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What is the role of HER2-specific antibody immunity in patients
with HER2-positive early breast cancer receiving chemotherapy

plus trastuzumab?
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Breast cancer is the most common malignancy among women
worldwide and the leading cause of cancer death in many
countries (1). In around 20% to 25% of breast cancer cases,
there is an overexpression of HER2 or an amplification of its
gene (HER2-positive subtype); HER?2 is a transmembrane
receptor implicated in tumor replication, invasion and
dissemination (2). HER2-positive breast cancer is characterized
by a worse prognosis, aggressive disease, higher mitotic index,
worse nuclear grade and lymph nodes positivity (3).

The anti-HER2 monoclonal antibody trastuzumab
inhibits proliferation and induces death via intracellular or
extracellular mechanisms by targeting HER2-positive cells
and inducing receptor internalization and degradation (4).
"Trastuzumab was the first approved targeted therapy against
HER?2-positive breast cancer. In the early stage, results from
several trials suggested improved survival outcomes when
adjuvant trastuzumab was added to chemotherapy with
S-year disease-free survival (DFS) and overall survival (OS)
exceeding 80% and 90%, respectively (5). More recently,
pertuzumab has been also approved in the adjuvant setting.
Pertuzumab is an anti-HER?2 antibody with complementary
mechanism of action to that of trastuzumab (6); this
monoclonal antibody acts by preventing the dimerization
of HER2 with HER3 (7). Dual anti-HER?2 blockade with
trastuzumab plus pertuzumab has proved to be a successful
strategy also in the adjuvant setting leading to a 3-year DFS
rate of 94.1% (8).
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Despite the survival advantage associated with the
addition of trastuzumab to the treatment of early breast
cancer, a not negligible proportion of patients develop
disease relapse. With the recent approval of pertuzumab
in the early setting and the relatively small added benefit
associated with its use, the identification of the patients
who are more likely to benefit from anti-HER2 targeted
therapies represents an area of crucial importance to be
further developed in the coming years. In fact, besides
HER?2 itself, biomarkers predicting patients who may
truly benefit from anti-HER2 agents are still lacking (2).
Therefore, other predictors of response to targeted
therapies beyond HER?2 testing need to be identified.
HER2-specific antibodies may be promising biomarkers on
this regard.

The investigators of the NCCTG N9831 trial had
previously shown evidence on the important role of
immunity in HER2-positive early breast cancer by both
gene expression profile analyses (9) and the evaluation of
tumors infiltrating lymphocytes (TIL) (10). In the recently
published analysis by Norton and colleagues conducted
within the NCCTG N9831 trial, the investigators showed
that the serum levels of endogenous antibody immunity
specifically developed against HER2 (i.e., HER2-specific
antibodies) increased only with the use of adjuvant
trastuzumab (given sequentially or concurrently to
chemotherapy as per study design) and not following the
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administration of chemotherapy alone (11). In addition,
patients who experienced elevation in the levels of post-
treatment HER2-specific antibodies had improved DFS
compared to those in whom antibody levels remained
normal. The 5-year DFS rate after adjuvant trastuzumab
was 84% among patients with elevated antibodies, contrarily
to 60% in patients with normal levels (11).

This analysis raises the important questions on how
increased serum levels of HER2-specific antibodies can be
associated with better DFS, and if their levels should be
routinely monitored when treating breast cancer patients
with trastuzumab. Moreover, it remains to be proven
if HER2-specific antibodies should be considered as a
predictive factor for treatment effect and if their monitoring
can inform on its duration, maintenance or discontinuation.

Trastuzumab is probably the primary mediator of
activating the adaptive immune system as suggested
by the NCCTG N9831 trial results in which adjuvant
chemotherapy alone did not generate HER2-specific
antibodies, contrarily to the combined treatment of
paclitaxel and trastuzumab that resulted in an adaptive
immune response in the majority of patients (12). It can
be hypothesized that the generation of antibodies could be
mediated via antibody-dependent cell mediated cytotoxicity
(ADCC), a process leading to apoptosis and release of
antigens in the circulation, or through the activation of
antigen-presenting cells. Those cells can process antibody-
HER2 complex in the tumor microenvironment (13).
Another study examined specific antibodies against the HER2
extracellular and intracellular domains in patients receiving
chemotherapy plus trastuzumab (14). Clinical response
to trastuzumab and chemotherapy may be due to several
pathways involved in the adaptive immune response (15).

The levels of HER2-specific antibodies were shown
to be elevated prior to treatment in patients with HER2-
positive breast cancer, relatively to healthy individuals (14).
However, antibodies to HER2 extracellular domain
were increased in the adjuvant setting as compared to
the metastatic disease, while antibodies targeting the
intracellular domain were lower in the adjuvant setting.
Moreover, the induction of HER2-specific antibodies by
trastuzumab was more pronounced in patients with normal
(low) pre-existing antibody levels as compared to patients
with elevated levels at baseline. Also survival analyses
showed that the presence of high preexisting antibody
immunity to HER2 was associated with poorer progression-
free survival and OS (14).

Considering the timing for monitoring the serum levels
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of HER2-specific antibodies, in the NCCTG N9831 trial,
serum samples were taken between 19 months and 24
months post-treatment (11). However, in another study,
serum samples were collected around 4 months after
initiation of adjuvant therapy (14). The best timing for
measuring this biomarker after treatment initiation needs
to be further explored considering its potential clinical
implications.

Taken together, the available but limited data on
the topic including the recent analysis by Norton and
colleagues suggest that HER2-specific antibodies represent
emerging promising biomarkers to be further explored in
the setting of HER2-positive early breast cancer during
anti-HER? targeted therapy. Besides being able to target
the HER?2 extracellular domain and thus improving the
response to therapy, trastuzumab therapy appears to also
target the intracellular domain and other tumor antigens.
We hypothesized that patients more likely to beneficiate
from anti-HER2 targeted treatments are those who have
normal baseline levels of antibodies and then are capable of
generating significant levels of HER2-specific antibodies
following treatment initiation.

In conclusion, results from the study by Norton and
colleagues are encouraging and indicates a possible role of
measuring the levels of HER2-specific antibodies to predict
treatment response in patients with HER2-positive early
breast cancer receiving chemotherapy plus trastuzumab.
However, no strong conclusions on the potential clinical
implications of these findings can be made particularly
considering the small sample size (50 pairs of pre- and post-
treatment serum samples) of the analysis. Therefore, larger
studies are needed in the field to confirm these findings
and potentially allow the incorporation of the monitoring
of HER2-specific antibodies into daily practice in order to
better select the patients that would better respond to anti-
HER?2 targeted therapy or those with intrinsic treatment
resistance.
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