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The Rapidly Changing Treatment Landscape of Systemic
Therapy for HER-2 Positive Metastatic Breast Cancer
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ABSTRACT

Human epidermal growth factor receptor 2 (HER-2) overexpressed breast cancer has traditionally been considered as
an aggressive disease with high risk of systemic and brain metastases and poor prognosis. Nowadays, we have many HER-2
targeting treatments that have radically changed patients’ outcomes. Among the oldest ones, trastuzumab, pertuzumab, lapatinib
and trastuzumab-emtansine have been for some years the backbone of established therapies. New drugs, such as tucatinib,
trastuzumab-deruxtecan, pyrotinib, neratinib and margetuximab, have recently joined the therapeutic arsenal, revolutionizing
the therapeutic field of this disease. Many other drugs are currently under development and give hope, with encouraging results
to heavily pretreated patients or those with central nervous system metastasis.
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Figure 1. Milestones of principal anti-HER-2 breast cancer therapies. HER-2, human epidermal growth factor receptor 2; T-DM1, trastuzumab-emtansine;
ERBb2, Erb-B2 Receptor Tyrosine Kinase 2 (=HER2).
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CLASSIC STANDARD OF CARE

HER-2 amplification, found in approximately 15%-20% of
breast cancers®, is a tyrosine kinase receptor of the erythro-
blastic leukemia viral oncogene homologue (ERBB) receptors
family. Like other members of the ERBB family, HER-2 is
a transmembrane protein composed of an extracellular
domain, a transmembrane segment and an intracellular
domain with a tyrosine kinase function.” HER-2 can dimerize
either with another HER-2 receptor (autodimerization), or
with another member of the ERBB family (principally
HER-3) (heterodimerization). Of note, HER-2 dimerization
occurs independently of any ligand binding and HER-2 has no
known ligand. Dimerization leads to the activation of the intra-
cellular kinase domain and subsequently intracellular signaling
cascades, such as the RAS/RAF/MAP kinase and the PIK3CA/
AKT/mTOR pathways, ultimately leading to cell proliferation.

Trastuzumab is a humanized monoclonal antibody targeting
the extracellular domain of HER-2, which acts by several
mechanisms. Trastuzumab induces the internalization of the
HER-2 receptor and inhibits the activation of intracellular
signaling pathways. Moreover, it promotes the immune response

towards tumor cells by attracting natural killer cells and allowing
their recognition of tumor cells via its Fragment crystallizable
(Fc)-segment, enhancing their destruction®. In the early 2000s,
the combination of trastuzumab with chemotherapy showed
superiority to chemotherapy alone in metastatic HER-2 positive
breast cancer, with an absolute overall survival (OS) benefit of
approximately 5 months.” The addition of an HER-2 blockade
to various treatment regimens has consistently been shown to
improve outcome, with an absolute OS of 5-8 months in a
meta—analysis (HR: 0.82 [95% CI: 0.71-0.94]; p=0.004).8
Interestingly, in the study of Slamon et al. (2001), the association
of trastuzumab and anthracycline led to 16% of cardiac toxicity
and was therefore abandoned, in favor of the association of
trastuzumab with a mono-chemotherapy, frequently a taxane.

It has been suggested that vinorelbine could be an alternative
therapeutic option for taxanes in this setting, demonstrating
comparatively similar progression-free survival (PFS) (12.4
months vs 15.3 months, HR: 0.94 [95% CI: 0.71-1.25];
p=0.67) and OS rates (35.7 months vs 38.8 months, HR: 1.01
[95% CI: 0.71-1.42]; p=0.98) in a phase III trial.’

Table 1. Table showing the trials having

Study Phase Line of Results
treatment (only statistically significant mentioned)
CLEOPATRA:
trastuczzemma%tierz?tyu;umab I 1 PFS: 18.7 months vs 12.4 months
P OS: 56.5 months vs 40.8 months
vs chemotherapy +
trastuzumab
trastuzifwgg)ofﬁaogzﬁnib Vs Il 2 PFS: 111 weeks vs 8.1 weeks
10 1ap OS: 14 months vs 8.3 months
lapatinib alone
T-DM1 stEf]IeLrInA(‘):thera N I 5 PFS: 9.6 months vs 6.4 months
. pY OS: 30.9 months vs 25.1 months
lapatinib
NALA:
chemotherapy + neratinib I 3 PFS: 8.8 months vs 6.6 months
vs chemotherapy + OS: statistically non-significant
lapatinib
HER2CLIMB:
trasszeLj:noathjatha;mb I 3 PFS: 7.8 months vs 5.6 months
OS: 21.9 months vs 17.4 months
vs chemotherapy +
trastuzumab
DESTINY-Breast03 PFS: not reached vs 6.8 months
trastuzumab 1l 2 o
OS: immature
deruxtecan
SOPHIA:
margetuximab + PFS: 5.8 months vs 4.9 months
chemotherapy Il >2 05: ongoing (2021)
vs trastuzumab + - ongoing
chemotherapy
Pyrofinib + chgmotherapy PFS: 18 months vs 7 months
vs lapatinib + Il >2 - o
OS: premature data/statistically non-significant
chemotherapy

established the main anti-HER-2
treatments. OS, overall survival; PFS,
progression-free survival; T-DM1,
trastuzumab-emtansine; vs, versus.
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The SAKK 22/99%, a phase III study, randomized patients to
receive either trastuzumab alone followed by trastuzumab plus
chemotherapy at disease progression or upfront trastuzumab
in combination with chemotherapy. Time to progression
(TTP) and OS did not differ significantly between the two
groups (12.2 months vs 10.3 months, HR: 0.7 [95% CI:
0.5-1.1]; p=0.1 and 35.6 months vs 36.3 months, HR: 0.9
[95% CI: 0.6-1.5]; p=0.55, respectively). In the subgroup
analysis of the trastuzumab alone arm, patients without the
visceral disease had a significantly longer TTP compared with
the patients with visceral metastases (21.8 months vs 10.1
months; HR: 2.1 [95% CI: 1.1-4.2]; p=0.03). Based on these
findings, the authors suggested that single-agent trastuzumab
could be a sufficient treatment option for individual patients
without visceral involvement.

Pertuzumab, another anti-HER-2 antibody, targets a different
epitope of the extracellular domain of the protein and
specifically inhibits the HER-2/HER-3 heterodimerization,
which normally leads to strong activation of intracellular
signaling pathways. Currently, based on the results of the
CLEOPATRA trial, the association of trastuzumab and
pertuzumab with a taxane represents the standard first-line
treatment for metastatic HER-2 positive breast cancer. In this
phase III, randomized controlled trial, patients underwent
randomization to receive cither trastuzumab-pertuzumab and
docetaxel or trastuzumab-docetaxel alone.!! Patients in the
intervention group had an absolute OS benefit of 16 months
(57 months vs 41 months; HR: 0.68 [95% CI: 0.56-0.84];
p<0.001), with more than 1/3 of the patients still alive at 8
years. Toxicities were higher in the trastuzumab-pertuzumab
group, with diarrhea, rash and hematological toxicities.

Although the CLEOPATRA trial used docetaxel, other
taxanes constitute a valid alternative, based on the results of
the PERUSE study. This trial compared trastuzumab-
pertuzumab in association with docetaxel, paclitaxel or
nab-paclitaxel, at the investigator’s choice.”> Among 1,436
patients, different taxanes showed similar median PFS when
associated with trastuzumab-pertuzumab: 19.6 months (95%
CI: 16.9-21.8) for docetaxel, 23 months (95% CI: 19.8-25.8)
for paclitaxel, and 18.1 months (95% CI: 12.2-32.3) for
nab-paclitaxel. Limitations of this study are that patients were
not randomized between the different taxanes and that only
65 patients reccived nab-paclitaxel. Different toxicity profiles
may guide the choice between these agents, as paclitaxel is
associated with a higher risk of neuropathy compared with
docetaxel (31% vs 16%) but a lower risk of febrile neutropenia
(1% vs 11%) or mucositis (14% vs 25%).

In patients with hormone receptor-positive tumors, regimens
avoiding chemotherapy by combining trastuzumab with or
without pertuzumab and aromatase inhibitors (AI) have been
studied. Of note, none of these have been head-to-head com-
pared with the association of chemotherapy and anti-HER2.
The association of trastuzumab and an Al increased PFS when
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compared with an Al but with rather disappointing results
(5.6 months vs 3.8 months, HR: 0.63 [95% CI: 0.47-0.84])."
The association of trastuzumab-pertuzumab and an Al has
been studied in the PERTAIN study', which demonstrated
superiority in PFS for the triple association over trastuzumab
plus an AI (18.9 months vs 15.8 months, HR: 0.65 [95% CI:
0.48-0.89]; p=0.007). Interestingly, >50% of the patients in
the PERTAIN study had received induction chemotherapy.
This strategy could be considered in situations in which
chemotherapy is not an option or as maintenance therapy.

Trastuzumab-emtansine or T-DMI, an antibody drug-
conjugate, consists of the antibody trastuzumab, bound to
the cytotoxic molecule emtansine, an inhibitor of microtu-
bules. When binding to HER-2, T-DMI is internalized, and
emtansine is released within the tumor cell, leading to delivery
of the cytotoxic drug directly on its target.” T-DM1 was tested
in the first-line metastatic setting, combined with or without
pertuzumab, in comparison to trastuzumab associated to a
taxane in the MARIANNE study.'® T-DM1, with or without
pertuzumab, failed to demonstrate a significant benefit in PFS
compared to trastuzumab with taxane. Its use is therefore not
recommended for the first-line treatment of metastatic disease,
except for patients with progressive disease occurring during
or soon after (approximately 6 months—12 months) the end of
adjuvant treatment with pertuzumab and trastuzumab.!”

T-DM1 demonstrated benefits in the second or third-line
setting in the EMILIA' and TH3RESA"Y studies. In the
pivotal EMILIA trial, 978 patients with metastatic HER-2
positive breast cancer who had progressed on prior treatment
with trastuzumab and taxane were randomized between
T-DM1 or capecitabine and lapatinib. T-DM1 improved both
PFS (10 months vs 6 months, HR: 0.65 [95% CI: 0.55-0.77];
p<0.0001) and OS (31 months vs 25 months; HR: 0.75 [95%
CI: 0.64-0.88]) and resulted in less grade 3—4 adverse events
(41% vs 57%).

The TH3RESA trial compared T-DMI to the investigator’s
choice chemotherapy in the third-line setting, for patients
previously treated with trastuzumab and lapatinib-based
regimens. Of note, 68% of the controlled group also received
trastuzumab along with chemotherapy. Among the 602
patients treated, T-DM1 resulted in a better PFS (6.2 months
vs 3.3 months, HR: 0.53 [95% CI: 0.42-0.66]) and OS (22.7
months vs 15.8 months; HR: 0.68 [95% CI: 0.54-0.85];
p=0.0007), and comparable safety profiles T-DM1 represents
the treatment of choice in the second or third-line setting, for
patients who have progressed on one or two trastuzumab-based
regimens.

Lapatinib, a reversible inhibitor of HER-2 and epidermal
growth factor receptor -1 (EGFR-1), represents the first TKI
approved for the treatment of HER-2 positive metastatic
breast cancer. Lapatinib is a small molecule targeting and
inhibiting the intracellular kinase domain of the HER-2
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receptor.?’ In association with capecitabine, lapatinib resulted
in an amelioration of PFS (6.2 months vs 4.3 months; HR:
0.57 [95% CI: 0.43-0.77]; p<0.001) when compared with
capecitabine alone, in the EGF 100151 trial, among patients
previously treated with trastuzumab, a taxane and an anthra-
cycline.”’ However, the trial was stopped early after the
preliminary interim analysis, as no survival benefit could be
demonstrated.

Lapatinib has also been tested alone or in association with
trastuzumab in the EGF104900 trial?, with 291 patients
previously treated with trastuzumab. The trastuzumab-
lapatinib association improved OS compared to lapatinib alone
(14 months vs 8.3 months, HR: 0.74 [95% CI: 0.57-0.97];
p=0.026), mainly demonstrating the benefit of continuing
trastuzumab beyond progression. Based on these results and the
results of the EMILIA trial, lapatinib represents one of the
multiple options responsible for the third-line settings after
progression on trastuzumab-pertuzumab-taxane and T-DM1.

NEW THERAPEUTIC AGENTS

Trastuzumab-deruxtecan represents another antibody-drug
conjugate, consisting of a monoclonal antibody targeting HER-2
coupled with deruxtecan, a topoisomerase I inhibitor. While
stable in the plasma, trastuzumab-deruxtecan is easily cleaved
by enzymes upregulated in cancer cells, such as lysosomal
cathepsins, releasing the cytotoxic compound deruxtecan. Of
note, trastuzumab-deruxtecan has a high cytotoxic drug to
antibody ratio (8:1), compared to T-DM1*. Moreover,
deruxtecan shows high permeability to the cell membrane and
can diffuse to bystander cells, regardless of their expression of
HER-2.>* Trastuzumab-deruxtecan has also demonstrated
activity against HER-2 low-tumor cells.”

Efficacy of trastuzumab-deruxtecan in metastatic breast cancer

was studied in the phase II Destiny-Breast01 trial*®

,asingle-arm
trial. Participants were heavily pretreated patients that had
received a median of 6 prior lines of treatment for metastatic
discase. All patients had received prior treatment with
trastuzumab and T-DM1, and the majority (65%) had received
pertuzumab. An impressive overall response rate (ORR) of
60.9% (95% CI: 53.4-68.0) was reported in this population,
with a median duration of response of 14.8 months (95% CI:
13.8-16.9) and a median PFS of 16.4 months (95% CI: 12.7 to
not reached). Of note, some significant toxicities were observed,
including hematological toxicities nausea, vomiting, and
interstitial lung discase (13.6%). Adverse events led to treatment
discontinuation in 15% of patients. Noteworthy, most intersti-
tial lung diseases were of low grade, but 2 deaths were attributed
to interstitial lung disease by independent adjudication. Based
on these results, the Food and Drug Administration (FDA)
granted accelerated approval to trastuzumab deruxtecan for
metastatic HER-2 positive breast cancer for the patients with at
least 2 prior anti-HER-2 regimens for metastatic disease.

healthbook Times Oncology Hematology

The results of the phase III Destiny-Breast03 trial, evaluating
trastuzumab-deruxtecan in the second-line setting have been
the ESMO Congress 2021.7
Opverall, 524 patients previously treated with trastuzumab and

presented recently at
a taxane were randomized to either trastuzumab-deruxtecan
or T-DM1. Trastuzumab-deruxtecan significantly improved
PFS (the primary endpoint) compared with T-DMI1 (not
reached vs 6.8 months; HR: 0.28 [95% CI: 0.21-0.37];
p=7.8x10??). The estimated 12-month OS rates seemed to fa-
vor trastuzumab-deruxtecan, but the pre-specified boundary
for statistical significance was not reached (94.1% vs 85.9% 12
months OS), likely due to immature follow-up. Regarding
safety, treatment-emergent adverse event rates were similar be-
tween both arms, with interstitial lung disease occurring in
10.5% of patients treated with trastuzumab-deruxtecan (grade
1-2: 9.7%, grade 3: 0.7%, grade 4-5: 0%). Thus, the pulmo-
nary toxicity profile seemed significantly lower than what was
observed in previous trials in more heavily pretreated patients.
These results will likely be practice-changing, establishing
trastuzumab-deruxtecan as the preferred therapy in the
second-line setting.

Trastuzumab-deruxtecan is currently being compared to
treatment of investigator's choice (trastuzumab-capecitabine
or capecitabine-lapatinib) in phase III randomized controlled
trial Destiny-Breast02%, in patients having received T-DM1.
Trastuzumab-deruxtecan is also being tested in the second-line
setting against T-DM1 in the Destiny-Breast03 trial” and
more recently in the first-line for metastatic disease in the
Destiny-Breast09®, in which trastuzumab deruxtecan, in
association, or not, with pertuzumab, is compared to
trastuzumab, pertuzumab and a taxane. Based on preliminary
results with promising signs of activity in HER-2 low
metastatic breast cancer, trastuzumab deruxtecan is also
currently evaluated in this setting"*%.

Tucatinib. Brain metastases remain a major issue for patients
with metastatic HER-2 positive breast cancer since up to half
of them will develop intracranial lesions.* Until recently,
treatment possibilities were radiation on metastasis or surgery,
with existing antitumoral drugs (trastuzumab emtansine or the
association of capecitabine with lapatinib)*, showing only a
modest efficacy with substantial toxicities. Tucatinib is an oral,
reversible, powerful and selective HER-2 TKI. In cell signaling
tests, tucatinib was found to be 1,000 times more selective for
HER-2 than for the EGFR, with the great advantage of brain
penetrance.

It has been studied as a third-line therapy of metastatic HER-2
positive breast cancer in the HER2CLIMB trial®, as a
component of dual blockade in association with trastuzumab
and capecitabine and compared to the latter two drugs alone.
Patients with and without active brain disease were included.
The tucatinib arm offered an increase of the PES at 1 year
(33.1% vs 12.3%, HR: 0.54 [95% CI: 0.42-0.71]; p<0.001),
as well as an OS benefit at 2 years (44.9% vs 26.6%, HR: 0.66
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[95% CI: 0.50-0.88]; p=0.005). The median PFS benefit was
of 2.2 months and the median OS benefit was of 4.5 months.
The superiority of tucatinib was shown independently of the
presence of visceral disease or the hormonal receptor status.
Particularly with patients with brain metastases, tucatinib
showed efficacy with a confirmed objective response of 40.6%
(95% CI: 35.3-46.0). The estimated PFS at 1 year was 24.9%
in the tucatinib-combination group and 0% in the placebo-
combination group (HR: 0.48 [95% CI: 0.34-0.69];
p<0.001), with the risk of disease progression or death being
52% lower in the tucatinib-combination group compared to
the standard arm.

Concerning safety profile, the most common adverse event
was diarrhea, more frequent in the intervention group but
mostly of grade 1 or 2. The major grade 3 adverse event was
palmar-plantar erythrodysesthesia which was more frequent in
the tucatinib group (13% vs 9%). However, there was no major
difference in discontinuation rate in both arms of the trial.

These results confirm that tucatinib is an interesting and inno-
vative option for heavily pretreated patients, especially those
with brain metastases. The FDA has already approved the
drug, although the main limitation in clinical practice is still
its high cost.*® Currently, in Switzerland, tucatinib is not one
of the drugs approved by the Federal Office of Public Health
(FOPH) and first, a negotiation with the patient’s health
insurance is necessary.

A trial studying the combination of tucatinib with trastuzumab
deruxtecan in patients having received at least 2 prior lines of
anti-HER-2 treatment is currently ongoing.”’

Neratinib is an irreversible HER-1, 2, and 4 TKI. It was
first studied as adjuvant treatment in the EXTENET trial,
including high-risk patients with HER-2 overexpressed disease
in a localized setting after 1 year of adjuvant trastuzumab™®, in
which it reduced significantly the proportion of clinically
relevant distant and locoregional breast cancer relapses.

The NALA trial evaluated this pan-HER-2 inhibitor as a
third-line treatment for patients with metastatic HER-2 breast
cancer, including those with asymptomatic intracranial
disease. Neratinib was associated with capecitabine and
compared to lapatinib and capecitabine (and not the actual
standard of care, trastuzumab).” After a median follow-up of
30 months, the PFS was increased by 2 months in the neratinib
combination group (8.8 months vs 6.6 months HR: 0.76 [95%
CI: 0.63-0.93]; stratified log-rank p=0.0059), with no statis-
tical difference in OS. The overall response was similar in both
arms, with a median duration of response prolonged by 3
months in the intervention group (HR: 0.50 [95% CI:
0.33-0.74]; p=0.0004). Concerning safety, the most common
adverse events were diarrhea and nausea in the neratinib group,
as seen in the adjuvant setting with no impact on the discon-
tinuation rate. A subgroup analysis showed better results in
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patients with non-visceral or hormone-negative disease. Of
note, treatment with neratinib with patients presenting brain
metastases showed no difference in PFS compared to the
control arm.

Neratinib is approved by FDA in this setting, but it is actually
difficult to implement it in daily practice because of the
negative cost-efficacy ratio. Neratinib has also been studied in
the first-line setting in the negative phase Il NEfERT-T trial®,
which failed to demonstrate the benefits of neratinib in
association with paclitaxel, compared with chemotherapy and
trastuzumab. Concerning the subgroup of patients with
central nervous system (CNS) disease, neratinib in mono-
therapy has failed to show substantial efficacy”, however, its
association with capecitabine in later lines proved a considerable

ORR of 32.8% (95% CI: 27.1-38.9).

Pyrotinib is a second—generation, irreversible, pan-HER
receptor TKI targeting EGFR, HER-2, and HER4. It was
studied in phase II-Chinese study with patients pretreated
with trastuzumab, anthracyclines and taxanes. The drug was
combined with capecitabine and compared to lapatinib with
capecitabine.”” ORR was significantly higher in the interven-
tion group (78% vs 57% [95% CI: 4.0%-38.7%]; p=0.01).
There was an 11 month (18 vs 7) increase in PFS in the
pyrotinib group (HR: 0.36 [95% CI: 0.23-0.58]; p<0.001).
However, grade 3 or 4 toxicities were higher with pyrotinib
combination with mainly diarrhea and hand-foot syndrome,
without signiﬁcant impact in the discontinuation rate
compared to the standard arm.

Another phase III, known as PHOEBE trial (patients
pretreated with trastuzumab and taxanes) confirmed the
longer PFS (12.5 months vs 6.8 months, HR: 0.39 [95% CI:
0.27-0.56]; p<0.0001) as well as the manageable toxicity
profile of pyrotinib.” To the best of our knowledge, this drug
has never been compared to the standard of care in the first-
line in the metastatic setting.

Margetuximab. Another potentially useful drug in the
therapeutic arsenal against HER-2 positive breast cancer is
margetuximab®. This anti-HER-2 monoclonal antibody has a
similar affinity and specificity to trastuzumab but has a modified
Fc region. The engineered chimeric Fc region has increased
binding to CD16A with improved antibody-dependent cell
toxicity. Pre-clinical studies showed an enhanced efficacy
against, among others, tumors with low expression of HER-2 or
those that have developed resistance to trastuzumab treatment.

Clinical efficacy was tested in the phase III SOPHIA clinical
trial®. Patients with discase progression on at least two anti-
HER-2 therapies and less than three therapies in the
metastatic setting were randomized to chemotherapy in associ-
ation with margetuximab or trastuzumab. The primary
endpoint of PFS was significantly different between the two
treatment arms (HR: 0.76 [95% CI: 0.59-0.98]; p=0.03) but

healthbook.ch  October, 2021



Treatment Landscapc of HER-2 Positive Metastatic Breast Cancer

with a median PFS gain of 0.9 months. Final results for the
secondary endpoint (OS) are awaited in 2021 to determine if
the relatively marginal PES gain is translated into OS improvement.

PERSPECTIVES

The advent of anti-HER-2 has transformed the outlook of
HER-2 positive disease and constitutes one of the first exam-
ples of precision medicine. While targeting a driving genomic
alteration has been achieved in the management of HER-2
positive breast cancer, diverse response to treatment and prog-
nosis can still be observed and could be linked with marked to
inter- and intra-tumoral heterogeneity. For instance, subgroup
analyses of several randomized clinical trials of anti-HER-2
therapies are consistently showing a trend towards a higher
magnitude of OS benefit in patients with hormone receptor
(HR) negative/ HER-2 positive disease.**>*” Moreover, in the
PATRICIA phase II trial, assessing the safety of a combination
of the CDK4/6 inhibitor palbociclib and trastuzumab (with
or without endocrine therapy for hormone sensible [ER+]
cases), Luminal A and B Pam50 intrinsic molecular subtypes*
were independently associated with longer PFS than non-
luminal tumors?”. Concerning intra-tumoral heterogeneity,
tumor subpopulations with low levels or absence of HER-2
amplification have been identified as potential drivers of
resistance to treatment and disease progression in the early and

advanced settings.***

Interestingly, within each molecular subtype, minimal
transcriptomic differences (between 0.3% and 3.9% of genes
differentially expressed), other than HER-2 expression, were
observed between HER-2 positive and negative tumors.
Furthermore, in HER-2 positive tumors, HER-2 expression is
higher in the HER-2 and basal-like molecular subtypes than in
Luminal subtypes.”

HER-2 expression has been identified as a prognostic biomarker
in the CLEOPATRA study®', with higher expression levels
associated with a better prognosis. The same results were
observed in the EMILIA** and TH3RESA trials®. Combining
HER-2 expression with molecular subtyping to identify a
subgroup of patients (HER-2 molecular subtype and HER-2
high expression) allowed the identification of HER-2 positive
carly breast cancer that is highly responsive to HER-2 treat-
ment and raises the possibility of chemotherapy de-escalation
in this group of patients. Applying these findings to the
management of advanced breast cancer may contribute to
future de-escalation studies in the advanced setting.>*

On the other side of the spectrum, the management of HER-2
low tumors (without ERBb2 amplification by iz situ hybridi-
zation, expressinglow protein levels by immunohistochemistry
(IHC) is the focus of intense research). This group is marked
by biological heterogeneity, with the majority of the tumors
being HR-positive (65%).” Patients with HER-2 low discase
have a similar survival profile to those with HER-2 negative
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disease, independent of HR status. A large phase III trial is
ongoing to determine the efficacy of trastuzumab deruxtecan
in the advanced HER-2 low setting.*

While immunotherapy in general, and immune checkpoint
inhibitors in particular, have revolutionized the management
of several types of cancer, their use in the management of
breast cancer is slowly starting to materialize, particularly for
patients with advanced triple-negative breast cancer (TNBC).
The focus of extensive research is also how to harness the thera-
peutical power of immunotherapy to improve the outcomes of
patients with HER-2 positive disease.

A retrospective analysis of the CLEOPATRA study showed
that high levels of tumor-infiltrating lymphocytes (TILs) were
associated with a better prognosis, suggesting that therapies
that elicit immunity in HER-2 positive tumors could improve
outcomes.”® However, the addition of programmed death-
ligand 1 (PD-L1) inhibitor atezolizumab to trastuzumab
emtansine led to more adverse events without improved
survival outcomes.” As observed in other immunotherapy
trials, a trend towards a benefit was observed in a subgroup of
patients with high expression of PD-LI. Similar results have
been observed in the phase Ib-II Trial PANACEA, assessing
the safety and activity of the pembrolizumab-trastuzumab
combination for patients with trastuzumab-resistant HER-2
advanced disease.”® Additional trials are ongoing to determine
the efficacy of immunotherapy in the immune marker-defined
subgroups of patients that could derive the most benefit.

As in other cancer types and subtypes of breast cancer, de-
escalation trials are increasingly frequent. In various studies in
the advanced HER-2 setting, a subset of patients can be long
responders. For instance, approximately 16% of the patients
receiving the trastuzumab-pertuzumab maintenance treatment
in the CLEOPATRA study are alive and progression-free 8
years after enrolment, despite only 54% of the included in the
study patients being treatment naive.”” Similar rates of long
responders can also be observed in the EMILIA trial®.
Current guidelines suggest an anti-HER-2 maintenance treat-
ment until intolerance or disease progression. This strategy may
result in increased adverse events and financial toxicity without
added benefit for some of the patients that may be long respond-
ers. Furthermore, de novo metastatic patients are characterized
by longer PES and lower prevalence of brain metastasis, and they
could be the target of initial intense treatment that could
prevent the need for indefinite maintenance therapy.®

With this in mind, the Translational Breast Cancer Research
Consortium will start a phase II clinical trial assessing the
safety and efficacy of an approximately 2-year treatment plan
that includes a sequence of several anti-HER-2 treatments and
local therapy with patients with treatment naive advanced breast
cancer. Monitoring, by following circulating tumor DNA, will
also be performed to determine the potential utility of this
biomarker in the follow-up of this particular group of patients."”
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Therapies targeting the CDK4/6 and PIK3CA mutation-
dependent mTOR signaling activation have transformed the
management of metastatic non-HER-2 amplified estrogen-
positive disease. Patients with HER-2 amplification were
excluded from the SOLAR-1 study®! (evaluating the efficacy of
PIK3CA inhibitor ER(+)/HER-2(-)
metastatic disease), and a dedicated study for patients with

alpelisib  in

HER-2 amplified hormone receptive positive tumors is
ongoing (NCT04208178)%.

CDK4/6
abemaciclib) target cell cycle progression directly in ER+

inhibitors (e.g., palbociclib, ribociclib and
tumors without retinoblastoma (RB) loss or loss of function.
The efficacy of abemaciclib in combination with fulvestrant
and trastuzumab as a third or more line of treatment in
metastatic ER-positive/HER-2 positive treatment was tested
in the monarcHER trial®. The triple combination was superior
to the chemotherapy and trastuzumab standard of care,
resulting in improved PFS at an 80% significance level (medi-
an PFS of 8.3 months vs 5.7 months, HR: 0.67 [95% CI:
0.45-1.00]; p=0.051). Surprisingly, the same result was not
observed when the study arm of abemaciclib and trastuzumab
without fulvestrant was compared with the standard of care,
suggesting that endocrine treatment is similar to the HER-2
negative context necessary for optimal CDK4/6 efficacy.®

OS results areeagerly awaited to determine the extent to which
the identified PFS benefit translates into a longer OS.

CONCLUSIONS

There is no doubt that significant progress has been achieved in
the treatment of HER-2 metastatic breast cancer in the last
decades, leading to a clear improvement of prognosis. HER-2
overexpression protein, initially classified as a predictive
biomarker of poor prognosis, has now become a targetable
molecular alteration, with many HER-2 inhibitors having
greatly improved patients’ outcomes and long-term survival.
Unfortunately, acquired resistance is the main hinder in the
course of this disease, leading to tumor progression. More data
that will help to understand the resistant mechanisms better are
needed and helpful predictive biomarkers to guide the determi-
nation of the best and individualized treatment sequence of each
patient. Integration of new treatments for specific subgroups
will maximize outcomes and patients” quality of life. Many
different molecules are actually being evaluated and will
undoubtedly change the landscape of treatments of this
particular subtype of breast cancer.
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