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Abstract

Objective: To observe the effi cacy and safety of trastuzumab combined with chemotherapy in patients with 

human epidermal growth factor receptor 2 (HER2)-overexpressing advanced breast cancer.

Methods: A total of 90 patients with HER2-overexpressing advanced breast cancer were enrolled in 

this study. All patients were diagnosed with ductal invasive breast cancer by pathological analysis, and 

were aged between 31–73 years with a median of 51 years. HER2-positivity was defi ned as 3(+) staining in 

immunochemistry or amplifi cation of fl uorescence in situ hybridization (FISH, ratio ≥2.0). Trastuzumab was 
administered in combination with chemotherapy as fi rst-line treatment and beyond progression as a second-

line, third-line, and above treatment in 90, 34, 14, and 6 patients, respectively. The chemotherapy regimen was 

given according to normal clinical practice. The response rate was evaluated every two cycles, and the primary 

endpoints were progression-free survival (PFS) and overall survival (OS). Survival curves were estimated by 

using Kaplan-Meier graphs and were compared by using log-rank test statistics. Multivariate analysis was done 

using Cox’s proportional hazards regression model, and the level of signifi cance was P<0.05.

Results: All 90 patients received at least one dose of trastuzumab, and efficacy could be evaluated in 85 

patients. The median follow-up was 50 months. In total, 72 (80.00%) patients had visceral metastasis, and 43 

(47.78%) patients had progressed after one or more extensive chemotherapy regimens for metastatic diseases. 

The median PFS for fi rst-line trastuzumab was 10 months (range, 2–59 months), and the median OS after 

metastasis or initially local advanced disease was 22 months (range, 2–116 months).

Conclusions: Trastuzumab combined with chemotherapy was active and well-tolerated as a first-line 

treatment and even beyond progression in HER2-overexpressing advanced breast cancer as a second-line or 

third-line treatment. However, its effi cacy is certainly less beyond this point.
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Introduction

The human epidermal growth factor receptor 2 gene (HER2) 
encodes a 185-kD transmembrane glycoprotein receptor 
(p185HER2) and is amplified in 25%–30% of human breast 
(1). Patients with HER2 overexpression exhibit shorter 

disease-free survival (DFS) and overall survival (OS) (2). 
Trastuzumab (Herceptin; F. Hoffmann-La Roche Ltd, Basel, 
Switzerland) is a humanized murine monoclonal antibody that 
binds specifically to the extracellular domain of the HER2 
protein. The survival benefit from trastuzumab has been 

© Chinese Journal of Cancer Research. All rights reserved. Chin J Cancer Res 2016;28(3):330-338www.cjcrcn.org



331Chinese Journal of Cancer Research, Vol 28, No 3 June 2016

© Chinese Journal of Cancer Research. All rights reserved. Chin J Cancer Res 2016;28(3):330-338www.cjcrcn.org

well established in numerous clinical trials of patients with 
early and metastatic breast cancer who had overexpression 
of HER2. The use of trastuzumab either in monotherapy or 
combination with chemotherapy (3-6) and endocrine therapy 
all resulted in survival benefit (7). Trastuzumab is most 
frequently combined with chemotherapy agents including 
paclitaxel, docetaxel, vinorelbine, gemcitabine and carboplatin 
(4-6,8), and also provides a survival advantage to women who 
have been previously treated with chemotherapy for metastatic 
disease (9). Furthermore, effi cacy has been observed following 
continuation of trastuzumab after trastuzumab progression 
according to data from a phase III randomized study [German 
Breast Group (GBG)-26] (9). In China, the first clinical trial 
using trastuzumab in metastatic breast cancer was a phase II 
trial published in 2003 (10). However, while the trastuzumab in 
combination with chemotherapy has been a standard regimen 
for over ten years, and its usage was limited by its high cost. 
However, more widespread use resulted from a public welfare 
project for trastuzumab was managed by the China Cancer 
Foundation in August 2011. Thus, in the past 2 or 3 years there 
has been no large-scale study of trastuzumab in advanced breast 
cancer in China. In this observational study, the majority of data 
were collected over the past two years (72/90 patients; 80.0%). 
Since pertuzumab and T-DM1 have not been approved in 
China, trastuzumab and lapatinib remain the only available 
anti-HER2 targeted therapies for Chinese patients.

In this article, we evaluated the outcome of patients with 
advanced breast cancer who received trastuzumab treatment 
in routine clinical practice. This observational study focused 
on the efficacy and safety of trastuzumab combined with 
chemotherapy for fi rst-line treatment and beyond progression 
upon trastuzumab treatment of HER2-overexpressing advanced 
breast cancer.

Patients and methods

Patient selection

Women with advanced (either metastatic or locally advanced) 
measurable disease and HER2-overexpressing breast cancer 
who had at least one dose of trastuzumab were eligible for this 
study. All patients were confi rmed with ductal invasive breast 
cancer by pathology upon initial diagnosis. HER2-positivity 
was defi ned as 3(+) staining in immunohistochemistry (IHC) or 
amplifi cation of fl uorescence in situ hybridization (FISH, ratio 
≥2.0) if the IHC staining score was 2(+), a life expectancy ≥3 
months and performance status [on the Eastern Cooperative 
Oncology Group (ECOG) scale] ≤2. In addition, a cardiac 
evaluation with echocardiography had to show an ejection 

fraction value ≥50% at baseline. Patients were excluded if they 
had clinically significant cardiac disease, infection, bleeding 
disorder, abnormal pulmonary function, or other significant 
medical conditions. The study was approved by the Ethics 
Committee of Beijing Cancer Hospital (Beijing, China) and 
informed consent was obtained from all patients before starting 
treatment.

The study observed 90 patients with HER2-overexpressing 
advanced breast cancer from January 2006 to September 2014, 
and there were 72/90 (80.0%) cases from September 2012 to 
September 2014. Nine of 90 (10.0%) patients were initially 
diagnosed with advanced breast cancer, and the rest 81 (90.0%) 
experienced metastatic diseases after breast cancer surgery, 
wherein 23/81 (28.4%) patients underwent re-biopsy at a 
metastatic tumor site. Patients were aged between 31–73 years 
(median, 51 years) at diagnosis.

Treatment regimen

Patients who had received either first-line trastuzumab 
combined with chemotherapy or trastuzumab treatment 
beyond progression were enrolled. Trastuzumab was given 
4 mg/kg (in 82 patients) or 8 mg/kg (in 8 patients) loading 
dose, followed by 2 mg/kg weekly or by 6 mg/kg per 3 weeks 
respectively. One cycle was defi ned as 21 days.

The chemotherapy regimen was administered according to 
normal clinical practice and advanced breast cancer guidelines 
(11,12), and trastuzumab was continued after first-line 
trastuzumab progression unless the patients refuse treatment for 
cost, side effects or other factors, in which case chemotherapy 
agents were changed from fi rst-line chemotherapy agents.

Patient evaluation

History, physical examination, ECOG status, blood cell count and 
serum chemistry were assessed at baseline and repeated before each 
cycle. A left ventricular ejection fraction (LVEF) measurement was 
performed at baseline by echocardiography and reassessed every 
three months. Tumor measurement was performed by computed 
tomography (CT) scan or magnetic resonance imaging (MRI), and 
was repeated every two cycles of treatment (by 2 months), upon 
which pathology was reviewed, especially for patients who were 
not initially treated in the Department of Breast Oncology, Peking 
University Cancer Hospital. 

The primary end point was progression-free survival (PFS). 
The secondary end points included OS, objective response rate 
(ORR), and adverse events (AEs). The tumor response rate 
was evaluated using the Response Evaluation Criteria in Solid 
Tumors criteria version 1.1 (13). The best response across the 



Li et al. Effi cacy of trastuzumab in fi rst line and beyond332

© Chinese Journal of Cancer Research. All rights reserved. Chin J Cancer Res 2016;28(3):330-338www.cjcrcn.org

observation was recorded. PFS and OS were calculated as the 
time from the fi rst trastuzumab administration to progression 
and death at the last valid observation point. 

AEs were graded according to the National Cancer Institute 
Common Terminology Criteria for Adverse Events Version 3.0 
(CTCAE 3.0) (14). 

Statistical analysis

The PFS and OS at specifi c time points were estimated using 
SPSS software (version 19.1; SPSS Inc., Chicago, IL, USA). 
The PFS was calculated as time from the date of treatment to 
the fi rst recurrence of disease at local, regional, or distant site or 
death. The OS ended with the date of tumor-associated death. 
The Kaplan–Meier method and the log-rank test were used 
to analyze potential prognostic factors. P<0.05 was considered 
statistically significant. The Cox proportional hazards 
regression model was used for the analyses taking into account 
all variables simultaneously.

Results

Patient characteristics

All 90 patients received at least one dose of trastuzumab, but 5 
patients only received one dose of trastuzumab for observing 
safety profile only. The remaining 85 patients could be 
evaluated for effi cacy and safety. The duration of follow-up was 
from January 2006 to September 2014, and the median follow-
up duration was 50 months (range, 8–352 months).

This cohort had more aggressive disease and only 9 patients 
received trastuzumab in an adjuvant setting. In total, 37.78% 
of cases were hormone receptor negative, 59.26% had lymph 
node metastasis at initial diagnosis after surgery, and 9 patients 
had initial advanced disease with multiple site metastasis. 
Twenty-nine (32.22%) patients were diagnosed with lung 
metastasis and 56 (62.22%) with liver metastasis, while 80.00% 
had invasive metastasis (both lung and liver involvement), and 
3 or more metastatic sites were evident in 35.56% of patients. 
Furthermore, 65.43% (53/81) of patients experienced a relapse 
within 3 years, and 77 (85.56%) patients had already undergone 
adjuvant chemotherapy with anthracycline and/or taxane. 
At the time of trastuzumab treatment, 43 (47.78%) patients 
had progressed after one or more extensive prior palliative 
chemotherapy regimens for a metastatic setting, 4 had initial 
advanced disease; 20 as second-line, 15 as third-line, and 8 for 
beyond third-line treatment. The basic patient characteristics 
are shown in Table 1.

Table 1 Baseline patient clinical characteristics

Characteristics n (%)

Age [median, (range)] (year, N=90) 51 (31−73)

≥median 47 (55.22)

<median 43 (47.78)

Hormone-receptor status (N=90)

ER+ and/or PgR+ 54 (60.00)

ER−/PgR− 34 (37.78)

Unknown 2 (2.22)

HER-2 receptor status (N=90, primary or 

metastasis site)

HER-2+ (by IHC or FISH) 85 (94.44)

Unknown 5 (5.56)

Number of lymph node metastasis after surgery 

(N=81)

0 30 (37.04)

1−3 19 (23.46)

4−9 17 (20.99)

≥10 12 (14.81)

Unknown 3 (3.70)

Histological grade: Scarff-Bloom-Richardson 

(N=90)

1 6 (6.67)

2 50 (55.56)

3 21 (23.33)

Unknown 13 (14.44)

Metastatic sites before trastuzumab initiation 

(N=90)

Bone and soft tissue 83 (92.22)

Thoracic and abdominal cavity 13 (14.44)

Lung 29 (32.22)

Brain 6 (6.67)

Liver 56 (62.22)

Neoadjuvant or adjuvant chemotherapy regimen 

(N=90)

Anthracyclines±paclitaxels 65 (72.22)

Anthracyclines±paclitaxels+trastuzumab 9 (10.00)

Others 3 (3.33)

None 13 (14.44)

Numbers of metastatic site before trastuzumab 

(N=90)

1 32 (35.56)

2 26 (28.89)

≥3 32 (35.56)

ER, estrogen receptor; PgR, progesterone receptor; IHC, immuno-
histochemistry; FISH, fl uorescence in situ hybridization.
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Treatment

All 90 patients were treated with trastuzumab combined 
with chemotherapy. The first-line or subsequent lines of 
trastuzumab was used as the initial anti-HER2 therapeutic 
agent in different patient settings. There were 47 patients 
received trastuzumab as first-line therapy, after progression 
from fi rst-line trastuzumab treatment, the number of patients 
who continued trastuzumab treatment as second-line, third-
line and beyond therapy were 34, 14, and 6, respectively. In 
total, there were 920 treatment cycles in this group of patients, 
the median number was 8 cycles (range, 2–70 cycles), and 49 
(54.4%) patients received trastuzumab for more than 8 cycles. 
For second-line treatment, only 3 patients were treated longer 
for more than 1 year, with 15, 18, and 18 cycles, respectively. 
For third-line treatment, only 3 of 14 patients were treated 
with more than 5 cycles (2 patients underwent 5 cycles and 1 
patient underwent 8 cycles), while for fourth-line treatment and 
beyond the median number of cycles, it was very low at 3 cycles 
(range, 2–5 cycles).

For chemotherapy agents, at fi rst-line treatment, 56 patients 
received paclitaxel/docetaxel, paclitaxel was given 175 mg/m2 in 
the fi rst day (d 1), or 175 mg/m2 divided in d 1 and the eighth 
day (d 8), every 3 weeks (q3w), and docetaxel was given 75 mg/
m2, d 1, q3w; 19 patients received vinorelbine (30 mg/m2, d 1 

and d 8, q3w); 11 received gemcitabine (1,000 mg/m2, d 1 and 
d 8, q3w); and 27 patients received capecitabine [1,000 mg/
m2, d 1–d 14, twice per day (bid)]. The most frequently used 
combination regimens were taxane plus platinum in 12 patients, 
paclitaxel/docetaxel plus capecitabine (TX) in 9 patients, 
paclitaxel/docetaxel plus gemcitabine (TG) in 5 patients, and 
vinorelbine plus capecitabine (NX) in 7 patients. In the second-
line and third-line setting, chemotherapy agents were different 
from first-line agents. We also analyzed 44 patients treated 
with single agent chemotherapy and compared with 41 patients 
treated with combination chemotherapy.

Treatment effi cacy

A total of 85 patients could be evaluated for effi cacy of fi rst-line 
trastuzumab in advanced disease, resulting in a median PFS of 
10 months (range, 2–59 months), a median OS from the date 
of trastuzumab treatment to the date of death from any cause 
of 16 months (range, 2–70 months), and a median OS after 
metastasis or initially local advanced disease of 22 months (range, 
2–116 months). The median OS from initially diagnoses was 50 
months (range, 8–352 months) (Table 2). 

Complete response (CR) in fi rst-line trastuzumab treatment 
was achieved in 5/85 (5.9%) patients, and partial response (PR) 
in 37/85 (43.5%), while 28/85 (32.9%) experienced stable 
disease (SD). This resulted in an ORR of 49.4% (Table 3).

Table 2 PFS and OS of fi rst-line trastuzumab treatment (N=85)

Survival Treatment effi cacy
PFS of fi rst-line trastuzumab treatment in ABC

Median (range), month 10 (2−59)
n (%)

≥median 41 (48.24)
<median 44 (51.76)

OS (time from fi rst-line trastuzumab treatment in ABC)
Median (range), month 16 (2−70)
n (%)

≥median 35 (41.18)
<median 50 (58.82)

OS (time from the date of advanced disease)
Median (range), month 22 (2−116)
n (%)

≥median 43 (50.59)
<median 42 (49.41)

OS (time from diagnosed breast cancer initially)
Median (range), month 50 (8−352)
n (%)

≥median 43 (50.59)
<median 42 (49.41)

PFS, progression-free survival; OS, overall survival; ABC, advanced breast cancer.
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Prognostic factors for activity of trastuzumab

The impact of several prognostic characteristics on ORR 
and PFS was analyzed, focusing on the subgroups of patients 
continuing trastuzumab treatment after fi rst-line trastuzumab 
therapy, or those who received trastuzumab in different disease 
conditions, and/or those who were administered trastuzumab 
in parallel with a single or combination chemotherapy agent.

The efficacy for continuing trastuzumab treatment after 
disease progression and trastuzumab in different disease statuses 
really influenced the results. Patients who progressed after their 
initial trastuzumab treatment continued to receive trastuzumab, 
and their response rates are shown in Table 3. Among 34, 14 and 
6 patients who continued using trastuzumab in the second-line, 
third-line and beyond fourth-line settings, respectively, 1 achieved 
CR, 10 achieved PR in the second-line, and 2 achieved PR in the 
third-line. While no ORR was obtained after this point, longer 
therapeutic cycles were employed in the early lines of trastuzumab 
treatment (Table 3), with concomitant longer PFS. Patients 
with different therapeutic cycles (>6 cycles vs. 6 cycles) showed 
statistically different PFS (P=0.007; Figure 1).

Trastuzumab was used as the initial anti-HER2 therapeutic 
agent in different patients. There were 47/85 (55.3%) patients 
treated with trastuzumab in the fi rst relapse disease. The ORR 
(CR+PR) for disease was 57.4%, with a CR of 10.6% (5/47) 
and a PR of 46.8% (22/47). After that, the ORR was lower. 
The trastuzumab treatment achieved high responses in patients 
without previous chemotherapy for advanced disease, and 
better PFS was obtained compared with later disease treatment 
(P=0.004; Figure 2).

No major prognostic impact was detected for hormone 
receptor status or age, or for other factors that may infl uence 
efficacy such as the site of metastasis or the number of 
metastatic sites. Because in this cohort, 80.00% of patients had 
liver and lung metastasis, and 64.44% had more than two sites 

Table 3 Response of trastuzumab in different lines (N=85)

Response
Line of trastuzumab

First Second Third ≥Fourth

CR, n (%) 5 (5.9) 1 (1.2) 0 0

PR, n (%) 37 (43.5) 10 (11.8) 2 (2.4) 0

SD, n (%) 28 (32.9) 7 (8.2) 4 (4.7) 3 (3.5)

PD, n (%) 15 (17.6) 16 (18.8) 8 (9.4) 3 (3.5)

ORR, % 49.4 32.3 14.3 0

Treatment cycle, median (range) 6 (2−35) 4 (1−18) 3 (2−8) 3 (2−5)

CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; ORR, overall response rate.

Figure 1 Progression-free survival (PFS) of different cycles of 
fi rst-line trastuzumab treatment (P=0.007).

Figure 2 Progression-free survival (PFS) of fi rst-line trastuzumab 
treatment initiated at different disease lines (P=0.004).
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of metastasis. Different chemotherapy agents were not analyzed 
in this study, because 62.22% of patients underwent taxane-
based chemotherapy, and thus, this population subgroup was 
imbalanced.

Regarding the chemotherapy regimen, the PFS of patients 
undergoing single agent chemotherapy was not statistically 
different compared with those receiving combination 
chemotherapy treatment (P=0.305; Figure 3).

Discussion

Trastuzumab in combination with chemotherapy is the 
standard of care for HER2-positive breast cancer. However, 
the most widely-used treatment for advanced breast cancer in 
China is trastuzumab as a result of a public welfare project in 
2011. Thus, there remains the need to fi nd new combinations 
or new schedules to prolong clinical benefi t and survival of this 
subset of patients. In this observational study, the majority of 
the cohort of patients was enrolled over the past 2 years. We 
evaluated the use of trastuzumab in advanced HER2-positive 
breast cancer, and our data represent important information on 
the application, efficacy, and safety of trastuzumab in clinical 
practice.

Our study found that high response rate was more 
frequently attained in earlier therapy, like disease in the fi rst-
line CR achieved in 5/85 (5.8%) patients, but only one CR in 
the second-line setting. That means we should consider treating 
patients by trastuzumab as early as possible. And besides, in this 
cohort, there was a high proportion of patients with aggressive 
diseases coupled with liver and lung metastasis, more multiple 
sites of metastasis and more previous rounds of chemotherapy 
for advanced disease, but we still can see the response and 
prolonged patients survival. Therefore, patients can be treated 
in some aggressive situations.

In a report from France, of 1,234 patients with metastatic 
breast cancer treated with chemotherapy between 2001 and 
2010, 217 patients received trastuzumab. In this subset, 38% 
had liver metastases at first occurrence of advanced breast 
cancer, and the median OS was 45.2 months (15). Another 
phase II Trial (M77001) (16) of first-line trastuzumab with 
docetaxel demonstrated an ORR of 61% [95% confidence 
interval (95% CI), 50%−71%], 6 CRs (7%) and 50 PRs (54%), 
with stable disease observed in 27%. This result also indicated 
that trastuzumab had a high response as a fi rst-line treatment 
(17). The patients who continued trastuzumab beyond disease 
progression achieved modest responses (18), as observed in 
an original pivotal trial (also an extension study), in which 247 
patients were enrolled and the ORR was 11% (19). 

Additionally, our data also showed that patients receiving 
two or more trastuzumab-containing regimens survived 
signifi cantly longer than those who discontinued trastuzumab 
in disease progression. Here we presented a PFS that 
was significantly longer following more than six cycles of 
trastuzumab treatment (9 months vs. 16 months; P=0.007). 

This is especially inspiring under the current circumstances 
since pertuzumab and T-DM1 are not available in China for 
metastatic breast cancer patients as alternative options for 

Figure 3 Progression-free survival (PFS) of first-line trastuzu-
mab treatment, single/sequential single agent vs. multiple agents 
(P=0.305).

Safety profi le

A safety analysis was performed in all 90 patients who received 
at least one dose of trastuzumab, however, most patients were 
treated with chemotherapy simultaneously so chemotherapy-
related side effects such as hemotological effects are not 
presented here. Nine patients ceased treatment because of the 
following side effects: angina pectoris in 3 patients (1 of whom 
stopped treatment immediately), liver failure (multiple liver 
metastasis) in 1, lung injury in 2, serum creatinine increase in 1, 
thrombus in 1, and fi nger necrosis in 1. Furthermore, 8 patients 
refused further treatment because of high costs, and 15 were 
diagnosed with brain metastases during the treatment period. 
The other most common treatment-related adverse events 
were chill in 11 (12.2%) patients, and fever in 15 (16.6%). Most 
treatment-related adverse events were mild to moderate, except 
in 5 patients who stopped treatment immediately, and most 
occurred during the fi rst drug infusion.
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anti-HER2 treatment. Therefore, trastuzumab could be a 
maintenance therapy for these patients, especially in first to 
third lines.

An Italian retrospective analysis identifi ed a trend for better 
survival from the start of trastuzumab treatment in patients 
continuing beyond disease progression compared with those 
who halted the drug [hazard ratio (HR)=0.78; 95% CI: 0.58–
1.32] (20), although the response rate tended to be lower with 
each subsequent line. In this trial, ORR in the fi rst-line, second-
line, third-line and fourth-line setting was 35%, 16%, 15%, 
and 0%, respectively, which is similar to our data. 

However, in the GBG 26/BIG 3-05 phase III study (21), a 
significant survival benefit for treatment beyond progression 
with trastuzumab was not demonstrated. Nevertheless, another 
retrospective study reported no clinical benefi t from continuing 
trastuzumab beyond progression in metastatic breast cancer 
(22). In this study, vinorelbine-based salvage therapies were 
retrospectively investigated in 60 patients progressing during 
initial treatment with a trastuzumab-based regimen. Twenty-
nine patients receiving vinorelbine-based salvage treatment and 
continuing trastuzumab had an ORR of 21%. In the 31 patients 
who stopped trastuzumab, the ORR was 36%. These data 
imply that the efficacy of trastuzumab would continue across 
multiple lines of therapy, and it also had limitations. However, 
our results also showed that there is a difference between early 
trastuzumab treatments compared with later usage. These 
findings revealed that the ORR became sequentially worse 
though disease progression from the first-, second-, third-
line setting and beyond at 31.8%, 10.6%, 7.1%, and 0%, 
respectively. A similar study reported that women with HER2-
overexpressing metastatic breast cancer had progressed after 
one or two chemotherapy regimens, 8 achieved CR and 26 
achieved PR, with an ORR of 15% in the intent-to-treat 
population. The median duration of response was 9.1 months, 
and the median duration of survival was 13 months (23). This 
also suggested that anti-HER2 therapy should be used as early 
as possible.

The most frequently used chemotherapy agents were 
paclitaxel, docetaxel or vinorelbine, gemcitabine and even 
carboplatin (3,24). There is no evidence to indicate a preferred 
chemotherapy regimen in the first-line setting for advanced 
breast cancer treatment (24). In the above mentioned German 
study (3), the ORR was the highest in the subgroup receiving 
trastuzumab together with chemotherapy (60%). Our study 
found that in HER2-positive patients, a taxane-based regimen 
presented a better PFS but not OS benefi t compared with non-
taxane-based regimens when combined with trastuzumab. 
We also found vinorelbine or gemcitabine obtained activity 

with trastuzumab in our study. However, a relatively high 
proportion of patients who received taxane were included in 
our study, which could bias the results. This implies that all of 
the described drugs should be considered as alternative first-
line options.

Another interesting result found in our study was that 
there was no difference in PFS between patients treated with 
either single/sequential-single chemotherapy or combined 
chemotherapy. This observation was also showed in the 
BCIRG 007 Study (25), which presented a response rate 
of 72% for both docetaxel plus trastuzumab (TH) and 
docetaxel plus carboplatin and trastuzumab (TCH) groups’ 
treatment regimens, and median OS of 37.1 and 37.4 months, 
respectively. This differed from another study, which showed 
that docetaxel plus capecitabine and trastuzumab (TXH) 
treatment demonstrated significantly longer PFS, with a 
median of 17.9 months compared with 12.8 months with 
TH (26), which translates to a gain of around 5 months. 
These findings suggested that for metastatic breast cancer, 
single/sequential-single chemotherapy rather than combined 
chemotherapy should be considered to attain survival benefit 
and a better quality of life for patients.

No additional adverse events were observed in our study 
compared with previous results, for example, cardiotoxicity was 
evident in 3/90 (3%) patients in our study, which was similar 
to a report of single agent use of trastuzumab in which 2% 
of patients exhibited cardiotoxicity (27). The most common 
treatment-related adverse events were chill and fever, which 
were similar to another published result (28).

Conclusions

In conclusion, trastuzumab combined with chemotherapy was 
active and well tolerated as a first-line treatment for patients 
with HER2-overexpressing advanced breast cancer. Even for 
patients who progressed upon trastuzumab treatment, continued 
trastuzumab treatment still showed efficacy but not as good as 
that observed for first-line therapy. Earlier administration and 
longer duration of trastuzumab treatment tended to have more 
clinical benefi ts for advanced breast cancer patients. Furthermore, 
trastuzumab combined with a single chemotherapy agent delivered 
similar efficacy compared with combined chemotherapy, and 
should be considered as an option to achieve survival benefi t and a 
better quality of life for patients.
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