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A b s t r a c t

Introduction: The aim of the study was to analyze clinicopathologic charac-
teristics and survival and to identify prognostic factors for Chinese patients 
with HER2-positive metastatic breast cancer. 
Material and methods: A total of 243 patients with HER2-positive metastat-
ic breast cancer, treated during the period 2002 to 2009, were followed up 
from initial disease diagnosis to death or date of last follow-up (December 
2011). Cumulative survival curves were created using Kaplan-Meier analysis 
with the log-rank test. Prognostic factors were analyzed by univariate and 
multivariate Cox proportional hazards regression analysis.
Results: During follow-up, 205 patients died, with a median OS of 27 months 
(95% CI: 23.5, 30.5 months), and the 1-, 3-, and 5-year survival rates were 
84.4%, 38.6%, and 18.1%, respectively. The median OS of HR+ patients was 
significantly higher than that of HR– patients (p < 0.001). Surgery (hazard 
ratio = 0.60, p = 0.002), endocrine therapy (hazard ratio = 0.53, p < 0.01), 
and anti-HER2 therapy (hazard ratio = 0.63, p = 0.003) were favorable in-
dependent prognostic factors for patients with HER2-positive metastatic 
breast cancer.
Conclusions: These results indicated that surgical intervention, endocrine 
therapy, and anti-HER2 therapy were good for these HER2 positive patients 
with metastatic breast cancer, but ECOG performance status < 1 and metas-
tasis to brain were unfavorable independent prognostic factors. HR status 
was not an independent prognostic factor.

Key words: anti-HER2 therapy, brain metastasis, endocrine therapy, 
hormone receptor status, surgery.

Introduction

Breast cancer is the most common cancer among women worldwide, 
with the greatest incidences in 2008 occurring in more developed re-
gions (e.g., 89.1 per 100,000, age adjusted, in the United Kingdom and 
76 per 100,000 in the United States) [1]. The incidence of breast cancer 
among women is lower in Asian countries, with an estimated incidence 
in China in 2008 of 21.6 per 100,000 [1]; however, the incidence in less 
developed regions is increasing. Mortality is similar among countries, 
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likely due to greater access to newer therapies in 
more developed countries [1].

In addition to prognostic factors such as age, 
tumor size, and cancer stage and grade, overex-
pression of the human epidermal growth factor 
receptor 2 oncogene (HER2-positive [HER2+]) and 
positivity for estrogen receptor (ER) or progester-
one receptor (PR) (referred to as hormone recep-
tor-positive [HR+]) are heavily studied prognostic 
factors. HER2 overexpression occurs in up to 30% 
of breast cancers and is associated with poor 
prognosis, predicting decreased overall survival 
(OS) and time to relapse [2, 3]. However, the in-
troduction of trastuzumab therapy has drastically 
altered this situation, significantly increasing out-
comes in HER2+ patients [4], although significant 
cardiac complications can occur [5]. HR status is 
also prognostic, with HR– patients having a poorer 
prognosis compared to HR+ patients [6]. Recent 
studies indicate that this relation extends to the 
population of HER2+ patients [7–11].

Studies identifying prognostic factors for Chi-
nese patients with various types of breast cancer 
have been published [12, 13], and some have iden-
tified specifically HER2 overexpression and young-
er age at diagnosis as associated with poorer sur-
vival [14–19]. However, few, if any, have evaluated 
prognostic factors specifically for Chinese patients 
with HER2+ metastatic breast cancer. Identifica-
tion of prognostic clinicopathologic factors among 
different patient populations could aid in the de-
velopment of individualized treatment regimens. 

The aim of this study was to assess the effects 
of HR status, surgical intervention, and anti-HER2 
therapy on OS of patients with HER2+ metastat-
ic breast cancer in southern China and to identify 
prognostic clinicopathologic characteristics in this 
patient population.

Material and methods

Clinical information

This is a  retrospective study approved by the 
Institutional Review Board of Sun Yat-sen Uni-
versity. A total of 243 female patients with HER2 
positive metastatic breast cancer, who received 
treatment at Sun Yat-sen University Cancer Center 
during the period January 2002 to January 2009, 
were assessed. The inclusion criteria were as fol-
lows: known performance status at first diagnosis 
of metastatic breast cancer, pathologically con-
firmed breast cancer, defined TNM stage, known 
HR status, known adjunctive or palliative therapy, 
known metastatic sites, known survival status, 
and complete follow-up information. Patients 
who did not fulfill the inclusion criteria or without 
complete clinical data were excluded. The prima-
ry cancer was confirmed by pathologic examina-

tion. TNM staging was performed according to 
the AJCC Cancer Staging Manual, 7th edition [20]. 
HER2 overexpression was assessed in well-fixed, 
paraffin-embedded tumor specimens containing 
invasive cancer cells. HER2 overexpression was 
defined as HER2 immunohistochemical staining of 
3+ (> 30% of invasive cancer cells showing strong 
membrane staining) or a HER2 : chromosome 17 
ratio of > 2.2 determined by fluorescence in situ 
hybridization. ER/PR status was determined by 
immunohistochemistry, with staining of > 10% of 
cells defined as positive HR status.

Treatment

Of the 243 patients, 26 (10.7%) received a di-
agnosis of stage IV breast cancer at first diag-
nosis. The remaining 217 patients were initially 
diagnosed with stage I  to III breast cancer but 
later developed metastasis. After the diagnosis of 
metastasis, 214 patients received systemic che-
motherapy as follows: paclitaxel for 154 (63.4%) 
patients, anthracycline for 73 (30.0%), capecit-
abine for 44 (18.1%), platinum for 41 (16.9%), vi-
norelbine for 30 (12.4%), and gemcitabine for 24 
(9.9%). In addition, 87 (35.8%) patients received 
endocrine therapy, in which tamoxifen, aromatase 
inhibitors (such as anastrozole, letrozole, exemes-
tane), or goserelin was used. Of 85 patients receiv-
ing anti-HER2 treatment, trastuzumab or lapatinib 
was used. Eight patients were treated with beva-
cizumab. Among 63 patients receiving surgical in-
tervention, 35 had local and regional operations, 
24 had distant metastatic lesion removal, and  
4 underwent radiofrequency ablation.

Before therapy, each patient’s physician(s) in-
formed them that the best strategy for the treat-
ment of metastatic breast cancer for HER2+ pa-
tients was treatment targeting HER2. It should 
be noted that trastuzumab and lapatinib are not 
covered by insurance in China, and most patients 
cannot afford treatment. Thus, HER2-targeted 
therapy is not as commonly performed in China 
as might be preferred. The risks and benefits of 
treatment were explained to the patients and/
or their relatives, and informed consent was ob-
tained before treatment.

Follow-up

Patients were followed every 2 to 3 months at  
outpatient clinics, where physical and imaging 
examinations were performed. The primary end-
point in the present study was overall survival 
(OS), defined as the interval from the initiation 
of treatment after metastasis to death or the last 
follow-up.

Evaluation of efficacy was performed according 
to the criteria of the Response Evaluation Criteria 
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in Solid Tumors (RECIST v. 1.0) [21]. Efficacy was 
classified as complete remission (CR), partial re-
mission (PR), stable disease (SD), or progression 
of disease (PD). Of 214 patients with recurrence 
who received systemic chemotherapy, the efficacy 
of first-line chemotherapy was as high as 58.0%; 
CR was achieved for 13 patients (6.1%), PR for 111 
(51.9%), SD for 65 (30.4%), and PD for 25 (11.7%). 
Performance status evaluation was conducted 
using the Eastern Cooperative Oncology Group 
(ECOG) score [22].

Statistical analysis

Statistical analyses were performed with SPSS 
15.0 Statistics Software (SPSS Inc., an IBM com-
pany, Chicago, IL, USA). For categorical variables, 
data are presented as number (percent), and the 
c2 test was used to test the relation between two 
binary variables. To determine the difference in 
age between HR positive and negative patients, 
independent two-sample t test was applied and 
data are presented as mean ± standard deviation 
(SD). Kaplan-Meier analysis with log-rank test was 
performed to create cumulative survival curves 
[23]. Univariate and multivariate Cox proportional 
hazards analyses of OS were performed to identi-
fy prognostic clinicopathologic factors for HER2+ 
metastatic breast cancer. Variables with a p value 
< 0.05 in univariate analysis were selected and 
evaluated by multivariate analysis. All statistical 
assessments were two-sided, and statistical sig-
nificance was set at p < 0.05.

Results

Clinical characteristics of the 243 patients with 
HER2+ metastatic breast cancer are summarized 
in Table I. The mean age at metastasis was 46.0 
±10.1 years (range: 26–76 years), with more pa-
tients being premenopausal (68.7%) than post-
menopausal (31.3%). The most common histo-
logic type was invasive ductal carcinoma (91.4%), 
followed by other (7.4%) and invasive lobular car-
cinoma (1.2%). For HR expression, 138 (56.8%) pa-
tients were HR positive and 105 (43.2%) patients 
were HR negative. After recurrence or metastasis, 
214 (88.1%) patients received chemotherapy,  
87 (35.8%) patients received endocrine therapy, 
85 (35.8%) patients received anti-HER2 treat-
ment, and 63 (25.9%) patients received surgical 
intervention. Most of the patients (66.3%) had 
multiple metastases. Bone was the most com-
mon site for metastasis (46.9%), followed by liver 
(42.8%), regional (38.7%), lung (35.0%), and chest 
wall (33.3%). The majority of patients (92.2%) had 
an ECOG performance status score ≤ 1.

During the follow-up period, 205 patients died, 
with a  median OS of 27 months (95% CI: 23.5, 
30.5 months), and the 1-, 3-, and 5-year survival 
rates were 84.4%, 38.6%, and 18.1%, respective-
ly (Figure 1 A). The median OS of HR+ patients 
was significantly higher than that of HR- patients  
(46.0 months vs. 21.0 months, p < 0.001, Fig
ure 1 B). In addition, the metastatic patients who 
received surgery had a significantly higher median 
OS than patients without surgery (38 months vs. 
17 months, p < 0.001, Figure 1 C). In 85 patients 
who received anti-HER2 therapy, there was no sig-
nificant difference in OS between HR+ and HR– 
subgroups (p = 0.794, Figure 1 D).

Table I. Clinical characteristics of 243 patients with 
HER2-positive metastatic breast cancer

Clinical characteristic Total (n = 243)

Age at metastasis, mean ± SD [years] 46.0 ±10.1

Histologic type, n (%):

Invasive ductal 222 (91.4)

Invasive lobular 3 (1.2)

Other* 18 (7.4)

HR status, n (%):

Positive 138 (56.8)

Negative 105 (43.2)

Chemotherapy, n (%) 214 (88.1)

Radiotherapy, n (%) 88 (36.2)

Adjuvant endocrine therapy, n (%) 87 (35.8)

Anti-HER2 therapy, n (%) 85 (35.0)

Surgery, n (%) 63 (25.9)

ECOG performance status score, n (%):

≤ 1 224 (92.2)

> 1 19 (7.8)

Metastasis, n (%):

Single 82 (33.7)

Multiple 161 (66.3)

Metastatic site, n (%):

Bone 114 (46.9)

Liver 104 (42.8)

Lung 85 (35.0)

Brain 37 (15.2)

Regional 94 (38.7)

Chest wall 81 (33.3)

Pleura 26 (10.7)

Contralateral breast 25 (10.3)

Skin and soft tissue 38 (15.6)

Distant lymph node 31 (12.8)

Othera 12 (4.9)

ECOG – Eastern Cooperative Oncology Group, HER2 – human 
epidermal growth factor receptor 2, HR – hormone receptor. Sites 
of metastasis include single and multiple metastases. aOther 
includes pericardium, spleen, adrenal, and ovary. *Including tubular 
carcinoma, mucinous carcinoma, and mixed carcinoma.
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Next, potential prognostic factors for 243 pa-
tients with HER2-positive metastatic breast can-
cer were analyzed by univariate and multivariate 
Cox proportional hazards regression (Table II). Uni-
variate Cox proportional hazards regression anal-
ysis identified the following prognostic factors: 
HR status, surgery, endocrine therapy, anti-HER2 
therapy, ECOG performance status score, single 
versus multiple metastases, and brain metastasis 
(p < 0.05). These significant factors were selected 
for further multivariate Cox proportional hazards 
analysis. We found surgery (hazard ratio = 0.60 
(0.43, 0.83), p = 0.002), endocrine therapy (hazard 
ratio = 0.53 (0.37, 0.74), p < 0.01), and anti-HER2 
therapy (hazard ratio = 0.63 (0.47, 0.85), p = 0.003)  
as favorable independent prognostic factors, and 
ECOG performance status score > 1 (hazard ratio 
= 3.62 (2.13, 6.16), p < 0.001) and metastasis to 
brain (hazard ratio = 1.76 (1.20, 2.58), p = 0.004) 
as unfavorable independent prognostic factors 
for patients with HER2-positive metastatic breast 
cancer.

Discussion

The aim of the present study was to identify 
factors that might affect prognosis for patients 
with HER2-positive metastatic breast cancer. The 

results of this retrospective study showed that 
surgical intervention, endocrine therapy, and anti-

HER2 therapy were favorable independent prog-
nostic factors, whereas ECOG performance status 
> 1 and metastasis to the brain were unfavorable 
independent prognostic factors. In the present 
study, all patients were HER2 positive and had ad-
vanced breast cancer, which generally has a poor 
prognosis. There are numerous factors that might 
affect prognosis in patients with HER2 overex-
pression, but the role of HR status in predicting 
prognosis is still unclear. In a  study by Kaufman 
et al. [24], targeted therapy in combination with 
endocrine therapy was performed in patients who 
were positive for ER and had HER2 overexpression. 
Their findings revealed a superior outcome to that 
after endocrine therapy alone (progression-free 
survival: 4.8 vs. 2.4 months). However, a  recent 
study by Dawood et al. [25] showed that among 
metastatic breast cancer patients who were 
HER2+, more HR– patients benefited from trastu-
zumab treatment compared to HR+ patients. Our 
finding of greater OS for patients with HR+ status 
is consistent with several recent reports of various 
patient subsets [7–10, 25]. Although HR+ status 
was favorable in comparison to HR– status ac-
cording to univariate analysis, there was no signif-
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Figure 1. Cumulative survival curves. A – Overall survival. B – Overall survival in hormone receptor-positive (HR+) 
and negative (HR–) patients. C – Overall survival in patients with surgery and without surgery. D – Overall survival 
in HR+ and HR– patients receiving anti-HER2 therapy

A B
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Log rank test, p < 0.001

Log rank test, p = 0.794

Log rank test, p < 0.001
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icant difference in multivariate Cox proportional 
hazards regression analysis. In addition, anti-HER2 
therapy showed similar OS for HR+ and HR– pa-
tients. There are few studies assessing HR status 
and response to anti-HER2 therapy; however, the 
present results are consistent with published re-
sults [8, 26]. Additional studies are necessary to 
determine whether HR status affects the response 
to anti-HER2 therapy. Interestingly, we found that 
surgery and endocrine therapy can improve prog-
nosis for HER2-positive patients with advanced 
breast cancer.

It is not surprising to find that anti-HER2 ther-
apy was favorable for HER2-positive patients with 
metastatic breast cancer in the present study. 
Though trastuzumab can significantly improve 
the OS of breast cancer patients with HER2 over-
expression, the incidence of brain metastasis has 
been noted to be increased (28–40%) in this pa-

tient population [27]. The identification of brain 
metastasis is consistent with a previous study of 
brain metastases in Chinese patients with breast 
cancer, which indicated poor prognosis of those 
with HER2+ status [28]. A  previous study has 
shown that the incidence of brain metastasis is 
approximately 10% to 15% in HER2+ patients [29]. 
Our results showed that the incidence of brain 
metastasis was as high as 15.23% and supported 
the observation that the presence of brain metas-
tasis is an unfavorable prognostic factor in HER2+ 
patients.

The present study also showed that ECOG per-
formance status > 1 was an unfavorable prognos-
tic factor, consistent with previous studies [30, 
31]. However, multivariate analysis showed that 
late stage at initial diagnosis and the number of 
metastatic lesions were not significant prognos-
tic factors. Whereas the stage of breast cancer at 

Table II. Cox proportional hazards regression analysis of potential prognostic factors for patients with HER2-posi-
tive metastatic breast cancer

Variable Univariate Multivariate

Hazard ratio (95% CI) Value of p Hazard ratio (95% CI) Value of p

Age at metastasis 0.99 (0.98, 1.01) 0.304

Histologic type:

Invasive ductal vs. other 0.78 (0.48, 1.29) 0.337

Invasive lobular vs. other 0.99 (0.29, 3.41) 0.992

HR status:

HR(+) vs. HR(–) 0.57 (0.43, 0.75) < 0.001* 0.81 (0.59, 1.11) 0.182

Chemotherapy:

Yes vs. no 1.22 (0.77, 1.92) 0.392

Radiotherapy:

Yes vs. no 0.76 (0.57, 1.01) 0.057

Surgery:

Yes vs. no 0.53 (0.38, 0.74) < 0.001* 0.60 (0.43, 0.83) 0.002*

Endocrine therapy:

Yes vs. no 0.38 (0.28, 0.52) < 0.001* 0.53 (0.37, 0.74) < 0.001*

Anti-HER2 therapy:

Yes vs. no 0.64 (0.47, 0.85) 0.003* 0.63 (0.47, 0.85) 0.003*

ECOG performance status score:

> 1 vs. ≤ 1 4.80 (2.88, 7.98) < 0.001* 3.62 (2.13, 6.16) < 0.001*

Metastasis:

Multiple vs. single 1.36 (1.02, 1.83) 0.038* 1.16 (0.86, 1.57) 0.332

Brain metastasis:

Yes vs. no 1.95 (1.35, 2.82) < 0.001* 1.76 (1.20, 2.58) 0.004*

ECOG – Eastern Cooperative Oncology Group, HER2 – human epidermal growth factor receptor 2, HR – hormone receptor. *P < 0.05.
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initial diagnosis affects the selection of adjuvant 
therapy, with the application of surgery in patients 
with early breast cancer and the use of postoper-
ative adjuvant therapy, the stage of breast cancer 
now has a reduced influence on survival. With the 
exception of brain metastasis, metastatic site and 
the number of metastatic lesions failed to influ-
ence breast cancer prognosis. There is evidence 
that in patients with controlled liver metastasis, 
focal therapy can prolong survival time [32]. Pro-
gression with focal therapy significantly improves 
survival in patients with focal recurrence and in 
a portion of patients with distant metastasis. In 
the present study, although the incidence of liver 
metastasis was at a  high level, few patients re-
ceived focal therapy, which is not representative.

The present study is limited by the fact that it 
was retrospective in nature, with a relatively small 
sample size. In addition, not all patients could re-
ceive anti-HER2 therapy due to financial reasons, 
which could have affected the survival analysis. 
Nonetheless, the major findings were consistent 
with those of previous studies, indicating prog-
nostic similarities between Chinese patients with 
HER2+ metastatic breast cancer and other patient 
subsets. The findings for this specific population 
with HER2+ advanced breast cancer add to the 
overall knowledge base concerning prognostic 
factors in breast cancer, and might help with the 
tailoring of individualized therapy regimens.

In conclusion, our present results indicate that 
for patients with HER2+ metastatic breast cancer 
in southern China, OS is related to biologic behav-
iors of breast cancer as well as the type of metas-
tasis and the therapy regimen. In particular, surgi-
cal intervention, endocrine therapy, and anti-HER2 
therapy were favorable independent prognostic 
factors, and ECOG performance status > 1 and 
metastasis to the brain were unfavorable inde-
pendent prognostic factors. HR status was not an 
independent prognostic factor in these patients.
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