
Introduction

With the development of comprehensive treatments for

breast cancer, the survival rates after surgery have contin-

uously increased, but there are still many patients with post-

operative recurrence. Most studies [1-3] suggest that the

risk of recurrence increases along with the increase in num-

ber of metastatic lymph nodes and tumor size. Breast can-

cer patients with late-stage disease have a large tumor

burden and may have micrometastases in vivo before re-

lapse. These micrometastases are not sensitive to systemic

comprehensive treatment and become the source of later

recurrences.

Because the clinical, pathological, and molecular bio-

logical characteristics of breast cancers have heterogene-

ity, patients have different responses to comprehensive

treatment. Sorlie et al. classified breast cancer into five dif-

ferent subtypes based on gene expression profiles [4], in-

cluding luminal A, luminal B, normal-like, HER-2+, and

basal-like, each of which has a different prognosis. Lumi-

nal tumors represent approximately two-thirds of all breast

cancer cases. Although luminal breast cancers have better

prognosis and survival rates than non-luminal breast can-

cers, such as the basal-like and HER-2 subtypes, which is

owing to adjuvant endocrine therapy, local relapses and dis-

tant metastases still commonly occur. In recent years, more

studies on breast cancer relapse and metastasis have fo-

cused on non-luminal breast cancers, despite there being

more cases of luminal breast cancer [5-7].

The aim of this study was to analyze the recurrence pat-

tern and prognostic features after follow-up treatment of

luminal breast cancer patients treated at the Third Hospital

of Nanchang City between January 2003 and June 2011.

The authors reviewed the clinical data of breast cancer pa-

tients with recurrence and metastasis and compared the

characteristics of luminal and non-luminal breast cancer pa-

tients with local recurrence and distant metastasis by using

SPSS 18 software.

Materials and Methods

Patients
A total of 433 breast cancer patients with recurrence and

metastasis after first surgery were treated at the Third Hospital

of Nanchang City between January 2003 and June 2011, which

accounted for 5.3% of hospitalized breast cancer patients during

this period. A total of 387 patients with complete clinical data

and follow-up information were enrolled in this study. This

study was approved by the ethical committee of Third Hospital

of Nanchang City, and written informed consent was obtained

from all patients.
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The cut-off for follow-up observation was June 30, 2013. Over-

all, survival was the time from breast cancer diagnosis to death

or the time of the last follow-up. Disease-free survival was de-

fined as the time from diagnosis of breast cancer (to first local re-

gional or distant recurrence. Progression-free survival (PFS) was

the interval from the start of treatment to disease progression or

time of death. The post-metastasis survival rate (MSR) was the

interval from recurrence or metastasis at any site to death by any

cause or the time of the last follow-up.

Immunohistochemistry of ER, PR, and HER-2
All tissue sections were subjected to immunohistochemistry

(IHC) and reviewed by a consulting breast cancer pathologist for

histological classification and immunohistochemical assessment.

Expression of ER, PR, and HER-2 were routinely determined by

IHC according to local guidelines. Samples were scored as posi-

tive for ER and/or PR by IHC when at least 1% of the tumor cell

nuclei showed staining for ER or PR, in accordance with the

American College of Clinical Oncology (ASCO)/College of

American Pathologists (CAP) breast cancer hormone receptor

IHC detection guide [8]. A sample was scored as being HER-2

positive when either a strong membrane staining (3+) could be

observed by IHC or if FISH revealed amplification of HER-2 in

samples with moderate (2+) membrane staining by IHC [9].

Statistical methods
All statistical analyses were performed with the SPSS statistics

program version 18.0. The Chi-square test and Fisher’s exact test

were used to evaluate associations between age and menopausal

status, family history of breast cancer, histological cancer type,

clinical stage, axillary lymph nodal status, surgical method, ran-

dom assignment to a chemotherapy-containing regimen, and the

site and time of initial recurrence. PFS and MSR curves were cal-

culated using the Kaplan-Meier method and the differences be-

tween the luminal group and non-luminal group were compared

using log-rank test. A p-value < 0.05 was considered statistically

significant.

Results

Patients’ clinical data during early treatments
Patients’ clinical data during early treatments were dis-

tributed according to the standard for clinical breast cancer

grading from the Union for International Cancer Control as

follows: 19 patients with Stage I, 114 patients with Stage II,

and 254 patients with Stage III. There were 309 cases that

were axillary lymph node-positive and 70 cases that were

node-negative. According to surgical procedures, 71 pa-

tients underwent conventional radical mastectomy, 256 pa-

tients underwent modified radical mastectomy, and 60

patients underwent breast conservation surgery and radio-

therapy. After primary surgery, 342 patients received four

to eight cycles of systemic intravenous chemotherapy, in-

cluding 157 with cyclophosphamide, epirubicin, 5-fluo-

rouracil (CAF), 185 with cyclophosphamide, epirubicin,

and taxane (CET) or cyclophosphamide and epirubicin-tax-

anes (AC-T). Forty-five patients did not receive chemother-

apy. Postoperative adjuvant radiotherapy was given to 223

patients and 164 patients did not receive radiotherapy.

There were 213 patients who were ER/PR positive, but only

180 patients received adjuvant endocrine therapy and the

remaining did not receive endocrine therapy, including 21

patients owing to change of ER or PR positive diagnosis

and two patients because of personal reasons.

The median age of luminal patients was 49 years at di-

agnosis (range, 30-67 years), and the median age of non-lu-

minal patients was 42 years (range, 29-69 years).

Compared with non-luminal breast cancer patients with

postoperative recurrence and metastasis, the average age of

the luminal group at diagnosis was older and the propor-

tion of patients with postmenopausal status was higher. The

difference between the two groups was statistically signif-

icant (p < 0.005). However, there were no differences found

in family history of breast cancer, pathological type, clini-

cal stage, axillary lymph node status, surgical procedures,

adjuvant chemotherapy, or radiotherapy. All clinical data

are shown in Table 1.

Recurrence and metastasis characteristics
The site of recurrence was classified as local (ipsilateral

breast or chest wall and including mastectomy scars), re-

Table 1. — Patients’ clinical data with early treatments in
luminal and non-luminal breast cancer with recurrence and
metastasis.

Luminal Non- χ

2 p-value

luminal

Age (years)

≥ 50 114 73 5.13 0.023

< 50 99 101

Menopausal status

Post-menopausal 96 58 5.90 0.015

Pre-menopausal 117 116

Family history of breast cancer

Yes 47 29 1.77 0.184

No 166 145

Histology

Invasive ductal 192 161 0.68 0.409

Others 21 13

Clinical stage TNM stages

I+II 75 58 0.15 0.699

III 138 116

Axillary lymph node status

No 46 32 0.611 0.434

Metastasis 167 142

1-3 nodes 62 42 1.96 0.162

≥ 4 nodes 105 100

Surgical method

Breast conservation surgery 34 26 0.08 0.783

Mastectomy 179 148

Adjuvant chemotherapy

CAF regimen 83 74 0.519 0.471

CET or AC-T regimen 105 80

No chemotherapy 25 20 0.005 0.941

Adjuvant radiotherapy

Yes 120 103 0.32 0.571

No 93 71
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gional (ipsilateral axillary, infraclavicular, internal mam-

mary, or supraclavicular), or distant metastasis (bone mar-

row, lung, liver, brain, and other organs). Among the 213

luminal breast cancer patients, there were 42 patients with

local recurrence, 41 with regional recurrence, 22 with only

bones metastasis, and 98 with other sites of metastasis or

multiple organ metastasis. For luminal breast cancer pa-

tients, the median follow-up time to initial recurrence or

metastasis was 47.7 months. On further analysis, the two-

year cumulative incidence rate was 29.6% (63/213) and the

five-year cumulative incidence rate was 70.9% (151/213).

The recurrence risk curves were drawn using the recurrence

proportion as longitudinal coordinate and the follow-up

time (year) as horizontal coordinate (Figure 1), which

clearly illustrates the breast cancer-free interval (BCFI) of

the two groups. Among the 174 non-luminal breast cancer

patients, there were 25 patients with local recurrence, 22

with regional recurrence, 35 with only bone metastasis, and

88 with other sites of metastasis or multiple organ metas-

tasis. For non-luminal breast cancer patients, the median

follow-up time to initial recurrence or metastasis was 42

months. On further analysis, the two-year cumulative inci-

dence rate was 52.9% (92/174) and the five-year cumula-

tive incidence rate was 83.9% (146/174). Comparison of

recurrence and metastasis characteristics between the lu-

minal group and non-luminal group are shown in Table 2.

Treatment efficacy of breast cancer patients with different
sites of recurrence or metastasis

Breast cancer patients with local recurrence were mainly

treated with local radiotherapy. Luminal groups were also

treated with endocrine therapy and non-luminal groups

with the oral chemotherapeutic drug capecitabine, if nec-

essary. During the follow-up period, 22 of 83 patients from

the luminal group did not present with distant metastasis,

which included eight patients who achieved complete clin-

ical response. However, out of 47 patients from the non-lu-

minal group, only six did not present with distant metasta-

sis, which included one patient who achieved complete

clinical response. The median lengths of time to distant

metastasis in the two groups were 23 and 14 months, re-

spectively, and the difference was statistically significant

(χ

2

= 9.91, p = 0.002, Figure 2).

The breast cancer patients with distant metastasis were

treated with systemic chemotherapy. As most patients had

received an anthracycline-based regimen or taxane-con-

tained regimen, second-line regimens included vinorelbine,

gemcitabine, capecitabine, and platinum-based chemother-

Table 2. — Comparison of recurrence and metastasis char-
acteristics between luminal group and non-luminal group.

Luminal Non- χ

2 p-value

Luminal

Recurrence and metastasis within two years

Yes 63 92 21.65 0.00 

No 150 82

Recurrence and metastasis within five years

Yes 151 146 9.09 0.003

No 62 28

Relapse site

Locoregional recurrence 83 47 6.14 0.013

Distant metastasis 130 127

Distant metastasis site

Only bones 52 35 4.44 0.035

Others 78 92

Figure 1. — Comparison of BCFI between luminal and non-lu-

minal breast cancer patients.

Figure 2. — Comparison of PFS between luminal and non-lumi-

nal breast cancer patients with local recurrence.
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apy regimens. The patients with bone marrow metastasis

were treated with the adjuvant triazole, and the luminal

group with endocrine therapy. The median PFS of the two

groups were 22 months and ten months, respectively, and

the difference was statistically significant (χ

2

= 53.10, p =
0.000, Figure 3).

Analysis of post-metastasis survival
All of the enrolled breast cancer patients with recurrence

and metastasis were treated according to the National Com-

prehensive Cancer Network (NCCN) guidelines and were

followed up for the same period. The median post-metas-

tasis survival times of the luminal and non-luminal groups

were 25 and 12 months, respectively. The difference be-

tween the two groups was statistically significant (χ

2

=

46.37, p < 0.001, Figure 4).

Discussion

According to the 2013 St. Gallen Consensus, luminal

breast cancer is characterized by ER or PR positivity, which

is detected by immunohistochemical methods at present.

The luminal group accounts for the vast majority of breast

cancers (about 60-65%) and is divided into luminal A and

luminal B subtypes based on differences in expression of

PR, HER-2, and Ki-67. The luminal A subtype is charac-

terized by “high” PR (> 20%), absence of HER-2 amplifi-

cation, and ‘‘low’’ Ki-67 (< 14 %), while the remaining

luminal breast cancers are classified as luminal B [10]. In

this study, luminal breast cancer accounted for a large pro-

portion of patients (about 55%, 213/387) of the 387 patients

with recurrence and metastasis. Luminal breast cancer pa-

tients have a better outcome compared with other cancer

subtypes because they can be treated with endocrine ther-

apy such as tamoxifen or aromatase inhibitors, which block

hormone receptor binding, inhibit tumor proliferation, and

reduce the risk of tumor recurrence and metastasis. Early

Breast Cancer Trialists’ Collaborative Group (EBCTCG)

[11] has shown that the recurrent risk of hormone receptor

positive patients was reduced by 15% when they received

endocrine therapy after surgery. Borner et al. found that of

167 breast cancer patients with recurrence, those that were

randomly assigned to an endocrine therapy, group had a

higher five-year disease-free survival rate than the control

group (59% and 36%, respectively; p = 0.03) [12].

A recent study found that premenopausal non-obese

women were a high-risk population for ER- breast cancer,

and the proportion of ER+ patients increased along with in-

creasing age [13]. In this study, 213 patients with luminal

breast cancer were compared with 174 patients with non-lu-

minal cancer, and the median age at diagnosis was found to

be 49 years vs. 42 years, respectively, with the proportion

of postmenopausal patients being 96/213 and 58/184, re-

spectively. The difference between the two groups was sig-

nificant (p < 0.05). These results are similar to those

reported in the literature [14]. After further analysis of re-

currence and metastasis characteristics, the present authors

found the two-year cumulative recurrence rate and the five-

Figure 3. — Comparison of PFS between luminal and non-lumi-

nal breast cancer patients with distant metastasis.

Figure 4. — Comparison of MSR between luminal and non-lu-

minal breast cancer patients with recurrence and metastasis.
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year cumulative recurrence rate were 29.6% (63/213) and

70.9% (151/213), respectively, which were much lower

than in non-luminal breast cancer patients. However, the

two- to five-year cumulative recurrence rate and cumulative

recurrence rate after five years in luminal patients were

much higher than in non-luminal patients [15]. That is to

say, the risk of recurrence and metastasis in luminal breast

cancer patients from two to five years and after five years

continued to exist, but the risk in non-luminal patients had

obviously decreased during the same period. According to

the 2013 NCCN Guidelines on breast cancer, patients who

are hormone receptor positive are recommended to receive

endocrine therapy for at least five years after surgery and

chemotherapy [16,17]. However, after two years of en-

docrine therapy, ER status can change and drug resistance

can occur. Features of local recurrence and distant metas-

tasis in luminal breast cancer patients revealed in this study

were consistent with the Guidelines’ theory and were also

confirmed by the previous studies [14,18].

Local recurrence after radical surgery for breast cancer

is typically regarded as the precursor to distant metastasis.

Engel et al. [19] found that the risk of distant metastasis in

patients with postoperative local recurrence was three-fold

higher in patients without postoperative local recurrence.

However, some studies suggest that postoperative local re-

currence of breast cancer is not the only sign of systemic

disease. According to prognostic indicators, some patients

with local recurrence might be cured [20]. There are two

kinds of clinical courses for local recurrence: 1) recurrence

many years after surgery, which is usually slow to progress

and has a relatively better prognosis and 2) recurrence con-

sidered as local manifestation of systemic tumor dissemi-

nation, which develops quickly and can be thought of as

the initial stage of distant metastasis [21]. This study found

that single local recurrences occurred mostly in luminal

breast cancer and had better prognosis compared with non-

luminal breast cancer. Treatment of cancer patients with

local recurrence is often based on the expression of hor-

mone receptors. Patients negative for hormone receptor are

always recommended to undergo systemic chemotherapy.

However, hormone receptor positive patients choosing sys-

temic chemotherapy do not have improved survival rates

and experience obvious side effects [22]. This study also

found that luminal breast cancer patients with local recur-

rence were cured more frequently and the median time of

distant metastasis was longer than in non-luminal breast

cancer patients. This conclusion is similar to those from

early clinical studies [23].

Breast cancer patients with bone and/or visceral metas-

tases more often have a poor prognosis, but single bone

metastasis patients tend to have better long-term survival.

The results from the present study demonstrated that lumi-

nal breast cancer patients had a higher proportion of single

bone metastases, which may be associated with drug re-

sistance in endocrine therapy [24].

Relapse and metastasis of breast cancer suggest initial

treatment failure, especially for patients who have completed

preoperative and postoperative systemic chemotherapy. The

follow-up treatment for these patients cannot achieve a dis-

ease-free state. In order to prolong patients’ survival time and

improve their quality of life, the chemotherapy plan should

not repeat early regimens and they should be changed to

more effective and reasonable regimens.

Survival rate is not only related to reasonable compre-

hensive treatment after recurrence and metastasis, but also

to the biological characteristics of the tumor itself [14, 15,

25, 26]. Lobbezoo et al. retrospectively analyzed 835 pa-

tients with metastatic breast cancer between 2007 and 2009,

including 66% of the HR+/HER2- subtype, 8% of the HR-

/HER2+ subtype, 15% of the TN subtype, and 11% of the

HR+/HER2+ subtype. The longest survival was observed

for the HR+/HER2+ subtype (median 34.4 months), com-

pared to 24.8 months for the HR+/HER2- subtype, 19.8

months for the HR-/HER2+ subtype, and 8.8 months for

the TN subtype (p < 0.0001) [27]. These authors also re-

port a similar conclusion that the median post-metastasis

survivals for the luminal and non-luminal groups were 25

and 12 months, respectively (p < 0.001).

This study has several limitations. First, it was a retro-

spective analysis. Second, it did not include values for Ki-

67 staining, and all pathology data were reviewed by the

same expert breast pathologist. Third, the prognosis of pa-

tients with different molecular subtypes was not analyzed

in detail. In addition, there were potential selection and con-

founding biases.

In conclusion, there was a higher proportion of local re-

currence and single bone metastasis in luminal breast can-

cer patients than in non-luminal patients. The risk of

recurrence and metastasis in luminal breast cancer patients

two to five years and after five years post-surgery contin-

ued to be stable, but the risk in non-luminal patients obvi-

ously decreased after two years. Luminal breast cancer

patients with recurrence or/and metastasis had better prog-

nosis after reasonable treatment.
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