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Introduction
Approximately 20% of breast cancer tumours show overexpression 

of human epidermal growth factor receptor 2 (HER2) protein, and 
HER2 overexpression has been frequently identified as a factor 
indicating poor prognosis [1,2]. Trastuzumab is a humanized 
monoclonal antibody that targets the extracellular domain of the HER2 
protein. The antitumor functions of trastuzumab are associated with its 
ability to modulate signalling through the HER-2/neu receptor as well as 
initiate antibody-dependent cell-mediated cytotoxicity. Recent studies 
suggest that trastuzumab disrupts HER2/HER3 interactions, leading 
to down regulation of AKT signalling, which results in decreased cell 
proliferation [3]. Clinical studies have intensively investigated the 
potential therapeutic roles of this compound since the late 1990s. In 
particular, studies have shown that a combination of trastuzumab and 
conventional chemotherapy is significantly more effective at treating 
HER2-overexpressing metastatic breast cancers than chemotherapy 
alone [4]. In light of this finding, trastuzumab has come to be used in 
adjuvant or neo-adjuvant settings for operable HER2-overexpressing 
breast cancers [5-7]. 

Now, trastuzumab is an integral part of the therapy of HER2/
neu-positive breast cancer from early stage tumors to advanced stage 

disease. In the adjuvant setting, at any stage, the use of trastuzumab 
reduces recurrence by about 50% and increases overall survival by 
about 30% [8]. In women with metastatic HER2/neu-positive breast 
cancer, the use of trastuzumab may result in an improved prognosis 
compared with women with metastatic HER2/neu-negative breast 
cancer. A single institution study evaluating more than 2000 women 
with metastatic breast cancer demonstrated a 44% reduction in the risk 
for death among women with HER2/neu-positive disease who received 
trastuzumab compared with women with HER2/neu-negative breast 
cancer (P < 0.0001, hazard ratio [HR] = 0.56) [9].

The major toxicity associated with trastuzumab therapy is cardiac 
dysfunction. Most of the cardiac toxicity seen with treatment is 
limited to asymptomatic decreases in the left ventricular ejection 
fraction (LVEF); however, severe congestive heart failure will occur 
in approximately 4% of patients [10]. In cases where left ventricular 
dysfunction is asymptomatic, most studies have withheld treatment if 
the LVEF decreased by more than 15% of baseline or fell below 40%-
45% [11]. It should be noted that observed cardiac toxicity is almost 
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or node-negative, HER2 overexpressing histological confirmed breast 
adenocarcinoma. Patients had initial curative surgery (mastectomy 
or quadrantectomy including an axillary node dissection). Patients 
were staged according to the 2002 classification of the American Joint 
Committee on Cancer Staging (AJCC) [15].

Initial Stage I disease was recorded in 3 (27%), Stage II in 5 (45%), 
and Stage III in 3 (27%) patients, respectively. Different tumour grades 
were classified and recorded according to the 2002 classification of the 
AJCC [15]. Tumour Grade 2 (G2) was recorded in 6 patients (54%) and 
Grade 3 (G3) in 5 patients (46%). Hormonal receptor (HR) status with 
cut-of ≥ 10% was positive in 5 patients (45%). HER2 overexpression 
was locally determined by CISH or immunohistochemistry (3+). 
Baseline LVEF was ≥ 55% using echocardiogram (ECHO) for all 
included patients. LVEF was measured in 3 monthly intervals during 
adjuvant chemotherapy.  LVEF was also measured in 3 monthly 
intervals after rechallenge of trastuzumab because of the metastatic 
disease and the results were presented in 3 cut-off points (initial, at 
the time of rechallenge of trastuzumab, median, in the middle of the 
treatment period of each individual patient, and final, that was last 
measurement for each individual patient).

Previous adjuvant therapy is summarized in Table 2. Forty 
five percent of patients were pretreated with trastuzumab-based 
therapy in adjuvant setting. Adjuvant chemotherapy was applied 
in 10 patients followed by adjuvant hormonal therapy if hormonal 
receptors were positive (4 patients). One patient had received only 
adjuvant hormonotherapy.  For most of the patients initial adjuvant 
chemotherapy consisted of antracyclin/taxane combination and 
if trastuzumab was a part of adjuvant treatment it was included in 
concurrent setting with taxane therapy. Initially, visceral metastases 
were identified in 7 patients (64%). Later on during the course of the 
disease, visceral metastases were identified in all 11 patients. 

always reversible with discontinuation of the drug, and the drug can 
often be restarted once left ventricular function has been restored.

However, despite trastuzumab’s promising usefulness in clinical 
settings, only a relatively small percentage of patients are reported 
to benefit from trastuzumab therapy alone, with response rates to 
trastuzumab as a single agent of approximately 20% [12]. In addition, 
even when trastuzumab therapy leads to temporary tumour shrinkage, 
clinical relapse is observed in virtually all metastatic patients. More 
effective treatment of HER2-overexpressing breast cancer requires a 
deeper understanding of the mechanisms of resistance to trastuzumab. 
The majority of trastuzumab-treated patients exhibit either de novo 
or acquired resistance to treatment or have early relapse [13]. In 
these patients, conventional chemotherapy, usually taxane based, is 
stopped and the patient is switched to a second-line treatment. The 
combination of lapatinib and capecitabine has been established as an 
additional HER2-directed treatment option for this group of patients. 
A significant prolongation of median time to disease progression (8.4 
versus 4.4 months for capecitabine alone) could be achieved with this 
novel dual tyrosine kinase inhibitor of HER1 and HER2 [14]. 

In this article we present the results of treatment in patients with 
HER2 positive metastatic breast cancer (MBC) exposing to long term 
trastuzumab therapy (more than 2 years) using multiple lines of therapy 
concurrently with trastuzumab, balancing between aggressive systemic 
therapy and the quality of life and trying to identify factors that should 
be considered when selecting therapy for a patient with HER2 positive 
MBC that has progressed after first-line anti HER2 treatment.

Methods
We retrospectively analyzed records of 11 patients with relapsing 

HER2 overexpressed breast cancer exposed to long term trastuzumab 
therapy concurrently with multiple lines of chemotherapy or 
hormonotherapy according to the subsequent relapse of the disease 
in the period from July 2004 to January 2010. July 2004 was starting 
point because since then trastuzumab was available for the treatment 
of metastatic HER2 overexpressed breast cancer.  At a cut-off point 
(June 2012), 10 patients were still alive. This analysis represents a 
retrospective audit of the standard treatment practice in our institution 
and was approved by The University Clinic of Radiotherapy and 
Oncology audit and Clinical Research Committee. All patients in 
this study have signed standard consent form, approved by Ministry 
of Health, for acceptance of treatment required and for use of their 
clinical data for educational and scientific purposes.  

We evaluated the initial stage of the disease, site of relapse, median 
time to progression (TTP), median time to second progression since 
the initial diagnosis (TTSP), median duration of response to first line 
therapy for metastatic disease, overall survival (OS) and duration and 
toxicity of long term trastuzumab.

The starting points were the date of initial diagnosis of breast 
cancer and the date in which trastuzumab-based therapy started as a 
result of relapse of the disease. The dates of tumour relapse and tumour 
progression were used to calculate median TTP and median TTSP, 
whereas the date of death from any cause was used to calculate OS. 
Surviving patients were censored at the date of the cut-off point (June 
2012).

Baseline characteristics of the patients at the time of initial treatment 
and at the time of rechallenge with trastuzumab because of metastatic 
disease are summarized in Table 1. All patients were women ≥ 18 years 
of age (median 44.0 years, range 38-57) with operable node-positive 

Characteristics Number of patients (%)
Median age, years (range) 44 (38–57)
HR* status (cut-off ≥10%)
    ER and or PgR positive 4 (36)
    ER and PgR negative 7 (64)
Grading
    G2 6 (54)
    G3 5 (46)
Stage at first diagnosis of breast cancer
    I/II 8 (73)
    IIIA/B 2 (18)
    IIIC 1 (9)
Pattern of metastatic disease at the time of 
trastuzumab retreatment
    Bone/Soft tissue only 4 (36)
    Visceral 7 (64)

* HR, hormonal receptor 

Table 1: Patient characteristics.

Type and setting Number of patients (%)
Adjuvant chemotherapy 10/11 (91)
    Anthracycline based 3/10 (30)
       Anthracyline and taxanee based 7/10 (70)
Adjuvant trastuzumab 5/11 (45.5)
Adjuvant endocrine therapy 4/11 (36)
    Tamoxifen 2/4 (50)
       Aromatase inhibitors 2/4 (50)

Table 2: Previous adjuvant therapy.
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24-93 months) (Figure 3). Overall median survival was not reached. 
Median duration of trastuzumab therapy was 44 months (range, 15-93 
months). 

No unexpected toxic effects occurred. Trastuzumab was temporally 
stopped in only 1 patient for a period of 2 months. There was no 
statistically significant decrease of left ventricular ejection fraction 
(EF%) during three measurement cut-off points (initial, first, and 
second) with 67.8%, 68.6% and 64.5%, respectively (p<0.05) (Figure 4).  
At a median follow-up of 37 months (range, 15–93 months) from the 
start of rechallenge with trastuzumab-based first line therapy, 1 patient 
had died and 10 are still on trastuzumab therapy. 

Discussion
In this retrospective study, the clinical outcome of 11 patients with 

HER2-positive metastatic breast cancer retreated with trastuzumab-
based therapy beyond progression was evaluated. 

Empirically, trastuzumab has been continued in many patients 
with disease progression, mainly due to its favourable safety profile 
and the assumption that progression was due to resistance to the 
co-administered chemotherapeutic agent but not trastuzumab itself 
[16]. Retrospective analyses provided some support for this treatment 
approach, at a weak level of evidence [17-20]. These findings have 
recently been confirmed by the German Breast Group 26/Breast 
International Group (BIG) 03-05 study, a randomized, controlled trial 
of trastuzumab treatment in combination with capecitabine continued 
beyond progression [21].

Median duration of trastuzumab therapy for our group was 44 
months (range, 15-93 months). At a median follow-up of 37 months 
(range, 15–93 months) from the start of rechallenge with trastuzumab-

The details of trastuzumab-based first line therapy are summarized 
in Table 3. In 7 patients trastuzumab was combined with first line 
chemotherapy (taxane therapy in 6 patients and capecitabine in 1 
patient). After 6 to 8 courses of concurrent taxane/trastuzumab therapy, 
trastuzumab was continued as monotherapy until progression of the 
disease, while in one patient after one year capecitabine/trastuzumab 
therapy and maintenance of stable disease treatment was continued 
with concurrent aromatase inhibitor/trastuzumab therapy (ER positive 
patient).  First line hormonotherapy concurrently with trastuzumab 
was treatment of choice for 4 hormonal receptor positive patients. 
Subsequent lines of therapy (chemotherapy or hormonotherapy) 
were given according to the course of the disease concurrently with 
trastuzumab. Trastuzumab was continuously given beyond progression 
without interruption. Trastuzumab was temporally stopped in only 1 
patient for a period of 2 months because of asymptomatic reversible 
decrease of LVEF. The median number of chemotherapeutic and 
hormonal lines for metastatic disease with trastuzumab was 4 (range, 
2–8). 

Results
Clinical outcome is summarized in Table 4. Median time to 

progression since the initial diagnosis (TTP) was 43 months (range, 
13-115 months) (Figure 1).  Median duration of response to first line 
therapy concurrently with trastuzumab (median time from first to 
second progression) was 20 months (range, 8-45 months). Median 
time to second progression since the initial diagnosis (TTSP) was 68 
months (range, 25-132 months) (Figure 2). Median time duration since 
first progression of the disease to cut-off point was 45 months (range, 

Trastuzumab given with either chemotherapy or 
hormonal therapy

Number 
of patients (%)

Chemotherapy
    Taxane 6 (55)
    Capecitabine 1 (9)
Hormonal therapy
    Aromatase inhibitor 4 (36)
Median number of therapy lines (chemotherapy and 
hormonotherapy) 4 (2-8)

Table 3: Trastuzumab combination regimens as first systemic treatment.

Results for all patients (N = 11) Months (range)
Median time to progression 43 (13–115)

Median duration of response 20 (8–45)
Median time to second progression 68 (25-132)

Median time from first progression to cut-off 45 (32-59)
Median duration of trastuzumab therapy 44 (15-93)

Table 4: Results of trastuzumab-based therapy administered after progression.
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Figure 1: Median time to progression since the initial diagnosis.
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based first line therapy, 1 patient had died and 10 are still on trastuzumab 
therapy. No unexpected toxic effects occurred. Overall median survival 
was not reached. Trastuzumab was temporally stopped in only 1 patient 
for a period of 2 months. There was no statistically significant decrease 
of left ventricular ejection fraction (EF%) during three measurement 
cut-off points (initial, first, and second) with 67.8%, 68.6% and 64.5% 
respectively (p < 0.05).  

The main goals in treating patients with MBC are to maintain 
quality of life, prolong survival, and minimize toxicity. Because 
there is no commonly accepted standard of care in these situations, 
individualized treatment is based on consideration of multiple factors, 
making treatment selection particularly challenging in clinical practice. 
One must consider the hormone receptor status of the tumour, the 
HER2 status, the patient’s performance status, exposure to prior 
therapies (in particular the prior adjuvant therapy), and perhaps 
resistance mechanisms that may have emerged as a result of selection 
pressure from prior treatment.

In 7 of our retrospectively analyzed patients trastuzumab was 
combined with first line chemotherapy (taxane therapy 6 patients 
and capecitabine 1 patient). After 6 to 8 courses of concurrent taxane/
trastuzumab therapy, trastuzumab was continued as monotherapy 
until progression of the disease, while in one patient after one year 
capecitabine/trastuzumab therapy and maintenance of stable disease 
treatment was continued with concurrent aromatase inhibitor/
trastuzumab therapy (ER positive patient). First line hormonotherapy 
concurrently with trastuzumab was treatment of choice for 4 hormonal 
receptor positive patients. Subsequent lines of therapy (chemotherapy 
or hormonotherapy) were given according to the course of the disease 
concurrently with trastuzumab.

There is little agreement about the most appropriate treatment 
strategy beyond the first line. One could consider sequential endocrine 
manipulation. Combination chemotherapy once again may be 
particularly important in symptomatic patients perhaps, but there 
is greater toxicity compared with sequential mono chemotherapy. 
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Figure 2: Median time to second progression since the initial diagnosis.
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Figure 3: Median time in months since first progression to cut-off point.
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Sequential single-agent chemotherapy is perhaps the mainstay of 
therapy after patients become hormone refractory. Response may be 
more modest with single-agent chemotherapy, but the regimens could 
be better tolerated and on balance, associated with fewer toxicities and 
greater preservation of quality of life.

Studies continue to address the question of whether to continue 
trastuzumab during subsequent lines of chemotherapy following 
recurrence after first-line trastuzumab therapy. A systematic review 
of observational analyses of this question revealed that responses to 
a second line of trastuzumab therapy were lower than first responses 
but still promising (respective ORR of 33% and 59%, and respective 
clinical benefits of 62% and 83%) [22]. In another retrospective 
study, patients who continued trastuzumab therapy beyond disease 
progression (administered concurrently with one to two additional 
lines of chemotherapy) exhibited better response rates than those who 
halted trastuzumab (35% versus 16%, respectively). No significant 
differences in OS were observed [23]. In another study, however, 
patients who continue trastuzumab therapy following development 
of brain metastases experienced longer disease-free survival compared 
with those who receive no further trastuzumab therapy after being 
diagnosed with brain metastases [24]. 

The results from the prospective, observational German study 
[25] showed that survival from progression was significantly longer 
among 261 patients continuing trastuzumab treatment beyond disease 
progression (TBP: median 22.1 months). In addition to TBP, a positive 
endocrine receptor status, a longer relapse-free interval, no visceral 
metastasis, no concomitant chemotherapy during first-line treatment, 
and first-line response were independently significant prognostic 
variables for longer survival on multivariate analysis. The positive 
effect of trastuzumab continuation retained statistical significance in 
a multivariate model.

In the observational LHORA study conducted in 57 centres in 
France [26] 160 patients with HER2+ metastatic breast cancer who 
had long response to first-line trastuzumab therapy were evaluated. 
The PFS (progression free survival) in this population was over 6 years 
and an acceptable safety profile was noted, only 2% of patients had 
cardiac event related to the drug. No trastuzumab-related deaths were 

observed. The median duration of first-line trastuzumab was 4.5 years 
(0.8-12.1).

The data that we have presented demonstrate that HER2 does remain 
a valid target after progression with prior trastuzumab treatment. This 
validates the clinical practice of continuing HER2 inhibition after 
disease progression and suggests that further manipulation of HER2 
with new therapies may provide additional benefit to our patients.

Our results suggest that the continuation of anti-HER2 treatment is 
associated with improved clinical outcome in HER2-positive metastatic 
breast cancer patients progressing to first line anti HER2 based therapy.

However, this study was retrospective and the results obtained could 
have been the consequence of more favourable clinical characteristics 
of patients treated with trastuzumab-based therapy after progression. 

The number of HER2-targeted therapies continues to grow and 
some drugs are in clinical development in trastuzumab-pretreated 
patients, alone or in combination with other agents. 

With neratinib, an oral irreversible pan-ErbB receptor tyrosine 
kinase inhibitor, an objective response rate of 24% was reported, with 
diarrhoea of grade 3–4 in 30% of cases, requiring dose reduction in 
29% of patients [27]. 

Pertuzumab, a monoclonal antibody directed against the 
highly conserved dimerization domain of HER2 that inhibits HER2 
homo- and heterodimerization, was evaluated in combination with 
trastuzumab. Pertuzumab is approved for use in combination with 
the first HER2 therapy ever launched, trastuzumab (Herceptin, 
Genentech/Roche), and with the chemotherapy agent docetaxel. In the 
CLEOPATRA trial, the addition of pertuzumab significantly increased 
median survival, compared with trastuzumab plus docetaxel (56.5 
versus 40.8 months) [28,29]. When tested as a single agent early in its 
development, pertuzumab showed only modest antitumor activity; 
however, it demonstrated synergy when used with trastuzumab. 
Although both products are humanized monoclonal antibodies that 
stimulate antibody-dependent cell-mediated cytotoxicity, they bind at 
different points on HER2 and have slightly different mechanisms of 
action and together provide a more comprehensive blockade of HER2 
signalling resulting with greater antitumor activity. 
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Figure 4: Left ventricular ejection fraction (EF%) during three measurement cut-off points.
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T-DM1 is an antibody–drug conjugate consisting of the antibody 
trastuzumab (Herceptin) and linked to the cytotoxin mertansine 
(DM1). It incorporates the antitumor activities of trastuzumab and the 
HER2-targeted delivery of DM1. Results from the phase III EMILIA 
trial showed that trastuzumab emtansine improved outcome in patients 
with confirmed HER2-positive locally advanced or metastatic breast 
cancer. The trial enrolled 991 patients and randomized 495 to receive 
trastuzumab emtansine and 496 to the capecitabine/lapatinib arm [30].

In the MARIANNE trial, 1095 women were given either 
T-DM1 alone or in combination with pertuzumab compared with 
Herceptin plus either docetaxel or paclitaxel. The primary endpoints 
of MARIANNE study were PFS and the incidence of adverse events, 
while secondary endpoints included overall survival, response rates 
and duration of response. The study showed similar PFS rates in all 
three groups, thus meeting its noninferiority goals. However, the PFS 
in the T-DM1 arms did not meet the superiority threshold. 

Conclusion
Trastuzumab paired with a standard chemotherapy as starting 

treatment can also be continued alone, with subsequent chemotherapy 
or with hormone-blocking medications, such as an aromatase inhibitor 
or tamoxifen. In spite of the fact that it was a small and heterogeneous 
study group where statistical analysis does not have enough credibility 
and it can be difficult to draw some reliable conclusions, long term 
trastuzumab-based therapy showed clinical benefit (CB) and 50% of 
patients survive more than 122 months. In women at higher risk of 
recurrence and with no signs of a weak heart, long term trastuzumab 
offers far more benefits than risks. In the future, randomized data may 
answer whether continuation of trastuzumab beyond progression is a 
viable treatment choice compared with other available options.
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