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Abstract
These NCCN Guidelines Insights highlight the important updates specific to the management of HER2-positive metastatic breast
cancer in the 2013 version of the NCCN Clinical Practice Guidelines in Oncology for Breast Cancer. These include new first-line and
subsequent therapy options for patients with HER2-positive metastatic breast cancer. (JNCCN 2013;11:753–761)
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Please Note

The NCCN Clinical Practice Guidelines in Oncology
(NCCN Guidelines®) are a statement of consensus of the
authors regarding their views of currently accepted approaches to treatment. The NCCN Guidelines® Insights
highlight important changes in the NCCN Guidelines®
recommendations from previous versions. Colored
markings in the algorithm show changes and the discussion aims to further understanding of these changes by
summarizing salient portions of the panel’s discussion,
including the literature reviewed.
The NCCN Guidelines Insights do not represent the
full NCCN Guidelines; further, the National Comprehensive Cancer Network® (NCCN®) makes no representation
or warranties of any kind regarding the content, use, or application of the NCCN Guidelines and NCCN Guidelines
Insights and disclaims any responsibility for their applications
or use in any way.
The full and most current version of these NCCN
Guidelines are available at NCCN.org.
© National Comprehensive Cancer Network, Inc.
2013, All rights reserved. The NCCN Guidelines and the
illustrations herein may not be reproduced in any form
without the express written permission of NCCN.
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PRINCIPLES OF HER2 TESTING 1,2,3
Laboratory meets
quality assurance
Initial testing
standards for IHC
by IHC 4,5
HER2 testing
methodology

Send sample to reference laboratory

No

Yes

IHC
testing

IHC 0,1+

HER2 (-)

IHC 2+

Borderline
result 6

IHC 3+

HER2 (+)

No
Initial testing
by ISH 4,5

Laboratory meets
quality assurance
standards for ISH
HER2 testing
methodology

ISH testing

Send sample to reference laboratory
ISH(-) <

27

HER2 (-)
IHC testing

Yes

Borderline
result 5

ISH
testing

HER2 (-)

ISH retest
Count
additional cells

ISH(+)  2

1 NCCN

Borderline result
(See Discussion
section)
HER2 (+)

endorses the ASCO CAP recommendations for quality control performance of HER2 testing and interpretation of IHC and ISH results.
2 See also, Carlson RW, Moench SJ, Hammond, MEH, et al. HER2 testing in breast cancer: NCCN task force report and recommendations. JNCCN 4:S-1-S-24, 2006.
3 HER2 testing should be done only in laboratories accredited to perform such testing. Ongoing proficiency testing and full reporting of HER2 assay methods and results
are required. A laboratory may perform only those tests that have been demonstrated to conform to these quality assurance standards. All other HER2 testing should
be sent to a qualified reference laboratory.
4 Either an immunohistochemistry (IHC) assay or an in situ hybridization (ISH) assay can be used to make an initial assessment of HER2 tumor status. All HER2 assays,
whether FDA-approved or not, must be validated. Validation of a HER2 test is defined as at least 95% concordance when the testing method performed in a laboratory
is compared with one of the following: a validated HER2 testing method performed in the same laboratory; a validated HER2 testing method performed in another
laboratory; or validated reference lab results. Borderline samples should not be included in the validation study. These algorithms are based on the assumption that all
validated HER2 tests have been shown to be at least 95% concordant with the complementary form of the HER2 test, either by direct testing or association with the
levels of concordance between complementary testing achieved by the validating laboratory.
5 If both IHC and ISH are performed, and one or the other or both are positive, then consider HER2 positive.
6 Borderline IHC samples (eg, IHC 2+) are subjected to reflex testing by a validated complementary (eg, in situ hybridization [ISH]) method that has shown at least 95%
concordance between IHC 0, 1+ results and ISH non-amplified results, and IHC 3+ results and ISH amplified results.
7 Borderline in situ hybridization (ISH) samples (eg, an average HER2 gene/chromosome 17 ratio of 1.8 - <2 or an average HER2 gene copy number of >4 - <6) should
undergo: counting of additional cells, retesting by ISH, or reflex testing by a validated IHC method.
®
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BINV-A

Overview
NCCN Categories of Evidence and Consensus
Category 1: Based upon high-level evidence, there

is uniform NCCN consensus that the intervention is
appropriate.
Category 2A: Based upon lower-level evidence, there
is uniform NCCN consensus that the intervention is
appropriate.
Category 2B: Based upon lower-level evidence, there is
NCCN consensus that the intervention is appropriate.
Category 3: Based upon any level of evidence, there
is major NCCN disagreement that the intervention is
appropriate.
All recommendations are category 2A unless otherwise noted.
Clinical trials: NCCN believes that the best management
for any cancer patient is in a clinical trial. Participation in
clinical trials is especially encouraged.

Breast cancer is the most common malignancy in
women in the United States and is second only to
lung cancer as a cause of cancer death. The American Cancer Society estimates that 234,580 Americans will be diagnosed with breast cancer and 40,030
will die of the disease in the United States in 2013.1
The therapeutic options for patients with noninvasive or invasive breast cancer are complex and varied.
The NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) for Breast Cancer include
up-to-date guidelines for the clinical management
of patients with carcinoma in situ, invasive breast
cancer, Paget disease, phyllodes tumor, inflammatory
breast cancer, and breast cancer during in pregnancy
(to view the complete and most recent version of
these guidelines, visit NCCN.org). These NCCN
Guidelines Insights highlight the important updates/
changes specific to the management of HER2-positive metastatic breast cancer in the 2013 version of
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SYSTEMIC TREATMENT OF RECURRENT OR STAGE IV DISEASE
ER and PR NEGATIVE; or ER and/or PR POSITIVE and ENDOCRINE REFRACTORY; and HER2 POSITIVE
Consider trial of
endocrine therapy, if not
endocrine
refractoryii,oo,ss
ER and PR
negative; or ER
and/or PR
positive and
endocrine
refractory; and
HER2 positive b

Bone or soft
tissue only
or
Asymptomatic
visceral

See Endocrine Therapy (BINV-19)

Yes

No

Continue HER2
targeted therapy:
Ado-trastuzumab
emtansine (preferred)
or
Trastuzumab in
combination with
other chemotherapy vv
or
Trastuzumab +
lapatinib

Pertuzumab +
trastuzumab + taxane
(preferred) qq,ss,tt
or
Trastuzumab ±
chemotherapy qq,ss,tt,uu

No response
to 3 sequential
regimens
or
ECOG
performance
status 3

Consider no
further
cytotoxic
therapy;
transition to
palliative care
(See NCCN
Guidelines for
Palliative Care)

b See

Principles of HER2 Testing (BINV-A).
ER and/or PR determinations occur, and there may be discordance between the ER and/or PR determination between the primary and metastatic tumor(s).
Therefore, endocrine therapy with its low attendant toxicity may be considered in patients with non-visceral or asymptomatic visceral tumors, especially in patients with
clinical characteristics predicting for a hormone receptor-positive tumor (eg, long disease-free interval, limited sites of recurrence, indolent disease, older age).
oo See Subsequent Endocrine Therapy for Systemic Disease (BINV-N).
qq See Chemotherapy Regimens for Recurrent or Metastatic Breast Cancer (BINV-O).
ss See Principles of Monitoring Metastatic Disease (BINV-M).
tt Continue trastuzumab following progression on first-line trastuzumab-containing chemotherapy for metastatic breast cancer. The optimal duration of trastuzumab in
patients with long-term control of disease is unknown.
uu Trastuzumab given in combination with an anthracycline is associated with significant cardiac toxicity.
vv Patients previously treated with chemotherapy plus trastuzumab in the absence of pertuzumab may be considered for one line of therapy including both trastuzumab plus
pertuzumab in combination with or without cytotoxic therapy (such as vinorelbine or taxane). Further research is needed to determine the ideal sequencing strategy for
anti-HER2 therapy.
ii False-negative

®
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BINV-21

the NCCN Guidelines. These include clinical data
and NCCN recommendations regarding the new
therapeutic options, pertuzumab and ado-trastuzumab emtansine (T-DM1), available for patients with
HER2-positive metastatic breast cancer.

HER2-Targeted Therapy for Stage IV
or Recurrent Metastatic Disease
HER2 is a proto-oncogene located on chromosome
17 and is amplified in 15% to 20% of breast carcinomas.2 Before the approval of trastuzumab, amplification of HER2 was considered a poor prognostic factor in patients with metastatic breast cancer. With
the introduction of trastuzumab, the outcomes of
patients with HER2-postive metastatic breast cancer
dramatically improved.3 However, in most of these
patients, the disease ultimately develops resistance
to trastuzumab; therefore, effective targeted therapies are needed. In an attempt to further improve

the outcomes of these patients, newer drugs targeting the HER2 pathway, including lapatinib, pertuzumab, and ado-trastuzumab (T-DM1), have been
developed and added to the current standard of care.

HER2 Testing
Adequate standardization and validation of HER2
assays used in clinical practice is a concern, and data
suggest that false-positive determinations are common.2,4–7 The NCCN Breast Cancer Panel endorses
the ASCO/College of American Pathologists recommendations for quality control performance of HER2
testing and interpretation of results. The panel recommends that HER2 testing be performed only in
laboratories accredited to perform such testing.
Either the immunohistochemistry (IHC) with
the anti-HER2 antibodies or in situ hybridization
(ISH) assay can be used to make an initial assessment of HER2 status. The NCCN Breast Cancer
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CHEMOTHERAPY REGIMENS FOR RECURRENT OR METASTATIC BREAST CANCER1
Preferred single agents:
Anthracyclines
 Doxorubicin
 Pegylated liposomal doxorubicin
Taxanes
 Paclitaxel
Anti-metabolites
 Capecitabine
 Gemcitabine
Other microtubule inhibitors
 Vinorelbine
 Eribulin
Other single agents:
 Cyclophosphamide
 Carboplatin
 Docetaxel
 Albumin-bound paclitaxel
 Cisplatin
 Epirubicin
 Ixabepilone

Chemotherapy combinations:
 CAF/FAC (cyclophosphamide/doxorubicin/fluorouracil)
 FEC (fluorouracil/epirubicin/cyclophosphamide)
 AC (doxorubicin/cyclophosphamide)
 EC (epirubicin/cyclophosphamide)
 CMF (cyclophosphamide/methotrexate/fluorouracil)
 Docetaxel/capecitabine
 GT (gemcitabine/paclitaxel)
 Gemcitabine/carboplatin
 Paclitaxel/bevacizumab2
Preferred first-line agents for HER2-positive disease:
 Pertuzumab + trastuzumab + docetaxel (category 1)
 Pertuzumab + trastuzumab + paclitaxel
Other first-line agents for HER2-positive disease:
Trastuzumab with:
 Paclitaxel ± carboplatin
 Docetaxel
 Vinorelbine
 Capecitabine
Preferred agents for trastuzumab-exposed HER2-positive disease:
 Ado-trastuzumab emtansine (T-DM1)
Other agents for trastuzumab-exposed HER2-positive disease:
 Lapatinib + capecitabine
 Trastuzumab + capecitabine
 Trastuzumab + lapatinib (without cytotoxic therapy)
 Trastuzumab + other agents

1There

is no compelling evidence that combination regimens are superior to sequential single agents.
clinical trials in metastatic breast cancer document that the addition of bevacizumab to some first- or second-line chemotherapy agents modestly improves
time to progression and response rates but does not improve overall survival. The time-to-progression impact may vary among cytotoxic agents and appears greatest
with bevacizumab in combination with weekly paclitaxel.

2 Randomized

Version 2.2013 © National Comprehensive Cancer Network, Inc. 2013, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any
form without the express written permission of NCCN®.

BINV-O
1 of 7

Panel recommends selecting patients for HER2-targeted therapy if their tumors are positive for HER2
by either ISH or IHC. The NCCN Guidelines consider IHC 3+ and HER2 gene/chromosome 17 ratio of 2 or greater as HER2-positive. According to
the guidelines, borderline IHC samples (eg, IHC
2+) should be subjected to reflex testing by a validated complementary method, such as ISH, that has
shown at least 95% concordance between IHC 0, 1+
results and ISH nonamplified results, and immunohistochemistry 3+ results and ISH amplified results.
Also, it is recommended that borderline ISH results
(average HER2/chromosome 17 ratio of 1.8 to <2 or
average HER2 gene copy number >4 to <6) should
undergo counting of additional cells, retesting by
ISH, or reflex testing by a validated immunohistochemistry method (see BINV-A, page 755).
Pertuzumab

Pertuzumab is a recombinant humanized monoclonal antibody that inhibits the ligand-dependent di-

merization of HER2 and its downstream signaling.
Pertuzumab and trastuzumab bind to different epitopes of the HER2 receptor and have complementary mechanisms of action. Therefore, the rationale
for administering the drugs together is to achieve a
more powerful blockage of the HER2 pathway. This
was demonstrated to be true in tumor models and
in humans, wherein combining pertuzumab with
trastuzumab provided a greater overall antitumor effect than either alone.8,9
In a randomized, double-blind, phase III study
(CLEOPATRA), 808 women with HER2-positive
metastatic breast cancer were randomized to receive
trastuzumab and docetaxel with or without pertuzumab as their first-line treatment.10 The results
demonstrated a 6.1-month improvement in median
progression-free survival with the addition of pertuzumab (12.4 vs 18.5 months; hazard ratio [HR]
for progression or death, 0.62; 95% CI, 0.51– 0.75;
P<.001). In addition, a strong trend was seen toward
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DOSING SCHEDULES FOR CHEMOTHERAPY REGIMENS FOR HER-2 POSITIVE RECURRENT OR METASTATIC BREAST CANCER
Preferred first-line agents for HER2-positive disease:
Pertuzumab + trastuzumab + docetaxel 30
 Pertuzumab 840 mg IV day 1 followed by 420 mg IV
Trastuzumab 8 mg/kg IV day 1 followed by 6 mg/kg IV
Docetaxel 75-100 mg/m2 IV day 1
Cycled every 21 days.
Pertuzumab + trastuzumab + weekly paclitaxel 31
Pertuzumab 840 mg IV day 1 followed by 420 mg IV cycled every 21 days
Trastuzumab
 4 mg/kg IV day 1 followed by 2 mg/kg IV weekly
or
 8 mg/kg IV day 1 followed by 6 mg/kg IV cycled every 21 days 33
Paclitaxel 80 mg/m2 IV day 1 weekly.
Other first-line agents for HER2-positive disease:
TCH chemotherapy 32
 Carboplatin AUC 6 IV day 1
 Paclitaxel 175 mg/m 2 IV day 1
Cycled every 21 days.
 Trastuzumab
 4 mg/kg IV day 1 followed by 2 mg/kg IV weekly
or
 8 mg/kg IV day 1 followed by 6 mg/kg IV every 21 days 33
Weekly TCH chemotherapy 34
 Paclitaxel 80 mg/m 2 IV days 1, 8, & 15
 Carboplatin AUC 2 IV days 1, 8, & 15
Cycled every 28 days.
 Trastuzumab
 4 mg/kg IV day 1 followed by 2 mg/kg IV weekly
or
 8 mg/kg IV day 1 followed by 6 mg/kg IV every 21 days 33

Trastuzumab + paclitaxel
 Paclitaxel
 175 mg/m 2 IV day 1 cycled every 21 days 35
or
 80-90 mg/m 2 IV day 1 weekly 36
 Trastuzumab
 4 mg/kg IV day 1 followed by 2 mg/kg IV weekly
or
 8 mg/kg IV day 1 followed by 6 mg/kg IV every 21 days 33
Trastuzumab + docetaxel
 Docetaxel
 80-100 mg/m 2 IV day 1 cycled every 21 days 37
or
 35 mg/m 2 IV days 1, 8, and 15 weekly38
 Trastuzumab
 4 mg/kg IV day 1 followed by 2 mg/kg IV weekly
or
 8 mg/kg IV day 1 followed by 6 mg/kg IV every 21 days 33
Trastuzumab + vinorelbine 39
 Vinorelbine 25 mg/m 2 IV day 1 weekly
 Trastuzumab
 4 mg/kg IV day 1 followed by 2 mg/kg IV weekly
or
 8 mg/kg IV day 1 followed by 6 mg/kg IV every 21 days 33
Trastuzumab + capecitabine 40
 Capecitabine 1000-1250 mg/m 2 PO twice daily days 1-14
cycled every 21 days
 Trastuzumab
 4 mg/kg IV day 1 followed by 2 mg/kg IV weekly 35,41
or
 8 mg/kg IV day 1 followed by 6 mg/kg IV every 21 days 33
®
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See References
(BINV-O, 6 of 7)
BINV-O
4 of 7

an overall survival benefit with pertuzumab, with a
34% reduction in the risk of death (HR, 0.66; 95%
CI, 0.52–0.84; P=.0008). The median overall survival was 37.6 months in the nonpertuzumab group
and had not yet been reached at the time of analysis in the group treated with pertuzumab.11 Notably,
no significant difference was seen in health-related
quality of life or toxicities between the treatment
arms, including no increase in either symptomatic or
asymptomatic cardiac dysfunction.12,13
Phase II trials have also assessed the activity and
tolerability for pertuzumab, pertuzumab with trastuzumab, and other regimens combining pertuzumab
and trastuzumab together with other active cytotoxics, such as paclitaxel and vinorelbine14,15 (ClinicalTrials.gov identifier: NCT01276041). Phase III trials
of pertuzumab plus chemotherapy without trastuzumab have not been reported.
Pertuzumab has antitumor activity in patients
beyond the first-line setting. The results of a multicenter, open-label, single-arm, phase II study show

that the combination of pertuzumab and trastuzumab is active and well tolerated in patients with
HER2-positive metastatic breast cancer that has
progressed on prior trastuzumab therapy. The trial
reported an objective response rate of 24.2% and a
clinical benefit rate of 50%.16 To determine whether
the clinical benefit seen in the study was from pertuzumab alone or was a result of the combined effect of
pertuzumab and trastuzumab, a cohort of 29 patients
whose disease progressed during prior trastuzumabbased therapy received pertuzumab monotherapy
until progressive disease or unacceptable toxicity.
Of these, 17 patients with disease progression continued to receive pertuzumab with the addition of
trastuzumab. In the 29 patients who received pertuzumab monotherapy, the objective response and
clinical benefit rates reported were 3.4% and 10.3%,
respectively, whereas in the 17 patients who received
dual blockade after progression on pertuzumab, the
objective response rate and clinical benefit rate were
17.6% and 41.2%, respectively.17
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DOSING SCHEDULES FOR CHEMOTHERAPY REGIMENS FOR HER-2 POSITIVE RECURRENT OR METASTATIC BREAST CANCER
Preferred agents for trastuzumab-exposed HER2-positive disease:
Ado-trastuzumab emtansine (T-DM1)42
 3.6 mg/kg IV day 1
Cycled every 21 days.
Other agents for trastuzumab-exposed HER2-positive disease:
Lapatinib + capecitabine 42

• Lapatinib 1250 mg PO daily days 1-21
• Capecitabine 1000 mg/m 2 PO twice daily days 1-14
Cycled every 21 days.

Trastuzumab + capecitabine 43

• Capecitabine 1000-1250 mg/m2 PO twice daily days 1-14

Cycled every 21 days.
• Trastuzumab
➤ 4 mg/kg IV day 1 followed by 2 mg/kg IV weekly 35,41
or
➤ 8 mg/kg IV day 1 followed by 6 mg/kg IV every 21 days 33
Trastuzumab + lapatinib44

• Lapatinib 1000 mg PO daily
• Trastuzumab
➤

➤

4 mg/kg IV day 1 followed by 2 mg/kg IV weekly
or
8 mg/kg IV day 1 followed by 6 mg/kg IV every 21 days 33

See References (BINV-O, 6 of 7)
Version 2.2013 © National Comprehensive Cancer Network, Inc. 2013, All rights reserved. The NCCN Guidelines and this illustration may not be reproduced in any
form without the express written permission of NCCN®.
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5 of 7

Further research is expected to determine the
ideal sequencing strategy for anti-HER2 therapy.
NCCN Recommendations: Based on the available
data, the NCCN Breast Cancer Panel recommends
pertuzumab plus trastuzumab in combination with a
taxane as a preferred option for first-line treatment of
patients with HER2-positive metastatic breast cancer (see BINV-21, page 756). Pertuzumab plus trastuzumab in combination with docetaxel is a category
1 recommendation, and in combination with paclitaxel is a category 2A recommendation (see BINV-O
1 of 7, page 757, and BINV-O 4 of 7, page 758, for
dosing schedule).
For patients with disease progression after treatment with trastuzumab-based therapy without pertuzumab, the NCCN Breast Cancer Panel recommends considering a line of therapy containing both
trastuzumab plus pertuzumab with or without a cytotoxic agent (eg, vinorelbine or taxane; see BINV-21,
page 756).

T-DM1

T-DM1 is a first-in-class antibody–drug conjugate.
Through a stable linker, the HER-2 targeting antitumor portion of trastuzumab is conjugated with the
microtubule-inhibitory agent DM1 (derivative of
maytansine). Therefore, T-DM1 delivers its antitumor activity to HER2-overexpressing cells through
combining the specificity of trastuzumab with cytotoxicity of maytansine, thus increasing the therapeutic index.18
A recent randomized, multicenter, open-label,
phase III study (EMILIA) showed overall and progression-free survival benefits for T-DM1 compared
with the combination of lapatinib and capecitabine
in patients with HER2-positive or metastatic breast
cancer previously treated with a taxane-trastuzumab regimen.19 The median progression-free survival
(assessed by independent review) with T-DM1 was
9.6 months versus 6.4 months with lapatinib plus
capecitabine; the HR for progression or death from
any cause was 0.65 (95% CI, 0.55–0.77; P<.001). The
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stratified HR for death from any cause with T-DM1
versus lapatinib plus capecitabine was 0.62 (95% CI,
0.48–0.81; P=.0005).19 Rates of grade 3 or 4 adverse
events were higher with lapatinib plus capecitabine
than with T-DM1 (57% vs 41%). The incidences of
thrombocytopenia and increased serum aminotransferase levels were higher with T-DM1 (frequency
>25%), whereas the incidences of diarrhea, nausea,
vomiting, and palmar-plantar erythrodysesthesia
were higher with lapatinib plus capecitabine.19
NCCN Recommendations: Based on the available
data, the NCCN Breast Cancer Panel recommends
T-DM1 as a preferred option for treatment of patients with HER2-positive metastatic breast cancer
who were previously treated with a trastuzumabbased regimen (see BINV-21, page 756, and BINVO 5 of 7, page 759, for dosing schedule).

Conclusions
The NCCN Guidelines for Breast Cancer are in
continuous evolution. They are updated annually
or sometimes more often, if new high-quality clinical data become available in the interim. The recommendations in the NCCN Guidelines, with few
exceptions, are based on the evidence from clinical
trials. Expert medical clinical judgment is required to
apply these guidelines in the context of an individual
patient to provide optimal care. The physician and
the patient have the responsibility to jointly explore
and select the most appropriate option from among
the available alternatives. When possible, consistent
with NCCN philosophy, the NCCN Breast Cancer
Panel strongly encourages patient/physician participation in prospective clinical trials. The full version
of the 2013 NCCN Guidelines for Breast Cancer is
available online (NCCN.org).
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Instructions for Completion
To participate in this journal CE activity: 1) review the learning
objectives and author disclosures; 2) study the education content; 3) take the posttest with a 70% minimum passing score
and complete the evaluation at http://education.nccn.org/
node/24674; and 4) view/print certificate. After reading the
article, you should be able to answer the following multiple-

Posttest Questions
1. True or False: The NCCN Guidelines consider IHC score of 3+
and HER2 gene/chromosome 17 ratio ≥2 as HER2-positive.
2. For a woman who has been newly diagnosed with HER2positive, ER/PR-negative metastatic breast cancer, which of
the following treatment options is listed as category 1 in the
current NCCN Guidelines?
a. 
Pertuzumab plus trastuzumab in combination with
paclitaxel
b. Pertuzumab plus trastuzumab in combination with
docetaxel
c.  Trastuzumab with or without chemotherapy

choice questions. Credit cannot be obtained for tests completed on paper. You must be a registered user on NCCN.org. If you
are not registered on NCCN.org, click on “New Member? Sign
up here” link on the left hand side of the Web site to register.
Only one answer is correct for each question. Once you successfully answer all posttest questions you will be able to view
and/or print your certificate. Software requirements: Internet.

d.  a and b
e. All of the above
3. A 55-year-old woman with HER2positive breast cancer treated with
trastuzumab and paclitaxel has clear
progression of the disease with documented metastases to the lungs, liver,
and bones. According to the NCCN
Guidelines, which of the following is a preferred treatment
option for this individual?
a. Ado-trastuzumab emtansine (T-DM1)
b. Trastuzumab + lapatinib
c.  Trastuzumab + pertuzumab
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