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The ALTERNATIVE trial has shown progression-free
survival (PFS) benefit with the addition of lapatinib (LAP) to
trastuzumab (TRAS) and an aromatase inhibitor (Al) among
postmenopausal patients with hormone receptor (HR),
human epidermal growth factor receptor 2 (HER2)-positive,
metastatic breast cancer (MBC). These findings were reported
by Johnston ez 4l. in the Fournal of Clinical Oncology (1).

HER-2 positive breast cancer represents approximately
20% of breast tumors, with substantial clinical and molecular
heterogeneity (2,3). This heterogeneity has been suggested
to underlie the variability of response and clinical benefit not
only to ant-HER?2 agents but also to endocrine therapies like
tamoxifen and Als.

Among HER-2 positive tumors, the level of ER
expression apparently defines two distinct subtypes, with
different biological behavior and different patterns of
response and resistance to systemic anticancer therapies.
The “triple positive” subtype, namely, estrogen receptor
(ER)/progesterone receptor (PgR)/HER2 positive tumors
that represent about 10% of all breast cancers, could be
regarded as the subset which most closely resembles the
luminal-like tumors. Nevertheless, it has been consistently
reported that with HER2-positive/HR-positive tumors
derive less benefit from endocrine therapy (ET) than
patients with HER2-negative/HR-positive disease (4,5).

There is abundant preclinical evidence for a cross-talk
between endocrine signaling and growth factor receptor (GFR)
pathways, including HER family receptors (6,7). Retrospective
studies showed that tumors of high HER2 expression levels
are less responsive to treatment with tamoxifen possibly due
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to activation of downstream kinases, which turn increase the
ER pathway transcriptional activity even in the presence of
tamoxifen (8). Moreover, the nongenomic activation of the
ER pathway can be activated by high levels of GFRs and
their ligands (9). Extensive research has shown that enhanced
expression of HER2 with increased activation of downstream
signalization cascades by MAPK and PI3K/AKT/mTOR is
associated with acquired resistance to ET (10).

This bidirectional crosstalk between ER and HER2
pathways possibly contributes not only to resistance to
endocrine agents but also to anti-HER? therapy (9). Preclinical
studies hypothesized that some HER2-overexpressing tumors
that are apparently ER-negative might actually revert to ER
positivity after exposure to anti-HER2 agents (11). Therefore,
simultaneous targeting of both HER2 and ER pathways is
probably more effective than endocrine monotherapy. From
this point of view, in addition to the interest in the PI3K/
AKT/mTOR pathway, the inhibition of CDK4/6 represent
a promising therapeutic strategy that will act downstream of
the GFR pathways at the interface of proliferation signaling
pathways and the cell cycle machinery (12).

The ALTERNATIVE trial is an open-label study in
which eligible patients (from 122 sites in 29 countries)
were randomly assigned (1:1:1) to treatment with LAP in
combination with TRAS or TRAS or LAP. It is essential to
emphasize that patients had received prior ET and previous
neoadjuvant, adjuvant or first-line TRAS plus chemotherapy.
LAP was given at 1,000 mg/day in the LAP-plus-TRAS group
and at 1,500 mg/day in the LAP group. TRAS was given at the

usual dose every 3 weeks. Investigator’s choice of Al included
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Figure 1 Kaplan-Meyer curve of PFS among the three treatment arms of the ALTERNATIVE trial. LAP, lapatinib; TRAS, trastuzumab;

Al, aromatase inhibitor; HR, hazard ratio; PFS, progression-free survival.

letrozole, anastrozole, or exemestane. The primary endpoint
was investigator-assessed PFS for the combination versus the
"TRAS group in the intent-to-treat population.

Median PFS was 11.0 months in the combination (LAP
+ TRAS + Al) group vs. 5.7 months in the TRAS (TRAS
+ Al) group (hazard ratio =0.62, P=0.0064) (see Figure I).
A consistent benefit of the combination treatment was
observed across prespecified subgroups. Median PFS in the
LAP group was 8.3 months (hazard ratio vs. TRAS group
=0.71, P=0.0361). Overall response rates (ORR) in the
combination, TRAS, and LAP groups were 31.7%, 13.7%,
and 18.6%, with median durations of response of 13.9, 8.3,
and 11.1 months, respectively. Overall survival (OS) data
were immature at the time of analysis; median OS was 46.0,
40.0, and 45.1 months in the three groups.

The safety and toxicity profile of the three treatment arms
was consistent with the known safety profile of TRAS and
LAP. The frequency of adverse effects (AEs), mostly grade 1
or 2, was higher in the two LAP arms (92% each) than in the
TRAS arm (74%). The most frequent AEs were diarrhea, rash,
paronychia and nausea. Nonetheless, the incidence of grade 3
or 4 AEs and serious adverse events (SAEs) was similar in the
three treatment groups, with the exception of grade 3 diarrhea,
which was higher in the LAP + TRAS arm (13%).

"Two previous trials have reported benefit of combining
single HER2 blockade plus E'T, without chemotherapy, in the
first-line setting compared with ET alone in HER2-positive/
HR-positive advanced breast cancer (13,14). A significant
reduction in the risk of progression was demonstrated with
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the combination of TRAS plus anastrozole or LAP plus
letrozole compared with Al monotherapy (see Table I). The
use of dual anti-HER2? inhibition represents a promising
strategy to further improve the clinical outcomes of these
patient population. The combination of TRAS and LAP is
based on the different mechanisms of action of these drugs.
TRAS is a recombinant humanized monoclonal antibody
directed against the extracellular domain of HER2 whereas
LAP is a HER2 and HER1 tyrosine kinase inhibitor (TKI)
that binds to the intracellular phosphorylation domain to
prevent receptor autophosphorylation upon ligand binding.
HER2-positive Breast cancer models have demonstrated
synergistic interactions between TRAS and LAP (17). In
the clinic, dual anti-HER? blockade plus chemotherapy has
been shown to improve outcomes in both the neoadjuvant,
adjuvant and metastatic settings compared with single HER2
blockade (16,18,19) .The present study (ALTERNATIVE) is
the first large, randomized clinical trial to exclusively investigate
this chemotherapy-sparing regimen in this specific population of
patients who had already received prior ET, chemotherapy and
TRAS neo(adjuvant) and/or first-line metastatic setting.

The investigators from the ALTERNATIVE trial
concluded that: “Dual HER? blockade with showed superior
PFS benefit in patients with HER2-positive/HR-positive MBC.
This combination offers an effective and safe chemotherapy-sparing
alternative treatment regimen for this patient population.”

Similarly, the PERTAIN trial report benefit of dual
HER?2 blockade (hazard ratio =0.65) in HER-2 positive HR-
positive advanced breast cancer. The median PFS was 18.9
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Table 1 Clinical trials evaluating the combination of endocrine therapy and anti-HER2 agents in HR-positive/HER2-positive metastatic breast

cancer

Trial (ref) Experimental arm

Control arm PFS

TANDEM (13) Trastuzumab + anastrozole (n=104)

EGF 30008* (14) Lapatinib + letrozole (n=111)

ELECTRA (15) Trastuzumab + letrozole (n=26)

PERTAIN (16) Pertuzumab + trastuzumab + Al (n=129)

ALTERNATIVE (1) Lapatinib + trastuzumab + Al (n=120)

Anastrozole (n=103)

Letrozole (n=108)

Letrozole (n=31)

Trastuzumab + Al (n=129)

Trastuzumab + Al (n=117)

4.8 versus 2.4 months (HR, 0.63; 95%
Cl: 0.47-0.84; P=0.0016)

8.2 versus 3 months (HR, 0.71; 95% Cl:
0.53-0.96; P=0.019)

14.1 versus 3.3 months (HR, 0.67; 95%
Cl: 0.35-1.29; P=0.23)

18.9 versus 15.8 months (HR, 0.65;
95% CI: 0.48-0.89; P=0.007)

11 versus 5.7 months (HR, 0.62; 95%
Cl: 0.45-0.88; P=0.0064)

*, only HER2-positive patients included in this analysis. PFS, progression-free survival; Al, aromatase inhibitor; HR, hazard ratio.

months with pertuzumab + TRAS + Al versus 15.80 months
with TRAS + Al It is important to emphasize that this trial
evaluated a population with different characteristics where
the majority of patients (77%) were TRAS naive and only
55% of patients had received induction chemotherapy (20).

The American Society of Clinical Oncology Clinical
Practice Guideline strongly recommend an association
of HER2-targeted therapy with chemotherapy as first-
line treatment for metastatic HR-positive/HER2 positive
breast cancer (21). The association of ET plus anti-HER?2
agents is an option in selected cases referred as moderately
strong recommendation. The ALTERNATIVE study
certainly adds to this recommendation despite that no
direct comparisons were performed to date between ET
versus chemotherapy plus HER2-targeted therapy. The
rational is that selected patients may benefit from the
association of ET and dual HER2-targeted therapy and
delay chemotherapy associated side effects. Of note in the
ALTERNATIVE trial patients with measurable disease
benefit more from dual HER2 blockage suggesting that
this regimen may be an option in a more aggressive disease.
In this context, the identification of predictive factors and
better understanding of mechanism of resistance in HER2-
positive/HR-positive should be a scientific priority (9).

In conclusion, “triple positive” breast cancers represent
a distinct subtype of tumors in which specific treatment
approaches that consider bidirectional crosstalk between
the ER and HER2 pathways are promising. In selected
patients, a chemotherapy-sparing treatment strategy using
the combination of ET and dual anti-HER2 agents such
as in ALTERNATIVE trial may be considered. We can
foresee significant additional data in this area in the near
future once several therapeutic agents targeting resistance
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mechanisms of ET and anti-HER treatments are currently
under development.
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