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Breast cancer, which occurance rate takes a lead in 
China for a long time, is also one of the most common 
malignancies that threats women health worldwide. The 
expression status of human epidermal growth factor 2 
(Her-2/c-erbB2)plays a vital role in the choices of breast 
cancer therapies [1]. The Her-2 overexpressing breast can-
cer [2], about 17 percent of breast cancer, has the charac-
teristics of high malignant degree, poor prognosis, a larger 
frequency of drug resistant and affecting the disease free 
survival rate notably on account of its unique pathologi-

cal pattern: estrogen receptor (ER) negative, progesterone 
receptor (PR) negative, Her-2 positive. Many evidences 
showed the remarkable curative effect promotion in the 
combination of trastuzumab with chemotherapy apply-
ing as the first line regimen in Her-2 ovexpression meta-
static breast cancer (MBC) patients in recent years, which 
caused a widespread use of trastuzumab [3]. Nevertheless, a 
recent systemic review [4] found out that although trastu-
zumab improved overall survival (OS) and progression-
free survival (PFS) in Her-2 positive women with MBC, 
but it also increased the risk of cardiac toxicities, such as 
congestive heart failure and left ventricular ejection frac-
tion decline, and a long-term increased risk of metastasis 
to the central nervous system also couldn’t be neglected. 
What’s more, in their research,the recruitment in three 
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Abstract  Objective: The aim of this study was to evaluate the safety and efficiency of combination of trastuzumab and che-
motherapy as first line regimen in Her-2 overexpressing metastatic breast cancer (MBC) patients. The primary endpoint was 
overall response rate (ORR) and the second endpoint was clinical benefit rate (CBR) and toxcities. Methods: Estrogen recep-
tor (ER) (–), progesterone receptor (PR) (–), Her-2 (+++) patients were included in the study. 126 eligible patients were divided 
into 2 groups, 51 of them were assigned to the Herceptin group (H group) and 75 of them were assigned to the Control group 
(C group). They were treated by commonly used chemotherapy regimens with or without trastuzumab. Results: Response 
rate (RR) of the H group and the C group were 51.0% and 24.0% separately, and the difference were statistically significant (P 
< 0.05). CBR of the two groups were 76.4% (H group) and 64.0% (C group), had significant difference (P < 0.05). Complete 
response rate (CRR) of the two groups were 21.5% and 6.6%, there were no significant difference between the two groups (P 
= 0.055). Grade 3–4 cardiac toxicity were recorded in 9 patients with trastuzumab plus chemotherapy (17.6%) and 4 patients 
with chemotherapy (5.4%), with no statistical significance (P = 0.054). In the subgroup of antharcycline-containing regimens, 
Grade 1–4 cardiac toxicity occurred in 9 patients in the trasutuzumab combining with antharcycline-containing regimens arm 
[herceptin plus anthracycline contained chemotherapy (H + ACCT arm; 40.9%, 9/22)], and 4 patients in the antharcycline-
containing chemotherapy arm (ACCT arm; 12.5%, 4/32). There was statistical significant difference between the two arms 
(P < 0.05). Grade 3–4 cardiac toxicity, the occurance rates were 18.1% (4/22) in H + ACCT arm and 6.3% (2/32) in ACCT 
arm, and there was no significant statistical difference (P = 0.352). Grade 3–4 granulocytopenia in the H group and C group 
were 27.5% (14/51) and 26.7% (20/75), with no significant difference (P = 0.922). Conclusion: The efficiency of trastuzumab 
combining with chemotherapy using as first line regimen in Her-2 overexpressing MBC patients were exact. However, the 
long-term cardiac toxicity can be hidden troubles of trastuzumab using.
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out of seven studies was stopped early and in three tri-
als more than 50% of patients in the control groups were 
permitted to switch to the trastuzumab arms at progres-
sion, making it more difficult to understand the real net 
benefit of trastuzumab.

We enrolled 126 MBC patients treated in our depart-
ment, aiming to evaluate the efficiency and safety of 
trastuzumab plus first line chemotherapy, compared with 
chemotherapy without targeted therapy in women with 
Her-2 overexpressing MBC patients. 

Materials and methods

Information
General information
We enrolled 126 patients treated in our department 

between January 2006 and March 2014. All of them were 
verified as ER (–), PR (–), Her-2 positive [3 + immuno-
histochemistry, or a positive score by fluorescence in situ 
hybridization (FISH)]. The age of eligible patients varied 
from 37 years old and 65 years old, whose mean age was 
52.42, 70 of them were postmenopausal, 56 of them were 
premenopausal. All of the patients had normal blood rou-
tine and hepatic and renal function, normal electrocardi-
ography, normal cardiac function, ≥ 50% left ventricular 
fraction, and 0–2 points according to Eastern Cooperative 
Oncology Group performance status. They were all Stage 
IV patients according to international unifying new TNM 
classification. Eligible patients were all postoperative af-
ter regular adjuvant chemotherapy and found progression 
afterwards. They all were diagnosed and treated initially 
in our department when found progression. As for the 
metastatic sites, 67 of them had bone metastases, 25 of 
them had lung metastases, 14 of them had liver metas-
tases, 45 of them had local progression such as axillary, 
subclavicular, cervical lymph nodes and chest wall. There 
were 19 of them had double metastatic sites and 3 of them 
had triple ones (Table 1).

Grouping 
The 126 eligible patients were divided into 2 groups, 56 

of them were assigned to the Herceptin group (H group) 
and 70 of them were assigned to the Control group (C 
group). There were no significance in age menopausal 
status and metastatic sites between the two groups, there-
fore, they were comparative.

Standard of efficiency
Tumor response data (RR) were assessed by investi-

gator according to the Response Evaluation Criteria in 
solid tumors 1.1. Complete response (CR): disappear-
ance of all target lesions; partial response (PR): at least 
a 30% decrease in the sum of diameters of target lesions; 
Progressive disease (PD): at least a 20% increase in the 
sum of diameters of target lesions; stable disease(SD): nei-
ther shrinkage to qualify for PR nor sufficient increase 

to qualify for PD. RR = PR rate (PRR) + CR rate (CRR). 
Clinical benefit rate (CBR) = CRR + PRR + SD rate (SDR). 
The toxicity was evaluated according to toxic grading 
standard NCI-CT 3.0.

Therapies
H group
 Docetaxel + xeloda (DE) + H: trastuzumab 8 mg/kg first 

time, 6 mg/kg afterwards VD continuously plus docetaxel 
(Doc) 60–75 mg/m2 d1, epirubcin (EPI) 25–32.5 mg/m2 
d1–2, 21d/cycle. Cytoxan + epirubicin (CE) + H: trastu-
zumab 8 mg/kg first time, 6 mg/kg afterwards VD con-
tinuously plus cyclophosphamide (CTX), 450–600 mg/m2 
VD d1, EPI 25–32.5 mg/m2 d1–2, 21d/cycle. Docetaxel + 
xeloda (DX) + H: trastuzumab 8 mg/kg first time, 6 mg/
kg afterwards VD coutinuously plus Doc 60–75 mg/m2, 
capecitabine (Cap) 950–1250 mg/m2, po bid, d1–14, 21d/
cycle. Gemcitabine + cytoxan (GC) + H: trastuzumab 8 
mg/kg first time, 6 mg/kg afterwards VD continuously 
plus CTX 450–600 mg/m2 VD d1, gemcitabine (GEM) 
900–1250 mg/m2, VD d1, d8, 21d/cycle. Cytoxan+ metho-
trexate + 5-FU (CMF) + H: trastuzumab 8 mg/kg first time, 
6 mg/kg afterwards VD continuously plus CTX 450–600 
mg/m2, VD d1, methotrexate (MTX) VD, d1, d8, 5-FU 
500–600 mg/m2, VD d1, d8, 28d/cycle. X + H: trastuzumab 
8 mg/kg first time, 6 mg/kg afterwards VD continuously 

Table  1  General clinical information and subgroups (n)
Characteristics H group C group Total

Enrolled amounts 51 75 126
Mean age (years) 56.07 50.00 52.42
Menopausal status

Premenopausal 21 35 56
Postmenopausal 33 37 70

Immunohistochemistry results ER (–) PR (–) Her-2 (+++)
TNM stages in all groups
Metastatic sites

Bone 27 40 67
Lung 13 12 25
Liver 6 8 14

Local sites (lymph & chest wall) 18 27 45
Chemotherapy regimens

DX 21 22 43
DE 16 24 40
CE 6 8 14
GC 5 13 18
CMF 2 6 8
Docetaxel 0 2 2
Xeloda 1 0 1

Response
CR 11 5 16
PR 15 13 28
SD 13 30 43
PD 12 27 39
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plus Cap 950–1250 mg/m2, po bid, d1–14, 21d/cycle.
C group
DE: Doc 60–75 mg/m2 d1, EPI 25–32.5 mg/m2 d1–2, 

21d/cycle. CE: CTX, 450–600 mg/m2 VD d1, EPI 25–32.5 
mg/m2 d1–2, 21d/cycle. DX: Doc 60–75 mg/m2, d1, Cap 
950–1250 mg/m2, po bid, d1–14, 21d/cycle. GC: CTX 
450–600 mg/m2 VD d1, GEM 900–1250 mg/m2, VD d1, 
d8, 21d/cycle. CMF: CTX 450–600 mg/m2, VD d1, MTX 
VD, d1, d8, 5-FU 500–600 mg/m2, VD d1, d8, 28d/cycle.
D: Doc 60–75 mg/m2, d1, 21d/cycle.

Statistical analysis
SPSS 21.0 was applied on the data analysis. Pearson’s 

χ² test, continuity correction χ² test were employed on 
analyzing the differences between enumeration data.

Results

Promotion of curative effect in H group
Firstly, the RR of the H group and the C group were 

51.0% and 24.0% separately, and the difference were sta-
tistically significant (P < 0.05).

Secondly, CBR of the two groups were 76.4% (H 
group) and 66.0% (C group), had significant difference (P 
< 0.05).

However, CRR of the two groups were 21.5% and 
6.6%, there were no significant dfference between the 
two groups (P = 0.055; Table 2).

Toxicity and safety
Cardiac toxicity
 Grade 3-4 cardiac toxicity were recorded in 9 patients 

with trastuzumab plus chemotherapy (17.6%) and 4 pa-
tients with chemotherapy (5.3%), with no statistical sig-
nificance (P = 0.054). In the subgroup of antharcycline-
containing regimens, grade 1–4 cardiac toxicity occurred 
in 9 patients in the trastuzumab combining with anthra-
cycline-containing regimens arm (H + ACCT arm; 40.9%, 
9/22), and 4 patients in the antharcycline-containing 
chemotherapy arm (ACCT arm; 12.5%, 4/32). There was 
statistical significant difference between the two arms (P 
< 0.05). However, as for grade 3–4 cardiac toxicity, the 
occurance rates were 18.1% (4/22) in H + ACCT arm and 
6.3% (2/32) in ACCT arm, and there was no significant 
statistical difference (P = 0.352; Table 3).

Other adverse events and toxicities
In our study, there was no treatment-related death in 

all groups. In the H group, fever and chill occurred for us-
ing the trastuzumab for the first time in 6 patients, all of 
them got improvement in symptoms after slowing down 
the dripping speed and symptomatic treatment. Differ-
ent grades of myelosupression emerged in patients in all 
groups. The occurrence rate of 3–4 grade granulocytope-
nia in the H group and C group were 27.5% (14/51) and 

6.3% (2/32), with no significant difference (P = 0.352). 
And all the patients could tolerate with granulocytope-
nia and could get symptom improved after standard re-
combinant human granulocyte colony-stimulating fac-
tor therapies. Other toxicities and adverse events (AEs) 
were different of grades of gastrointestinal reaction, liver 
function damage, dental ulcer, neurotoxicity of periphral 
nerve, etc. They all could be well tolerated and treated by 
therapies such as anti-emesis, fluid infusion, liver protec-
tion and so on.

Discussion

Efficiency of trastuzumab combine  
with chemotherapy 

Trastuzumab (herceptin), which is a humanized 
monoclonal antibody aim at Her-2, can inhibit tumor 
cell growth [5] by inhibiting Her-2 pathway, antibody de-
pendent cell-mediated cytotoxicity and antiangiogenesis 
is one of the most vital targeted drugs for Her-2 overex-
pressing breast cancer patients. It had been reported that 
[6] trastuzumab combined with first line chemotherapy 
could improve the overall response rate (ORR) from 32 to 
50 compared with chemotherapy only regimens. A phase 
II, multicentre clinical trail by Aogi K indicated that [7], the 
CRR of trastuzumab plus chemotherapy as first line could 
reach 19.2%, and the ORR got as high as 67.6%. What’s 
more, there were multiple amounts of studies whose end 
point were OR [8–10] manifested that by combining with 
trastuzumab can benefit the MBC patients treated by first 
line chemotherapy, which were basically consistent with 
the results of our study. Nevertheless, our study didn’t 
support the point of view that trastuzumab can improve 
the CRR in Her-2 overexpressing MBC patients. 

Does the chemotheray regimens combined 
with trastuzumab matters?

A phase III clinical trial [11] declared that the efficiency 

Table  2  Comparison of clinical response
Efficiency H group (%) C group (%) χ² P
CRR 21.5 6.6 3.690 0.055
ORR 51.0 24.0 9.724 0.002
CBR 76.4 64.0 4.892 0.027

Table  3  Main Adverse effects
Adverse effects H group (%) C group (%) χ² P
Cardiac toxicity
  Grade III–IV 17.6 5.4 3.706 0.054
  In ACCT subgroup
  Grade III–IV 18.1 6.3 0.865 0.352
  Grade I–II 40.9 12.5 4.307 0.038
Granulopenia grade III–IV 27.5 26.7 0.009 0.922
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of trastuzumab plus chemotherapy (doxorubicin, CTX, 
taxanes) showed better than chemotherapy only, the 
ORR was 15–26%. Trastuzumab combined with other 
chemotherapeutics (GEM, vinorelbine) can also showed 
a ideal efficiency, whose ORR could reach 40%–60% 
[12–14]. The chemotherapy regimens that were enrolled in 
our study were all the most commonly used regimens as 
first line chemotherapy in MBC patients, a great major-
ity of regimens contained taxanes or antharcyclines. The 
most involved regimens in our research were DX and DE, 
we compared these two regimens and found that there 
were no statistical significance between this two arms (P 
= 0.521). Additionally, there was also no significance be-
tween the two regimen in the subgroup of C group (P = 
0.334; Table 4).

Trastuzumab-related AEs
A research result showed that the occurrence rate 

of chronic heart failue using single agent trastuzumab 
was about 4%–6% [15]. But it comes to 27% high when 
combining with antharcycline agents. In our study, the 
occurrence rate of grade 3–4 cardiac toxicity by using 
trastuzumab plus antharcycline agents reached 19.2%. 2 
patients were recorded occurring the symptoms of chest 
pain and distress, increase of brain natriuretic peptide and 
was forced withdrawling trastuzumab. In the subgroup of 
using antharcyclines, grade 1–4 cardiac toxicity occurred 
in 9 patients in H + ACCT arm (40.9%, 9/22), and 4 pa-
tients in the ACCT arm (12.5%, 2/32). There is statistical 
significant difference between the two arms. However, as 
for grade 3–4 cardiac toxicity, the occurrence rates were 
18.1% (4/22) in H + ACCT arm and 6.3% (2/32) in ACCT 
arm, and there was no significant statistical difference (P 
= 0.352). Although grade 1–2 cardiac toxicity didn’t af-
fect quality of life and current treatment, it brought some 
hidden troubles for future maintenance therapies. It was 
reported that using trastuzumab as maintenance therapy 
can benefit the patients on condition that first line che-
motherapy getting an ideal effect [16]. But if trastuzumab 
plus antharcyclines were applied as first line therapy, 
which increases the risks of cardiac toxicity, it means 
that the risks of unable to tolerate the toxcities during 
the maintenance therapy will be much higher. What’s 
more, a long-term increased risk of metastasis to the cen-
tral nervous system is also a hidden trouble for long-term 
use trastuzumab regimens. These all cast long term using 
trastuzumab to a further doubt.

In conclusion, the efficiency of trastuzumab combin-

ing with chemotherapy using as first line regimen in Her-
2 overexpressing MBC patients were exact. However, 
the long-term cardiac toxicity can be hidden troubles of 
trastuzumab using, and attention should be paid by clini-
cians.
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