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Abstract To analyze the changing patterns of treatment and
to explore the current treatment approaches for breast cancer
in Southwest China, we conducted a population-based retro-
spective cohort study of early breast cancer cases. The data of
patients who registered in the information management sys-
tem for breast cancer in Huaxi Hospital, Sichuan University
from 1989 to 2012 were extracted. Nearly all patients
underwent surgery, among whom radical mastectomy was
the predominant option. Chemotherapy (88.7 %) was the most
predominant adjuvant therapy approach. The percentage of
patients receiving radiation therapy displayed fluctuant in-
crease, which was 37.1 % in 2001 and reached up to 67.6 %
in 2011. Besides, the endocrinetherapy became more and
more popular in the hormone-receptor positive patients and
the percentage of endocrinetherapywas increased from 54.1 at
2001 to 85.6 % at 2011. However, more than 10 % of
hormone-receptor positive patients still did not receive
endocrinetherapy annually. The hormone-receptor positive
patients who received endocrinetherapy had better 5-year
disease free survival (DFS) and overall survival (OS) com-
pared to those without endocrinetherapy (5-y DFS: 88.4 % vs.
75.1 %, P<0.001; 5-y OS: 95.7 % vs. 88.4 %, P<0.001). N
stage appeared to have greater impact on the 5-year DFS and
OS than molecular subtyping. The treatment for breast cancer

in China has been significantly improved but more attentions
should be paid to radiotherapy and endocrine therapy. In
addition, the value of N stage in the prognosis of breast cancer
should not be ignored when the molecular typing draws more
and more attentions.
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Introduction

Breast cancer is one of the most common cancers worldwide
today and the most frequently diagnosed cancer in women [1].
More than one million new cases are diagnosed, resulting in >
400,000 deaths annually [1, 2]. Both the incidence and mor-
tality rates are increasing in developing countries though
decreasing or stable during the past 2 to 3 decades in western
countries [3] . A rapid increased incidence, more than twice as
fast as the global rate, has been documented in China, a
developing country, over the past decade [4] .

Breast cancer is a complex disease, characterized by het-
erogeneity of clinical features, genetic alterations, sensitivity
to treatment and prognosis. Good clinical outcomes and prog-
nosis depend on early diagnosis and appropriate therapeutic
strategy. The developing adjuvant therapy has obviously im-
proved the prognosis of breast cancer patients. Adjuvant che-
motherapy for early breast cancer, which experienced an
evolution from CMF (cyclophosphamide, methotrexate, fluo-
rouracil) to anthracycline and taxane, could reduce the risk of
death by 8–8 % [5] . After breast-conserving surgery, the local
recurrence rate of patients receiving radiotherapy was 14.3 %
compared to 39.2 % of the patients not receiving radiotherapy
(p<0.001) [6] . Adjuvant endocrine therapy by tamoxifen was
responsible for 39 % reduction of recurrence rate and 31 %
reduction of mortality rate [7] . Aromatase inhibitor (AI) was
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the preferred option among postmenopausal patients with
primary breast cancer [8–10] . The overall survival in male
patients with HER2 (human epidermal growth factor receptor)
positive cancer was significantly better after adjuvant treat-
ment with tamoxifen compared to AI [11] . HER2 positive
patients seem to benefit from trastuzumab therapy [12, 13] .
Therefore, treatment approaches are varied upon the different
features of patients. Furthermore, the differences in the acces-
sible resources and economic status among the patients make
things more complex. By far, data on treatment patterns for
breast cancer in China is unavailable.

In current study, we analyzed the treatment patterns of
breast cancer, in addition to the profiles, from 1989 to 2012
in Southwest China to investigate the changing of treatment
patterns for breast cancer and to provide direction for treat-
ment of this disease.

Methods

Study Design

This study was a population-based retrospective cohort study
which enrolled all the patients with early breast cancer regis-
tered in the information management system for breast cancer
in Huaxi Hospital, Sichuan University from 1989 to 2012.
This study was approved by the ethics committee of Huaxi
hospital, Sichuan University.

Population-Based Data

As described previously [4], China is stratified into 7 geographic
regions according to the traditional administrative district defi-
nition which are Northeastern China, North China, East China,
Middle China, South China, Northwestern China and South-
western China. Huaxi Hospital, the largest integrated hospital of
China, is located in Southwestern China. In 2007, the depart-
ments of Medical Oncology, Breast Surgery, Radiation Oncol-
ogy, Pathology and Radiology of Huaxi Hospital were joined
together to form a multidisciplinary breast center (MDT) and an
information management system for breast cancer was establish
at the same time. In current study, the required data was collect-
ed from this information management system. The diagnosis
and therapy of breast cancer are followed the NCCN guidelines
(http://www.nccn.org) and St Gallen International Expert
Consensus [14–19]. A combination of prospective and
retrospective methods is applied by the medical secretaries to
collect and record the basic characteristics, medical history,
diagnosis, laboratory examinations, treatment and follow-up
data of the patients. Follow-up was carried out for all patients
by outpatient visit, telephone or e-mail, which was performed at
least once every 3–6 months within 1–2 years after diagnosis,
once every 6–12monthswithin 3–5 years, and once every 1 year

after 5 years. Loss of follow-up was defined as that more than
twice the indicated time, no any updated information was re-
corded at the information management system for breast cancer.
The 5-year follow-up rate was 93.0 % (6730/7234). There was
7.0 % of patients was lost to follow-up due to the changes of
contact (5.4%, n=388), explicit refusal (1.1%, n=79) or unable
connection by phone (0.5 %, n=37).

Immunohistochemical assays data of estrogen receptor
(ER), progesterone receptor (PR), Human Epidermal Growth
Factor receptor (HER2) and KI-67 were available. The expres-
sion of ER and PR was recorded as negative or positive. Before
2010, ER and PR positive was defined as that the
immunoperoxidase staining of tumor cell nuclei was not less
than 10 %. After 2010, when the American Society of Clinical
Oncology/College of American Pathologists Guideline Recom-
mendations for Immunohistochemical Testing of Estrogen and
Progesterone Receptors in Breast Cancer [20] was reported, ER
and PR positive was defined as that the immunoperoxidase
staining of tumor cell nuclei was not less than 1 %.. Negative
HER2 was defined as 0 or +, while positive HER2 was defined
as +++. Partial samples with + or ++ HER2 expression were
subjected to fluorescence in situ hybridization (FISH) assay to
determine whether the HER was amplified. According to their
expression, the patients were divided into 5 groups [21] .
Luminal A: ER or PR positive, HER2 negative and low Ki-
67 (<14%); Luminal B: ER or PR positive, HER2 negative and
high Ki-67 (≥14 %)/ER or PR positive and HER2 positive;
HER2/neu+: ER negative, PR negative and HER2 positive;
Triple negative breast cancer (TNBC): ER negative, PR nega-
tive and HER2 negative; uncertain: pathological information
cannot meet the above requirements.

Statistical Analysis

All data and information derived from the information man-
agement system for breast cancer were reviewed and orga-
nized by two independent researchers. Disease-free survival
(DFS) is defined as the time from the pathological confirma-
tion of breast cancer to the first recurrence of cancer (local-
regional recurrence, distant metastasis, and contralateral breast
cancer), death of any cause or the end point of follow-up.
Local-regional recurrence was defined as recurrence at the
ipsilateral breast or any regions of the lymph drainage area
(armpits, internal mammary or intercostal lymph node). Over-
all survival (OS) is defined as the time from the pathological
confirmation of breast cancer to the death of any cause or the
end point of follow-up. In current study, the follow-up was
continued up to March 13, 2013.

Kaplan-Meier curve was applied to analyze the cumulative
survival rate. The difference between groups was evaluated by
log-rank test. A two-tailed P <0.05 was defined as statistic
significant. All statistical analyses were performed with SPSS
13.0 (SPSS Inc., Chicago, IL, USA).
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Results

Basic Characteristics

A total of 7234 early breast cancer cases were registered in the
information management system for breast cancer from 1989
to 2012 (Table 1). The median age at diagnosis was 47 years
with most patients aged more than 30 years, especially 41–
50 years. The majority of breast cancer patients were female,
accounting for 99.5 % (7,201 cases) of all cases, and only 33
cases were male (0.5 %). Among the female patients with the
median menopause age of 49 years, 58.7 % were diagnosed
before menopause and 41.3 % after menopause. At the end of
the follow-up, 42.1 % (3035 cases) patients were at pre-
menstrual status, 47.6 % (3,426 cases) at postmenopausal
status, and the menopausal status of 10.3 % (740 cases)
patients could not be confirmed.

Pathological Characteristics

Invasive ductal carcinoma is the main pathological type of
breast cancer, accounting for about 84.7 % of all breast cancers
(Table 1). Other types including ductal carcinoma in situ
(2.7 %), microinvasion (0.2 %), mucinous (1.9 %), lobular
(1.2 %) and invasive carcinoma (4.6 %) together accounted
for a small percentage. According to the TNM staging, most
cancers were diagnosed at early to middle T stage and N stage.
There were 78.8% patients with Tis, T0, T1 or T2 stage cancers
at diagnosis. The percentage of cases diagnosed at N0, N1, N2
and N3 stage were 50.8, 26.2, 11.5 and 10.6 %, respectively.
More than half of the patients were ER positive (55.6 %), and
the same was true on PR expression that 53.7 % patients were
PR positive. With regard to Ki-67 index, most cases (62.8 %)
were greater than or equal to 14 %. Immunohistochemical
analysis showed that 45.1 % patients were HER2 (human
epidermal growth factor receptor) positive and 41.6 % were
HER2 negative. Among the HER2 positive cases, there were
12.2 HER2+++, 12.0 HER2++ and 20.9%HER2+ ones. FISH
detection was performed for 33 %(785/2378)of patients with
HER2++ or HER2+ cancers and the results revealed that 10
HER2+ and 26.3 % HER2+ patients were diagnosed with gene
amplification (Table 2). Fig. 1 shows the proportion of
HER2++ patients who underwent FISH detection in each year.
The rate was increased with time, which was only 5.6 % before
2009 and reached up to 77.8 % at 2012.

Treatment Patterns

Most of the patients underwent surgery procedures and radical
mastectomy was the predominant option (85.1 %). A minority
of cases received breast conservative surgery (4.8 %) or exten-
sive radical mastectomy (6.8 %). With respect to adjuvant
therapy, chemotherapy was the most widely used strategy

Table 1 Basic characteristics of the included patients

Characteristic Number of cases
(n=7,234)

Percentage (%)

Sex

Male 33 0.5

Female 7,201 99.5

Age, years

16–30 193 2.7

31–40 1,498 20.7

41–50 2,842 39.3

51–60 1,724 23.8

61–89 976 13.5

Unknown 1 0.0

Menopause status#

Premenopause (Diagnosis) 4,229 58.7

Postmenopause (Diagnosis) 2,971 41.3

Unknown 1 0.0

Premenopause (Follow-up) 3,035 42.1

Postmenopause (Follow-up) 3,426 47.6

Unknown 740 10.3

Histopathologic type

Ductal carcinoma in situ 195 2.7

Microinvasion 18 0.2

Invasive ductal carcinoma 6,126 84.7

Mucinous 136 1.9

Medullary 47 0.6

Lobular 88 1.2

Invasive carcinoma 333 4.6

Others 298 4.1

Tumor (T)

Tis 199 2.8

T0 221 3.1

T1 1,893 26.2

T2 3,390 46.9

T3 540 7.5

T4 275 3.8

Tx 716 9.9

Lymph node status (N)

N0 3,676 50.8

N1 1,895 26.2

N2 831 11.5

N3 767 10.6

Nx 65 0.9

Estrogen receptor

− 2,413 33.4

+ 2,510 34.7

++ 365 5.0

+++ 1,149 15.9

± 94 1.3

Unknown 703 9.7

Treatment Patterns for Breast Cancer 369



(88.7 %) compared to radiotherapy (28.1 %) and endocrine
therapy (54.4 %) for breast cancer patients in China (Table 1).

Chemotherapy regimen, messy due to lack of specification
before 2007, was designed after operation according to the
guidelines of NCCN [22] and St Gallen after 2007 [23] .
Anthracycline and/or taxane chemotherapy was the preferred
adjuvant chemotherapy for breast cancer though the specified
regimens were different under different clinical stage (Table 3).
The percentage of patients with N1, N2 or N3 stage cancer
receiving adjuvant chemotherapy was little more than that of
patients with N0 stage cancer. FEC (fluorouracil + epirubicin +
cyclophosphamide amide) chemotherapy was the most impor-
tant treatment option for N0 (30.4 %) and N1 (26.2 %) stage
cancers and was the secondary option for N2-N3 stage cancers
(20.8 %), among which TEC (taxane + epirubicin + cyclophos-
phamide) chemotherapy was the main regimen (25.7 %).

Endocrine therapy became more and more popular among
patients with hormone receptor-positive (HR+) breast cancer
(Fig. 2a). The percentage was increased from 54.1 % at 2001

Table 1 (continued)

Characteristic Number of cases
(n=7,234)

Percentage (%)

Progesterone receptor

− 2,499 34.5

+ 2,609 36.1

++ 415 5.7

+++ 863 11.9

± 112 1.5

Unknown 736 10.2

Ki-67

<14 % 851 11.8

≥14 % 4,545 62.8

Unknown 1,838 25.4

Human epidermal growth factor receptor-2

− 3,008 41.6

+ 1,511 20.9

++ 867 12.0

+++ 883 12.2

± 88 1.2

Unknown 877 12.1

Histologic grade

I 156 2.2

II 1,214 16.8

III 2,321 32.1

Unknown 3,543 49.0

Primary surgery

Radical mastectomy 6,155 85.1

BCS 347 4.8

Extensive radical mastectomy 493 6.8

Others 67 0.9

Unknown 172 2.4

Adjuvant chemotherapy

Yes 6,418 88.7 %

No 818 11.3

Adjuvant endocrine therapy

Yes 3,937 54.4

No 3,297 45.6

Adjuvant radiotherapy

Yes 2,033 28.1

No 5,201 71.9

#, Excluding 36 male breast cancer; ±, under more than 5 microscopic
fields (total 10 fields), there was no stained tumor cell nuclei. Tis refers to
carcinoma in situ; Txrefers toprimary tumor thatcannot be assessed or
missing data; Nxrefers to regional lymph nodes that cannot be assessed or
missing data; Unknown includes no surgery and missing data; BCS,
breast-conserving surgery,SERM, selective estrogen receptor modulator;
AI, aromatase inhibitor

Table 2 FISH detection and IHC assay for HER2 gene among included
patients

IHC FISH

Negative Amplification Borderline Total

−(%) 34(94.4) 0(0) 2(5.6) 36

+ (%) 321(82.3) 39(10.0) 30(7.7) 390

++ (%) 250(63.3) 104(26.3) 41(10.4) 395

+++ (%)# 6(8.8) 57(83.8) 5(7.4) 68

±(%) 5(55.6) 0(0) 4(44.4) 9

Total 616 200 82 898

IHC, immunohistochemistry; FISH, fluorescence in situ hybridization;
After 2009, amplification was defined as HER2gene/chromosome 17
ratio >2.2; Borderline was defined as HER2 gene/chromosome 17 ratio
between 1.8–2.2; Negative was defined as HER2 gene/chromosome 17
ratio <1.8; #,+++ means borderline overexpression by IHC

Fig. 1 The trend of fluorescence in situ hybridization detection among
HER2++ patients
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to 85.6 % at 2011. Since endocrine therapy has not yet been
started for some patients at 2012, the percentage was lower
than 2011. Among the premenopausal patients, endocrine
therapy with selective estrogen receptor modulator (SERM)
was absolute dominant compared to aromatase inhibitors (AI)
(Fig. 2b). When it comes to postmenopausal patients, things
were totally changed that neither SERM nor AI was absolute
dominant (Fig. 2c). The proportion of AI therapy was in-
creased from 20.0 % in 2002 to 73.2 % in 2012 while SERM
was decreased from 78% to 26.5%. It should be noted that the
proportion was low in 2006 when compared to the adjacent
years, 2005 and 2007. But the detail reason is not clear and
needs further investigation. In current study, a total of 3848
cases with HR + cancers received adjuvant endocrine therapy.
At the end point of follow-up, 48.7 % (1,875 cases) still
adhered to endocrine therapy but 30.1 % (1,158 cases)
discontinued. Analysis of the 1158 cases revealed that the

Table 3 Chemotherapy regimens for patients with different N stage
cancer

N0(n=3,676) N1(n=1,895) N2-N3(n=1,598)

CMF 7.1 % 5.6 % 5.8 %

TC 8.3 % 2.7 % 2.3 %

EC 1.7 % 1.1 % 0 %

FEC 30.4 % 26.2 % 20.8 %

FEC-T 5.5 % 10.9 % 0.9 %

TEC 3.3 % 10.0 % 25.7 %

AC-T 4.7 % 10.1 % 4.7 %

TE 5.9 % 11.3 % 16.6 %

None 14.9 % 7.1 % 7.4 %

Other 18.2 % 15.0 % 15.8 %

C, cyclophosphamide; M, methotrexate; F, fluorouracil; T, Taxanes; E,
antharcycline

Fig. 2 The endocrine treatment patterns for hormone-receptor positive
breast cancer. a. The trend of endocrine therapy among patients with
hormone-receptor positive breast cancer; The percentage of endocrine
therapy was very low at 2012 since many patients were undergoing
chemotherapy and have not yet started to receive endocrine therapy; b.
The trend of endocrine therapy using selective estrogen receptor modu-
lator or aromatase inhibitors among premenopausal patients with

hormone-receptor positive breast cancer; The patients receiving aroma-
tase inhibitors therapy underwent ovariectomy; c. The trend of endocrine
therapy using selective estrogen receptor modulator or aromatase inhib-
itors among postmenopausal patients with hormone-receptor positive
breast cancer; d, The duration time of endocrine therapy among patients
with hormone-receptor positive breast cancer
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rates of discontinuance were 23.0, 16.2, 11.1, 10.9 and 12.0 %
at the first, second, third, fourth and fifth years, respectively
(Fig. 2d). There were 26.9 % cases continuing to receive
endocrine therapy more than 5 years. The patients with T3-
T4, N2-N3 stage cancer or receiving breast conserving sur-
gery should be subjected to adjuvant radiation therapy. But,
only 51.7 % (1150/2226) of them received adjuvant radiation
therapy. At 2001, the percentage of patients receiving radia-
tion therapy was 37.1 %, which was fluctuant increased and
reached up to 67.6 % in 2011 (Fig. 3). The percentage was
very low at 2012 since many patients have not yet started to
receive radiation therapy. In the 1015 cases diagnosed with
HER2-positive cancer by immunohistochemistry and FISH
assay, 254 ones (25 %) received a targeted therapy using
trastuzumab.

The survival Rate

The 5-year DFS of HR + patients who received endocrine
therapy were obviously better than those not receiving endo-
crine therapy (88.4% vs. 75.1%, p<0.001, Fig. 4a). Similarly,
the overall survival (OS) of HR + patients receiving endocrine
therapy was 95.7%, which is higher than that of HR + patients
not receiving endocrine therapy (83.8 %, p<0.001, Fig. 4b).

According to the expression of ER, PR, HER2 and Ki-67,
the patients with breast cancer were divided into 5 groups:
Luminal A, Luminal B, TNBC, Her2/neu and uncertainty.
Among them, patients with Luminal A type cancer have the
best 5-year DFS rate, which was 90.6 % compared to 84.9 %
(p<0.001), 80.4 % (p<0.001), 77.4 % (p<0.001) and 75.1 %
of patients with Luminal B, TNBC Her2/neu and uncertainty
cancers, respectively (Fig. 5a). Clear difference was observed

in 5-year DFS rate between patients with Luminal B and
TNBC cancers (84.9 % vs. 80.4 %, p=0.013), as well as
patients with Luminal B and TNBC cancers (84.9 % vs.
77.4 %, p=0.017). There was no significant difference in 5-
year DFS rate between patients with TNBC cancer and
Her2/neu cancer (80.4 % vs. 77.4 %, p=0.815). The 5-year
OS rate of patients with Luminal A cancers was also the
highest (95.5 %), followed by patients with Luminal B
(92.8 %), TNBC (87.7 %), Her2/neu cancers (85.2 %). There
was obvious difference when compared the 5-year OS rate of
Luminal A patients to Luminal B (p=0.04), TNBC
(p<0.001), and Her2/neu patients (p<0.001). Additionally,
Luminal B patients had significant higher 5-year OS rate
compared to TNBC (p<0.001) (Fig. 5b).

The 5-year DFS rate of patients with stage N0, N1, N2, N3
and Nx cancers was 90.9, 87.1, 74.9, 58.5 and 77.0 %, re-
spectively. Significant difference in 5-year DFS rate was
observed between stage N0 and N1 patients (p<0.001), N1
and N2 patients (p<0.001), as well as N2 and N3 patients
(p<0.001) (Fig. 5c). The same was true when it comes to 5-
year OS rate that patients with stage N0 cancers had the

Fig. 3 The trend of radiotherapy endocrine therapy treatment patterns
among breast cancer patients recommended to receive radiotherapy. The
percentage of radiotherapy was very low at 2012 since many patients
were undergoing chemotherapy and have not yet started to receive
radiotherapy

Fig. 4 The 5-year DFS (a) and OS (b) of hormone-receptor positive
patients with or without endocrine therapy. Patients with endocrine ther-
apy were defined as the ones received endocrine therapy more than 1 day
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highest 5-year OS rate followed by patients with stage N1, N2
and N3 cancers. Significant difference was observed between
any two N stage cancer (Fig. 5d).

Further, we analyzed the effect of molecular subtyping
on 5-year DFS and OS rate among patients with same N
stage cancers or the effect of N stage among patients with
same molecular subtyping cancers. There was no signifi-
cant different in 5-year DFS rate between different
subtyping cancers among patients with stage N0 cancers
except Luminal A and TNBC patients (93.5 % vs.
87.4 %, P<0.001, Fig. 6a). Both Luminal A and B
patients had higher 5-year OS rate than TNBC patients
(P=0.004 and P=0.020, respectively, Fig. 6b). With re-
spect to stage N1 cancers, things were different that,
whatever 5-year DFS or OS, both Luminal A and B
patients displayed higher rate than TNBC patients and
Her2/neu patients (p<0.05), but no difference was found
between Luminal A and B patients as well as between
TNBC patients and Her2/neu patients (Fig. 6c and d).
Among patients with stage N2 cancer, only the 5-year
OS rate of Luminal A and B patients were different from
TNBC patients (both P=0.001) (Fig. 6e and f). There was
no significant difference in either 5-year DFS or OS rate
among stage N3 patients with different molecular
subtyping cancers (Fig. 6g and h).

The N staging presented distinct effects on the 5-year DFS
(or OS) rate of patients with different molecular subtyping
cancers. Among Luminal A patients, statistically significant
difference in 5-year DFS and OS rate mainly appeared be-
tween stage N3 and other stage (N0, N1 and N2) patients
though the 5-year DFS rate of stage N0 patients was also
higher than N2 stage patients (P=0.004) (Fig. 7a and b), while
difference was found between any N stage patients with
Luminal B cancers (P<0.01) (Fig. 7c and d). As for TNBC
patients, whatever 5-year DFS or OS rate, there was signifi-
cant difference between any N stage patients except between
stage N2 and stage N3 patients (Fig. 7e and f). Statistically
significant difference in 5-year DFS and OS rate mainly
appeared between stage N0 and stage N1, N2 and N3 patients
with HER2/neu positive cancer (p<0.001 for DFS; P=0.010,
P=0.003 and P<0.001 for OS, respectively) (Fig. 7g and h).

Discussion

The incidence rate of breast cancer is increasing in China and
it remains a leading public health burden today. In this study,
we analyzed the profiles and the treatment patterns of breast

Fig. 5 The 5-year DFS and OS of patients with different subtypes of
breast cancer. a and b. 5-year DFS (a) and OS (b) rates of patients with
luminal A, luminal B, triple negative, Her2/neu and uncertainty breast

cancer; c and d. 5-year DFS (c) and OS (d) rates of patients with stage N0,
N1, N2, N3 and Nx breast cancer
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Fig. 6 The effect of molecular subtyping on 5-year DFS and OS among patients with same N stage cancers. a, c, e and g. The 5-year DFS of patients
with stage N0 a, N1 c, N2 e and N3(g) breast cancer; b, d, f and h. The 5-year OS of patients with stage N0 b, N1 d, N2 f and N3 h breast cancer



Fig. 7 The effect of N staging on 5-year DFS and OS among patients
with same molecular subtyping cancers. The 5-year DFS of patients with
stage luminal a (a), luminal B (c), triple negative (e) and Her2/neu (g)

breast cancer; b, d, f and h. The 5-year OS of patients with stage luminal a
(b), luminal b (d), triple negative (f) and Her2/neu (h) breast cancer
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cancer from 1989 to 2012 in Southwest China to present the
actuality and the advance of the treatment for breast cancer.

The median age at diagnosis was 47 years in current study,
which was similar to the previous studies within China but
earlier than that reported for Western Caucasian [24] . The
main subtype of breast cancer was Luminal type and more
than half of patients (52.5 %) were diagnosed with Luminal
type cancer in this study, which was lower compared to 67 %
reported in United States [25] and 74.6 % in Guangzhou,
China [26] . The proportion of patients with triple-negative
breast cancer was reported to be varied from 10.2 to 30.6 %
[25, 27–30] and about 18.5 % of patients in China were
diagnosed with this subtype [31], which was similar to that
reported in current study (15.8 %). More than half of HER2++
patients did not undergo further FISH detection in this study,
resulting in a low proportion of HER2 positive cancer and a
high proportion of uncertain cancer at the same time. FISH
detection was available in our hospital in 2010, and since then
it became more and more popular among HER2 positive
patients. About 10 % HER2+ patients were diagnosed with
gene amplification through FISH detection, in agreement with
previous reports (7.4–12.2 %) [32, 33] . Besides to lack of
FISH detection, the high proportion of uncertain cancer was
caused by that the system we used was established in 2007
and prior to this the data of patients were collected by the
assistants from the medical record department that some data
were lost and these patients were recorded as uncertain cases.

Modified radical mastectomy surgery was still the main
approach for early breast cancer and only 4.8 % of patients
received breast-conserving surgery, lower than that reported in
Shanghai, China (13.8 %) [34] and largely lower than that
reported in United State (59 %) [35] . With regard to the
adjuvant treatment, chemotherapy was the predominant option,
conformed with previous report within China [36] . In this
study, the mainstream program of chemotherapy for different
N stage cancers had a clear tendency that higher intensity
chemotherapy regimen was carried out for patients with higher
N stage cancers. However, despite the tendentious chemother-
apy strategy, patients with stageN2 or N3 cancer still had worse
5-year DFS and OS rate. The proportion of radiotherapy among
patients recommended to receive this was increased year by
year which indicated that the more and more attention was paid
on radiotherapy. But there was about half patients still did not
undergo radiotherapy due to various reasons, such as the lack of
sufficient understanding on radiotherapy and the blocked trans-
form from chemotherapy to radiotherapy, such as missing the
time of out-patient radiotherapy (the patients who didn’t stay in
the hospital received regular radiotherapy by outpatient visit),
unable to reimburse the expense of out-patient radiotherapy and
so on. This issue is expected to be resolved through regular
education and optimization of the transform from chemothera-
py to radiotherapy. Additionally, only 25 % of the patients with
HER2 positive cancer received targeted therapy with

trastuzumab, which may be one of the reasons of the low 5-
year DFS and OS rate in HER2 positive patients when consid-
ered the fact that adjuvant trastuzumab significantly improved
disease-free and overall survival among women with HER2-
positive breast cancer [37]. The high cost of adjuvant
trastuzumab was largely responsible for the low adoption rate.
Huaxi Hospital, located in Chengdu, Sichuan Province in
southwest China, belongs to a second-tier city relative to Bei-
jing and Shanghai and accordingly, the economic development
is relatively backward. Moreover, many patients of Huaxi
Hospital are from Sichuan Province. In 2012, the per capita
GDP was 21,013 Yuan in Sichuan, approximately equal to $
3,104, while the annual cost of trastuzumab treatment was
about 320,000 Yuan, approximately equal to $ 47,000. More
than 15-fold difference between the drugs expense paying by
the patients themselves and the per capita GDP is the main
cause of low utilization of targeted therapy.

It is should be discussed the endocrine therapy situations
among patients with hormone-receptor positive cancers. Pre-
vious studies have shown that hormone therapy can obviously
reduce the recurrence rate and mortality of patients with
hormone-receptor-sensitive breast cancer [7, 8, 21] . In current
study, we also found the improved 5-year DFS (88.4 % vs.
75.1 %, P<0.001) and OS (95.7 % vs. 88.4 %, P<0.001) in
hormone-receptor-positive patients with endocrine therapy
compared to that without endocrine therapy. However, there
were still some hormone-receptor-positive patients who did
not undergo endocrine therapy or discontinued at an early
course. It seems that discontinuation is common during the
endocrine therapy course. Hershman et al. [38] showed that
only 49 % of patients completed the endocrine therapy while
31% discontinued early and the survival rate was significantly
higher in patients with sustained endocrine therapy than the
ones with early discontinuation (10-year OS: 80.7 % vs.
73.6 %, P<0.001). Barron et al. [39] conducted a cohort study
and found that the cumulative tamoxifen nonpersistence rate
was 22.1%within 1 year, 28.4%within 2 years and increased
to 35.2 % by the end of follow-up at 3.5 years. In present
study, the discontinuation rate at 1 2 and 3 years was 23.0,
39.2 and 50.3 %, respectively. Only 26.9 % of patients
adhered to the endocrine therapy for 5 years. Even to 2011,
there were still 12.9 % patients who had not received endo-
crine therapy. High rate of discontinuation was observed that
new strategies should be developed to improve the persistence
among HR positive patients, especially when considering the
survival benefit from endocrine therapy. Tamoxifen remained
to be the predominant options for premenopausal patients but
not always for the postmenopausal patients. From the early
21st century, some studies have showed the preliminary evi-
dence that AIs (anastrozole or letrozole) were superior to
tamoxifen for postmenopausal patients [40–42]. However,
the 2003 St. Gallen guidelines recommend that anastrozole
should be used only for patients by whom tamoxifen is
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contraindicated or not tolerated [17]. Until to the ninth St
Gallen (Switzerland) expert consensus meeting in 2005, no
definitive conclusion was made on the usage of tamoxifen or
AIs for endocrine therapy (Meeting Highlights: International
Expert Consensus on the Primary Therapy of Early Breast
Cancer 2005. But most experts recommend AIs as the stan-
dard endocrine therapy method in the St Gallen International
Breast Cancer Conference at 2009 [19] . So, AIs are becoming
more widely accepted. Our findings is parallel to this that the
utilization rate of aromatase inhibitors in postmenopausal
patients was increased year by year and reached to 73.2 % in
2012. However, the situation was changed in 2011 St Gallen
conference, in which the experts suggested that both tamoxi-
fen and AI are accepted options for the postmenopausal set-
ting but in the presence of involved lymph nodes, the majority
supported AI (2011). Also, in 2013 St Gallen conference, the
Panel didn’t thought that AIs were necessary for postmeno-
pausal patients although a combination of AIs and tamoxifen
was recommended. In contrast, the Panel strongly believed
that some postmenopausal patients could be treated with
tamoxifen alone. More studies are needed to explore the
association of AIs and tamoxifen for endocrine therapy.

Recently, molecular typing appeared to play key roles in
the prognosis of breast cancer. A body of evidences showed
that Luminal A patients have the best prognosis, followed by
the Luminal B, triple negative and HER2/neu positive patients
[21, 26], in accordance with our research. The lymph node
status is also one predictor for prognosis of breast cancer. In
current study, the survival rate became worse with the higher
N stage. Most present studies [43, 44] only centered on the
single prognostic value of lymph node status or molecular
typing in breast cancer patients but few explored the value of
lymph node status upon molecular typing or in turn. We made
a primary attempt on this but more prospective studies are
needed to confirm our results. Interestingly, the effects of N
staging on the 5-year DFS and OS rate for different molecular
type cancers were not the same The effect of the molecular
typing on the survival of patients with stage N2 cancer,
especially the stage N3 cancer, was weakened. The prognosis
of stage N3 patients was independent of the molecular typing.
Therefore, though the molecular typing draws more and more
attentions on the prognosis of breast cancer, the value of N
stage should not be ignored.

In summary, the data in our study revealed that the therapy
for breast cancer in China has been significantly improved
though a gap still exists between the current treatment situa-
tion in China and the guidelines for breast cancer. Sufficient
understanding of the importance of adjuvant therapy by pa-
tients may enhance the treatment compliance of them and
consequently improve the survival of breast cancer patients
in China. In addition, the value of N stage for prognosis of
breast cancer should not be ignored when the molecular
typing draws more and more attentions.
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