patients and analyzed timing of relapse among differ-
ent biological subtypes. TNBC patients had an earlier local 
recurrence than other subtypes (2.8 vs 4.2 years, respectively; 
P = .02).18 Meena also reported that local relapses in TNBC 
patients typically happened within the first 5 years, which was 
much earlier than the luminal subtypes (between 5 and 15 or 
more years).19 Taken together, these results suggest that for 
TNBC patients, regular and mandatory follow-up in the first 
3 to 5 years and more aggressive and effective local treatment 
is of great importance. In term of anatomical distribution of 
LRRs, the present study showed that a greater proportion of 
LRR was in the ipsilateral chest wall and supraclavicular re-
gion. Therefore, chest wall and supraclavicular region should 
be followed closely. However, considering relatively small 
sample size from single institution, further investigations are 
greatly needed.

Overexpression of HER2, one of the most important 
molecular markers for breast cancer, is closely related to 
proliferation, invasiveness, and radioresistance of breast 

F I G U R E  2  Locoregional relapse hazard rates for different 
subgroups in 583 Chinese breast cancer patients

T A B L E  3  Univariate analysis for locoregional recurrence-free 
survival

  HR

95% confidence 
interval

P valueaLower Upper

Subtype

Luminal A 1      

Luminal B 2.12 0.606 7.39 .240

HER2-positive 4.43 1.234 15.93 .022

TNBC 4.70 1.251 17.63 .022

Grade

1-2 1      

3 1.25 0.612 2.57 .54

pT

1 1      

2 0.856 0.425 1.72 .66

3 1.961 0.512 7.51 .33

pN

0 1      

1 1.24 0.257 5.98 .790

2 1.59 0.323 7.87 .570

3 5.83 1.356 25.05 .018

LVI

0 1      

1 1.32 0.63 2.76 .46

Note: Isolated distant metastasis and death as competing risks.
Abbreviations: TNBC, triple-negative breast cancer; LVI, lymphatic vessel 
invasion.
aSignificance of hazard ratio (HR) was calculated with Fine and Gray's 
competing risk regression model. 
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cancer cells. Therefore, HER2 overexpression is a nega-
tive prognostic predictor in breast cancer patients. In 2008, 
the FDA approved the clinical application of trastuzumab, 

which is a humanized monoclonal antibody directed 
against HER2.20 Trastuzumab was shown to improve sur-
vival for breast cancer patients with HER2 overexpression, 
especially when combined with standard chemotherapy or 
neoadjuvant chemotherapy,21,22 suggesting that the prog-
nosis of breast cancer patients could be elevated with the 
aid of appropriate treatment. In contrast, TNBC remained 
as the most aggressive subtype of breast cancer due to the 
lack of treatment target. Fortunately, several clinical trials 
have shown promising results for TNBC, such as therapies 
targeting PD-1 or PARP.23,24

There are some inherent limitations in this retrospective 
observational investigation that should be considered. Firstly, 
some patients were excluded from this study because complete 
information of IHC staining for ER, PR, HER2, or Ki-67 was 
missing. Therefore, the sample size of the present study was rel-
atively small with 583 included patients. Second, all the patients 
included were from the same cancer center, which may bring 
bias to the current study. The results should be further tested 
in multicenter studies. Third, the duration of the follow-up was 
short to some extent. To fully compare the LRR rate among the 
four subtypes, longer follow-up is needed.

5 |  CONCLUSION

Our study demonstrated that biological subtype based on 
the classification standard from the St Gallen International 
Breast Cancer Conference (2013) Expert Panel serves as a re-
liable prognostic predictor for Chinese breast cancer patients 
receiving PMRT. Treatment with trastuzumab and endocrine 
therapy dramatically decreased the risk of LRR in HER2-
positive and hormonal receptor-positive patients.

T A B L E  4  Multivariate analysis for locoregional recurrence-free 
survival

  HR

95% confidence 
interval

P valueaLower Upper

Subtype

Luminal A 1      

Luminal B 2.313 0.665 8.04 .1900

HER2-positive 5.034 1.357 18.67 .0160

TNBC 5.188 1.335 20.16 .0170

Grade

1-2 1      

3 0.899 0.396 2.04 .8000

pT        

1 1      

2 0.713 0.334 1.52 .3800

3 1.785 0.511 6.24 .3600

pN

0 1      

1 1.947 0.363 10.45 .4400

2 2.654 0.514 13.72 .2400

3 9.607 2.053 44.96 .0041

LVI

0 1      

1 0.993 0.443 2.22 .9900

Note: Isolated distant metastasis and death as competing risks.
Abbreviations: TNBC, triple-negative breast cancer; LVI, lymphatic vessel 
invasion.
aSignificance of hazard ratio (HR) was calculated with Fine and Gray's 
competing risk regression model. 

T A B L E  5  60-month cumulative incidence rate of LRR among 
Luminal A, TNBC, HER2-positive subtype with and without 
trastuzumab

  Ratea P valueb

Luminal A 1.57% .00275

HER2-positive subtype with 
trastuzumab

4.91%  

HER2-positive subtype without 
trastuzumab

17.88%  

TNBC 10.28%  

Note: Isolated distant metastasis and death as competing risks
a60-mo cumulative incidence rate in percentage 
bGray's test was used to compare cumulative incidence curves. 

F I G U R E  3  Cumulative incidence rate of LRR as first failure 
within Luminal A, TNBC, and HER2-positive with and without target 
treatment. TNBC, Triple-negative breast cancer
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