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to be a good alternative after best local treatment. 
 Conclusions: Further clinical trials are needed to provide 
valuable knowledge about the best treatment options in 
the later settings of mBC. 

© 2016 S. Karger GmbH, Freiburg

Introduction

During the past decade, clinical research has provided new tar-

geted treatments for breast cancer that have changed the prognosis 

and clinical management of this malignancy. In particular, patients 

with metastatic breast cancer (mBC) and the overexpression of 

human epidermal growth factor receptor 2 (HER2) have experi-

enced a remarkable improvement in terms of overall survival (OS) 

in the last 10 years [1]. This subtype is found in 15–20% of patients 

with mBC and was associated with poorer prognosis and shorter 

OS before the introduction of the anti-HER2 agent trastuzumab 

into clinical practice [1, 2]. 
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Summary
Background: The aim of this project was to provide an 
expert opinion regarding anti-human epidermal growth 
factor receptor 2 (HER2) therapy beyond second-line 
treatment of metastatic breast cancer (mBC). Methods: 
A group of experts discussed specific issues concerning 
anti-HER2 therapy in late-line settings in mBC. Results: 
Trastuzumab emtansine (T-DM1) or dual HER2 blockade 
appeared to be good options for HER2-positive mBC 
after  2 HER2-targeted therapies. Once an objective 
 response has been achieved with anti-HER2-containing 
therapy, the anti-HER2 agent can be continued until 
 progression of the disease, unacceptable toxicity or pa-
tient decision. mBC treated with  3 consecutive lines of 
anti-HER therapy,  1 being a dual HER2 blockade and 
with early progression of disease during a fourth or 
later-line treatment, are clinically resistant to anti-HER 
therapy. For progression of metastasis in the brain after 
anti-HER2 therapy, lapatinib and chemotherapy appear 
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There are 2 families of HER2-targeting drugs: monoclonal anti-

bodies and tyrosine kinase inhibitors. Trastuzumab was the first 

anti-HER2 monoclonal antibody available for the treatment of 

mBC. Pertuzumab, a monoclonal antibody that inhibits HER2 di-

merization, was authorized by the European Medicine Agency 

(EMA) in March 2013 for the first-line treatment of mBC combined 

with docetaxel and trastuzumab [3]. More recently, in November of 

2013, the European Commission granted a marketing authorization 

for trastuzumab emtansine (T-DM1), an antibody-drug conjugate 

that contains 2 active components: trastuzumab and an anti-tubulin 

agent, emtansine. T-DM1 is approved for the second-line treatment 

of HER2- positive mBC, previously treated with trastuzumab and/

or taxanes, separately or in combination [4]. Lapatinib is currently 

the first and only tyrosine kinase inhibitor available for mBC. Ner-

atinib and afatinib are currently under evaluation in clinical trials. 

Based on pretreatment, hormone receptor expression and patient 

characteristics, anti-HER2 therapy can be combined with chemo-

therapy, endocrine therapy, or other anti-HER2 agents [5].

Clinical guidelines recommend the use of anti-HER2-based reg-

imens for the first and second-line treatment of HER-positive 

mBC, but there is no consensus about treatment following second-

line therapy, particularly regarding the use of an HER2 blockade. It 

is also unclear when to stop anti-HER2 therapy and how to define 

resistance to anti-HER therapy [2, 6]. Furthermore, novel anti-

HER2 therapies for mBC, such as pertuzumab or T-DM1, will add 

new alternatives for treatment decision-making. 

Given the lack of consensus regarding the use of anti-HER2 

therapy beyond the second-line treatment of HER2-positive mBC 

and the fact that most of these patients usually receive more than 

2–3 lines of treatment, a group of Spanish experts was established 

to discuss the state of anti-HER2 therapy. This project was a clini-

cians’ initiative with the purpose of seeking recommendations for 

the frequent situations in clinical practice for which there is not 

enough supporting evidence from the scientific literature. There-

fore, the aim of this project was to provide a review on treatment 

recommendations for HER2 mBC patients, to discuss specific clin-

ical scenarios after second-line treatment for which there is no 

quantitative research and to suggest an algorithm for the manage-

ment of HER2-positive mBC.

Methods

A group of 12 medical oncologists specializing in breast cancer were invited 

to discuss the literature and their clinical experience on the topic of anti-HER2 

therapy in mBC. 2 members of the group were in charge of coordinating the 

discussions and the information provided before and after the meetings.

To address the questions not answered by the available evidence, several 

clinical scenarios were proposed: (1) What to do when the disease progresses 

after a second-line of trastuzumab-containing regimen? (2) When to stop con-

sidering anti-HER2 therapy as an alternative? (3) When to re-treat with trastu-

zumab after a lapatinib-containing regimen? (4) What to do in patients with 

brain metastasis with regard to anti-HER2 therapy? (5) When to continue tras-

tuzumab after a complete response?

The group of experts discussed these scenarios in 2 rounds. In the first 

round, the participants met and established what to do in the clinical scenarios 

of interest based on the scientific evidence and their clinical experience. The 

coordinators compiled the comments of all of the participants and proposed a 

first draft of recommendations for each scenario. In the second round, the par-

ticipants declared their agreement or disagreement with the drafted recommen-

dations and gave further comments to this proposal.

The group coordinators compiled the comments received and wrote a sec-

ond draft that was sent to all of the participants. This draft was reviewed and 

modified until the agreement of all of the participants was achieved. Finally, the 

group of experts proposed a treatment-algorithm for HER2-positive mBC in-

corporating these clinical scenarios. 

In this paper, we first summarize the available literature and then provide 

recommendations for various clinical scenarios and a treatment algorithm that 

goes beyond the second line. 

Anti-HER-2 Therapy for HER2-Positive mBC in the 
First-Line Setting

The availability of anti-HER2 therapy has changed the treat-

ment paradigm of mBC. Starting with the first-line setting, the fol-

lowing 2 subsets among HER-positive mBC exist: those that are 

hormone receptor (HR) negative and those that are HR-positive. 

For HER2-positive and HR-negative cases, anti-HER2 treatment 

may be added to the first-line standard chemotherapy (fig. 1) [2, 

6]. In a phase III clinical trial aiming to demonstrate a significant 

improvement in terms of progression-free survival (PFS) when 

trastuzumab was added to standard chemotherapy (anthracycline 

plus cyclophosphamide or paclitaxel) for HER2-positive mBC, 

clinically relevant results in PFS in favor of adding trastuzumab to 

either chemotherapy were obtained (hazard ratio (HR) 0.51; 95% 

confidence interval (CI) 0.41–0.63)) [7]. In another phase III clini-

cal trial in patients with HER2-positive mBC, lapatinib plus pacli-

taxel (compared with lapatinib placebo plus paclitaxel) signifi-

cantly improved OS (HR 0.74; 95% CI 0.58–0.94) and PFS (HR 

0.52; 95% CI 0.42–0.64) [8]. However, when comparing both alter-

natives, trastuzumab and lapatinib added to taxane-based chemo-

Fig. 1. Anti-HER2 therapy for HER2-positive metastatic breast cancer. 

After complete response with an anti-HER2-based therapy, in the absence of 

any evidence pointing to a necessity to discontinue anti-HER2, continuation of 

anti-HER2 therapy could be contemplated, until a possible progression of dis-

ease, unacceptable toxicity or patient decision. Resistance: Patients with meta-

static breast cancer (mBC) meeting all of the following criteria can be consid-

ered as patients with resistance to anti-HER2. There are at least 3 lines of anti-

HER2 therapy, and at least 1 dual anti-HER2-targeted therapy that can be used 

to treat progression of disease after the first assessment of the tumor. CT = 

chemotherapy; ET = endocrine therapy; HR = hormone receptor; L = lapatinib; 

P = pertuzumab; PR = progesterone receptor; T = trastuzumab; T-DM1 = tras-

tuzumab emtansine.
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therapy, lapatinib led to inferior PFS compared to trastuzumab 

(HR 1.33; 95% CI 1.06–1.67) [9]. Other cytotoxic agents, such as 

vinorelbine, platinum compounds and gemcitabine, have also 

shown clinical benefit when administered in combination with 

trastuzumab for the first-line treatment of HER2-positive mBC 

[10–12].

In the clinical phase III CLEOPATRA trial, the combination of 

docetaxel with a dual HER2 blockade with pertuzumab and trastu-

zumab showed a significant benefit in PFS and OS compared to the 

former treatment of standard trastuzumab plus docetaxel (HR 

0.69; 95% CI 0.58–0.81) and OS (HR 0.66; 95% CI 0.52–0.84). [13]. 

Based on these results, the American Society of Clinical Oncology 

(ASCO) recommends the combination of trastuzumab, pertu-

zumab and taxane for first-line treatment, unless the patient has a 

contraindication to taxanes [14]. The new combined drug T-MD1 

has also shown a significant improvement in PFS when compared 

with trastuzumab plus docetaxel as a first-line treatment for HER2-

postive mBC [15], although it has not yet been recommended for a 

first-line treatment of mBC (fig. 1). 

Similarly, for patients with HR-positive and HER2-positive 

mBC, addition of anti-HER2 therapy to first-line endocrine ther-

apy has also been recommended, based on the significant improve-

ment of PFS observed in phase III trials when lapatinib was added 

to letrozole [16, 17] or when trastuzumab was added to anastrozole 

[18, 19]; for a small subset of HR-positive patients, endocrine ther-

apy alone seems to be sufficient treatment. When chemotherapy is 

indicated as a first-line treatment in this subset of patients, treat-

ment decision making is performed as described above for HR-

negative mBC overexpressing HER2 (fig. 1). 

Special consideration is required for those patients with HER2-

positive mBC who experience progression of the disease during or 

after adjuvant trastuzumab, for whom the standard of care has not 

been well-established [20]. Patient characteristics, tumor biology, 

prior treatments and potential resistance to trastuzumab should be 

considered for trastuzumab treatment selection. The ASCO prac-

tice guideline suggests following a first-line approach when recur-

rence is observed after 12 months from when the patient finished 

the trastuzumab-based adjuvant therapy, and to follow a second-

line approach when recurrence is observed within 12 months fol-

lowing trastuzumab-based adjuvant therapy [14]. In this context, 

the EMA has recently authorized T-DM1 for the treatment of 

HER2-positive patients with recurrence of disease during or within 

6 months of completing adjuvant therapy [4].

Anti-HER-2 Therapy for HER2-Positive mBC in the 
Second-Line Setting

In the second-line setting, continuing with the HER2 blockade 

is the recommended approach [14]. To do so, there are 3 main 

strategies: adding trastuzumab or lapatinib to chemotherapy (same 

as in the first-line setting), treatment with T-DM1, or applying a 

dual HER2 blockade approach (i.e. treatment with lapatinib plus 

trastuzumab) (fig. 1). The phase III trials supporting these recom-

mendations are summarized in table  1. A German clinical trial, 

whose principal objective was to demonstrate a benefit in time to 

progression (TTP) when adding trastuzumab to capecitabine, was 

prematurely closed due to poor accrual [21]. However, a significant 

Reference (trial identification) Treatment (n) Prior treatment, n (%) HR (95% CI)

von Minckwitz, 2009 [21]

von Minckwitz, 2011 [22] 

(GBG 26/BIG 03-05)

T + C (78)

C (n = 78)

> 24 months prior T, 57 (81)

> 24 months prior T, 61 (79)

TTP: 0.69 (0.48–0.97)*, p = 0.0338

OS: 0.94 (0.65–1.3), p = 0.73

Cameron, 2008 [24]

Cameron, 2010 [25]

L+ C (207)

C (201)

≥ 3 CT regimens, 176 (85)

> 8 weeks prior T, 83 (40)

≥ 3 CT regimens, 164 (82)

> 8 weeks prior T, 77 (38)

TTP: 0.57 (0.43–0.77)*, p < 0.001

OS: 0.87 (0.71–1.08), p = 0.210

Verma, 2012 [28] 

(EMILIA trial)

T-DM1 (495)

L + C (496)

> 1 CT line of mBC, 191 (39)

prior T for mBC, 417 (84)

> 1 CT line of mBC, 191 (39)

prior T for mBC, 419 (84)

PFS: 0.65 (0.55–0.77)*, p < 0.001

OS: 0.68 (0.55–0.85), p < 0.001

Blackwell, 2012 [29] 

(EGF104900)

L + T (148)

L (148)

≥ 6 CT regimens, 50 (34)

median no. of prior T regimens 

for mBC, 3

median days from last T = 27

≥ 6 CT regimens, 41 (28)

median no. of prior T regimens 

for mBC, 3

median days from last T = 25

PFS: 0.74 (0.58–0.94)*, p = 0.011

OS: 0.74 (0.57–0.97), p = 0.026

(*) Primary analysis.

T = trastuzumab, C = capecitabine, L = lapatinib, CT = chemotherapy, HR = hazard ratio, CI = confidence interval, 

mBC = metastatic breast cancer, OS = overall survival, PFS = progression-free survival, TTP = time to progression.

Table 1. Randomized 

phase III trials of second- 

line treatments for 

HER2-positive meta-

static breast cancer
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improvement in TTP could be demonstrated, although a signifi-

cant improvement in OS was not observed (table 1) [21, 22]. The 

low rate of recruitment is likely to be explained by the US Food and 

Drug Administration approval of lapatinib in combination with 

capecitabine that was granted at that time based on the results of 

another phase III clinical trial [23]. The enrollment in this trial 

with lapatinib was also stopped prematurely based on the superior-

ity of TTP observed in the lapatinib plus capecitabine group in the 

interim analysis [23]. Subsequent analyses showed similar benefits 

in TTP [24], although no differences in OS between the combined 

therapy group and the capecitabine monotherapy group were ob-

served [25]. However, when accounting for treatment crossover 

(35 patients randomly assigned to the capecitabine monotherapy 

group crossed over to combination therapy when enrollment into 

the study was prematurely closed), a statistically significant im-

provement in OS was obtained in favor of the lapatinib plus 

capecitabine group (HR 0.80; 95% CI, 0.64–0.99) [25]. 

The clinical benefit observed with T-DM1 for HER2-positive 

mBC in phase II clinical trials [26, 27] was confirmed in a phase III 

trial in which T-DM1 was compared with lapatinib plus capecit-

Table 2. Clinical scenarios 

Scenario 1. What to do when the disease progresses after a second-line of trastuzumab containing-regimen?

Background: There is a substantial lack of evidence on what to do beyond a second-line trastuzumab-containing regimen. However, the clinical trial TH3RESA 

showed promising results with T-DM1. In this setting, T-DM1 provided a significant improvement in PFS (HR=0.53, 95% CI 0.42–0.66) with a better safety pro-

file than the physician’s choice treatment in patients with mBC treated with at least 2 previous lines of anti-HER2 therapy [34]. In addition, the combination of 

trastuzumab and lapatinib has been shown to improve OS in heavily pretreated patients with disease progression after adjuvant or metastatic treatment [29, 35].

Recommendation: HER2-positive mBC with progression of disease after 2 or more previous HER2-targeted therapies can be treated with T-DM1 or dual HER2 

blockade. Whenever T-DM1 is available and was not given in previous lines, it seems to be the best treatment option in almost all settings. Only when lapatinib is 

a particularly attractive option (e.g. if there are brain metastases; see Scenario 4) may the dual HER2 blockade be more promising than T-DM1.

Scenario 2. When to consider clinical resistance to anti-HER2 therapy?

Background: This scenario refers to the concept of a clinical resistance to anti-HER2 rather than a molecular resistance to anti-HER2 described elsewhere [36].  

It is based on the clinical experience of the group of experts in situations where there is lack of clinical benefit.

Recommendation: Patients with mBC meeting the 3 following criteria can be considered to possess clinical resistance to anti-HER2: 

At least 3 consecutive lines of anti-HER2 therapy

At least 1 dual anti-HER2 targeted therapy

Progression of the disease after the first assessment of tumor during fourth- or later-line treatment

Scenario 3. When to re-treat with trastuzumab after lapatinib-containing regimen?

Background: Re-treatment with trastuzumab after disease progression during lapatinib-containing therapy has been shown to provide a clinical benefit of 47% 

[37]. Even after exposure to T-DM1, re-treatment with trastuzumab appears to have a potential benefit [38].

Recommendation: For those patients with mBC and progression of the disease after a lapatinib-containing second-line regimen, re-treatment with trastuzumab 

can be considered based on the following criteria:

T-DM1 (if available, and not given in previous lines) may have priority over the others

Dual HER2 blockade 

Added to chemotherapy

Scenario 4. What to do in patients with brain metastases concerning anti-HER2 therapy?

Background: Anti-HER2 therapies have limited potential to cross the blood-brain barrier, and the available evidence is not strong enough to recommend treat-

ment for these patients [39]. ASCO practice guidelines suggest the continuation of HER2-targeted therapy for patients who receive standard therapy for the treat-

ment of brain metastases (surgical and/or radiotherapy) and whose systemic disease is progressive at the time of brain metastasis diagnosis [19]. For systemic ther-

apy, lapatinib may be a potential option in this setting, although the evidence so far is rather exploratory [40]. Recently, the drug penetration of capecitabine and 

lapatinib uptake in resected brain metastases from women with metastatic breast cancer has been reported in a case-series study [41]. Therefore, the combination 

of lapatinib and capecitabine may be considered in this setting [19].

Recommendation: For patients with mBC and brain metastases with progression of disease after anti-HER2 therapy, the combination of lapatinib and chemo-

therapy may be a good option after best local treatment. 

Scenario 5. When to continue trastuzumab after a complete response?

Background: If there is evidence supporting the use of trastuzumab beyond the progression of disease [22, 42], it is recommended to continue with trastuzumab 

while there is a clinical benefit [14].

Recommendation: After a complete response with an anti-HER2-containing therapy, anti-HER2 therapy can be continued until the progression of disease, 

 unacceptable toxicity or patient decision, in the absence of evidence to discontinue anti-HER2 earlier. 

Patients’ preferences should be discussed to make a patient-physician shared decision. 

T-DM1 = trastuzumab emtansine, PFS = progression-free survival, HR = hazard ratio, CI = confidence interval, mBC = metastatic breast cancer, HER2 = human 

epidermal growth factor receptor 2, OS = overall survival, ASCO = American Society of Clinical Oncology.
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abine in patients with mBC previously treated with trastuzumab 

and a taxane [28]. In this phase III trial, PFS and OS improved sig-

nificantly with T-DM1 treatment compared to lapatinib plus 

capecitabine (table 1) [28].

The third strategy recommended for the second-line treatment of 

mBC is the HER2 dual blockade using lapatinib in combination with 

trastuzumab (fig. 1). This strategy is based on the results obtained in 

the EGF104900 phase III clinical trial in which lapatinib plus trastu-

zumab showed a significant benefit in PFS and OS compared to la-

patinib monotherapy in patients with HER2-positive mBC previ-

ously treated with trastuzumab-containing regimens [29].

Finally, although not yet approved for second-line treatment, 

pertuzumab in combination with trastuzumab has shown an objec-

tive response rate of 24.2% with a median PFS of 5.5 months and a 

good safety profile in a phase II single arm trial of patients with 

HER2-positive mBC pre-treated with a prior trastuzumab-contain-

ing regimen [30].

Beyond the Second-Line of Anti-HER2 Therapy

Beyond second-line treatment, there is little evidence on how 

patients should be treated. Although there is some consensus on 

continuing with the HER2 blockade [14], clinical guidelines are 

ambiguous on how many lines of anti-HER2 therapy may be ac-

ceptable and whether HER2 blockade should be continued long 

term [2]. Furthermore, novel anti-HER2 drugs that are about to 

become available or have been recently authorized could compli-

cate treatment decision making in advanced settings. For example, 

there is strong evidence for the use of T-DM1 after a second or 

greater HER2-targeted treatment for patients who have not re-

ceived it before [14]. However, it is not clear what should be done 

for patients who have been previously treated with T-DM1. Some 

authors have suggested that pertuzumab could be an alternative in 

this setting for patients not previously exposed to pertuzumab [19]. 

Pertuzumab and trastuzumab should be combined with chemo-

therapy (e.g. vinorelbine) in this setting.

We specifically defined 5 clinical scenarios for which contro-

versy may exist on what to do with regard to anti-HER2 therapy 

beyond the second-line of anti-HER2 therapy. The background 

and agreed recommendations for these 5 scenarios are summarized 

in table  2. When available, the recommendations are supported 

with scientific evidence. However, for most of the scenarios, the 

consensus opinion of the group of experts is provided given the 

lack of scientific evidence. The treatment algorithm proposed that 

incorporates these recommendations is provided in figure 1. 

The safety of anti-HER2 drugs is a key issue in treatment deci-

sion making. Beyond the second-line, it is particularly relevant to 

account for potential long-term adverse reactions, such as cardio-

toxicity. In this sense, trastuzumab-related cardiac events appear to 

be reversible and unrelated to the cumulative dose, with re-chal-

lenge generally well tolerated [31]. However, for high-risk popula-

tions, such as elderly patients with cardiovascular disease and/or 

diabetes, it would be advisable to consider continuous cardiac 

monitoring [32]. There is less concern about cardiotoxicity when 

administering new anti-HER2 drugs. In particular, T-DM1 appears 

to be remarkably well tolerated in patients with mBC [33].

Conclusions

The introduction of anti-HER2 drugs has changed the treat-

ment and prognosis of the subset of patients with mBC overex-

pressing HER2, a subgroup that was previously associated with 

poorer outcomes. Novel anti-HER2 drugs provide new alternatives 

that are likely to improve the prognosis of these patients to an even 

greater extent. During the past decade, the standard treatment ap-

proach has been to combine anti-HER2 drugs with the indicated 

therapy (either chemotherapy or hormonotherapy). With the new 

anti-HER drugs, dual HER2 blockade tends to be a good alterna-

tive for these patients. T-DM1, a new conjugate that combines tar-

geted therapy and a cytotoxic drug, has shown significant results in 

efficacy and a remarkably good safety profile in patients with mBC. 

Although the clinical trial TH3RESA [34] provides good evi-

dence on what to do after the second-line setting concerning anti-

HER2 therapy in patients with mBC, there is still a substantial lack 

of evidence on how to treat patients previously treated with T-DM1 

and what to do beyond second-line treatment. 

Further clinical trials could answer some of the questions that arise 

in the third-line treatment and thereafter. Nevertheless, there will al-

ways be a lack of evidence-based knowledge on what to do in late-line 

settings, particularly in those patients who are usually excluded from 

clinical trials due to ethical and/or safety reasons. In those situations, 

where there is a lack of applicable evidence, individual patient man-

agement requires making well-balanced decisions between the availa-

ble evidence, clinical judgment and patient preferences. 
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