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Dual inhibition of HER2 in breast cancer treatment

In The Lancet, José Baselga and colleagues present results
from the phase 3 NeoALLTO trial, a pivotal investigation
of dual anti-HER2 therapy for neoadjuvant treatment of
breast cancer. The investigators used a straightforward
approach to assess whether combination treatment
with the antibody trastuzumab and the tyrosine
kinase inhibitor lapatinib was better than single-agent
treatment. 455 women were randomised to treatment
with trastuzumab, lapatinib, or both drugs combined
for 6 weeks, followed by addition of paclitaxel for
12 weeks and subsequent surgery. In terms of the
primary endpoint, pathological complete response (pCR)
at the time of surgery, dual blockade was significantly
more efficacious (51-3% [95% Cl 43-1-59-5]) than was
lapatinib (24-7% [18-1-32-3]) or trastuzumab (29-5%
[22-4-37:5]) alone. Because targeting of HER2 and
molecules important in downstream signalling is a
paradigm for targeted anticancer therapy, NeoALLTO is
a model for future research and clinical trial design.

A crucial scientific strength of NeoALLTO is the
study’s design. During the initial 6 week biological
window, targeted anti-HER2 treatment was given
without chemotherapy, enabling collection of samples
for translational research, and early tumour response
to be assessed without confounding by cytotoxic
therapy. Such approaches should be used more often in
pivotal trials of new drugs that target specific biological
pathways, to enable unbiased efficacy assessments to
be made. Equally important, such trials could help to
identify clinically useful markers of early response, with
the ultimate goal of tailoring neoadjuvant treatments
for individual patients.

InNeoALLTO,"after 6 weeks the dual treatment strategy
already had higher efficacy (tumour response rate 67%)
than did treatment with lapatinib (53%) or trastuzumab
(30%) alone. Differences in early tumour response had
diminished by the time of surgery, however, potentially
because of the addition of taxane or continuation
of treatment. Factors such as optimum assessment
timepoints and different mechanisms of action (eg,
antibodies or tyrosine kinase inhibitors) are important to
bear in mind, and careful consideration will be needed as
to whether the best predictor of clinical outcomes is early
or definite response, pCR, residual cancer burden, or all
these together in a combined algorithm.

The ultimate aim of breast cancer treatment is to save
lives, not just to achieve responses to treatment. With
targeted therapies being used in pathway-orientated trials
such as NeoALTTO, what matters most in early response
assessment needs to be established with respect to
prediction of long-term survival under adjuvant treatment.
The randomised postsurgery phase of NeoALTTO in
progress could inform that issue in the future. Whether
additional biomarkers other than HER2 could be helpful in
identification of how much specific patients benefit from
one treatment remains to be established; the conceptually
related NeoSphere trial’ did not resolve this question.

In NeoALLTO, the 12 week duration of targeted
treatment combined with paclitaxel was short compared
with other trials of neoadjuvant treatment involving one
or two targeted agents in HER2-overexpressing primary
breast cancer. In the NOAH,* GEICAM 2006-14,* CHER-
LOB,” and GeparQuinto trials,® and in the investigation
by Holmes and colleagues,’ at least 24 weeks of
preoperative combination therapy were used. The short
duration of targeted treatment in NeoALLTO apparently
did not compromise efficacy. For biological therapies, this
finding suggests a qualitative rather than quantitative
mechanism of action—ie, drugs that interfere with
pathways that control cancer cell replication duly prevent
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tumour cell growth and survival. Therefore, tremendous
possibilities for clinical use might exist, and there is a
clear difference from cytotoxic therapy in which long
treatment duration is usually most effective.?

A 12 week treatment duration was also used in
NeoSphere,® a randomised phase 2 trial of neoadjuvant
trastuzumab, docetaxel, pertuzumab (another HER2-
directedantibodyinterferingwith receptordimerisation),
and combination therapy. As in NeoALLTO," the dual-
targeted strategy combined with a taxane resulted in
a significantly higher pCR rate than did either antibody
alone. These results are in agreement with findings
in advanced breast cancer.® NeoSphere also yielded a
pCR rate of 16-8% (95% Cl 10-3-25-3) when the two
antibodies were combined without chemotherapy,
suggesting a potential role of treatment that does not
include chemotherapy for HER2-positive breast cancer,
an option which was not assessed in NeoALLTO.

The development of biological therapies for breast
cancer will have to be viewed in the context of
treatments for all stages of the disease. On the basis of
neoadjuvant trials such as NeoALLTO,' the traditional
sequence of drug testing (first in advanced disease, then
neoadjuvant, then adjuvant settings) could be revised,
both from a scientific and a regulatory perspective.
In the future, assessment of a pathway-directed
therapeutic intervention in rigorous neoadjuvant
trials might be sufficient for validity in a biomarker-
defined population of patients to be accepted. Trials
in the neoadjuvant setting based on research-based
hypotheses (after establishment of drug safety) could
lead to a saving of enormous sums in drug development
costs, and promising new drugs for treatment of early
breast cancer could become available much more
quickly than at present.

For the present generation of anti-HER2 drugs, such
a resource-saving concept is not yet accepted. The
adjuvant combination of lapatinib and trastuzumab
is being tested in the ALLTO trial (NCT00490139),
which has already finished recruitment. The addition
of pertuzumab to trastuzumab will be assessed in the
adjuvant APHINITY trial (NCT01358877). Neoadjuvant
findings can predict outcomes in adjuvant trials; indeed,
results from NeoALLTO" and the GeparQuinto trial (in
which lapatinib was not as successful as trastuzumab)®*°
anticipated a modification of ALLTO. The lapatinib
group was closed in the adjuvant ALLTO trial after a

recommendation based on futility from the independent
data monitoring committee.”

The optimum duration of targeted therapies remains
unclear. In most trials, overall treatment duration is
1 year,” but this arbitrary period has been challenged.”
Although undertreatment or withholding of potential
benefits should be avoided, clinicians also have the
obligation to avoid overtreatment, not only with
traditional chemotherapy,* but also with costly targeted
therapies. Therefore, questions about duration of
treatment and possible differential efficacy in biomarker-
selected patient subcohorts need to be incorporated
into clinical trials of targeted therapies.® Standard-
defining trials should not be left to drug manufacturers,
with their economic incentive towards protracted
treatment durations, alone; such trials are best governed
by collaborative academic groups and should be
accompanied by translational research enterprises.
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