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Abstract

Triple negative breast cancer is the most aggressive histologic subtype with an
increased risk of disease recurrence and a high potential for distant metastases.
Despite the drastic progress in the management of other metastatic breast cancer
subtypes, the current available treatments for the metastatic triple negative breast
cancer are not so promising. Cytotoxic agents remain among the only standard of care.
However, certain pathways were or are being evaluated in this setting. One of the main
mechanisms for cell proliferation is regulated by the epidermal growth factor receptor
(EGFR) pathway, and thus it was successfully targeted in many tumors: non small
cell lung cancer, colon cancer and head and neck squamous cell carcinomas. What is
the rationale from inhibiting the epidermal growth factor receptor in metastatic triple
negative breast cancer? What are the results of the previous trials and will there be any
place for EGFR inhibitors to control this highly aggressive breast cancer subtype? In
this short review of the literature, I will try to answer if there is an indication for EGFR
inhibitors in the metastatic triple negative breast cancer.
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Introduction

Triple negative breast cancer is a histologic subtype of breast
carcinomas characterized by the lack of expression of hormone
receptors (HR) and human epidermal growth factor receptor 2
(HER?2). Fifteen percents of the breast carcinomas are triple negative.
It is the most aggressive histological subtype, affecting younger age
population. It is highly associated with distant recurrences despite
adequate local control, mainly in the first three years following the
diagnosis. In the metastatic setting, the median overall survival is
around 12 months.'? The only available treatments still consist of
conventional cytotoxic chemotherapy and many promising results
were seen with poly—ADP-ribose—polymerase inhibitors (PARP)
inhibitors during this last decade. Many pathways and receptors
expressed in the metastatic triple negative breast cancer (mMTNBC) had
been the subjects of research and clinical trials: androgen receptors,
epidermal growth factor receptor (EGFR), antibody drug conjugate
via targeting certain surface receptors and anti—angiogenics.

What is the rationale from using EGFR
inhibitors in the mTNBC?

EGFR over expression has been reported in up to 78% of triple—
negative breast cancers.’ View the lack of targeted therapies in this
entity of breast cancer, the researchers tried to inhibit the EGFR
pathway. High EGFR copy number was associated with poor clinical
outcome in TNBC suggesting that evaluation of EGFR copy number
can be useful for predicting outcomes in patients with triple-negative
breast cancer and selecting patients for anti-EGFR-targeted therapy.
This was evaluated in many trials published in the literature. It is
unknown if EGFR is a valid target because many of the phase II

studies of EGFR tyrosine—kinase inhibitor in metastatic breast cancer
had at most 5% response rate. However, a major breakthrough in
EGFR-targeted therapy was reported at the European Society of
Medical Oncology meeting in October 2010,* where a randomized
phase III study, the BALI trial showed an overall response rate of
20% in patients with metastatic TNBC who received the cetuximab/
cisplatin combination, compared with a response rate of 10.3% in
the cisplatin—alone arm. Adding cetuximab to cisplatin doubled
the progression—free survival duration from 1.5 to 3.7 months (HR
0.675, P = 0.032).* Although the response rate (RR) was doubled in
the combination arm, it did not meet the pre—specified primary end
point of the study (up to an RR of 32%), thus the further usage of the
combination was abandoned. Moreover, the patients included in this
trial were early during their disease evolution and the result obtained
with the control arm is to be considered surprisingly low.

In the same perspective, the monoclonal antibody cetuximab
has shown some interesting activity in patients with TNBC when
combined with single—agent carboplatin [objective response rate
(ORR)=18] and with carboplatin/irinotecan (ORR=49% in the
TNBC population).’ Investigators tried to identify those patients with
metastatic TNBC who may benefit from cetuximab treatment, which
may be correlated with lower expression of alpha—crystalline B chain
(encoded by the CRYAB gene), higher expression of phosphatase and
tensin (PTEN) homologue and lack of KRAS expression in patients
with basal-like breast cancer.®

Another monoclonal antibody directed against EGFR, the
panitumumab, was investigated in a phase II trial in combination with
carboplatin and paclitaxel in patients with metastatic HER2—negative
breast cancer with ER and PR expression of <10% (clinical trial
NCT01009983). According to the clinicaltrials.gov website, the last
updates were posted in February 2018. Only fourteen patients were
analyzed. There were no statistical analysis provided for the antitumor
activity which was assessed by the objective tumor response according
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to RECIST criteria, and there is a lack of statistical analysis provided
for time to progression and survival. Thus, this trial had important
limitations, such as early termination leading to small numbers of
participants analyzed and technical problems with measurement
leading to unreliable or uninterpretable data, again as reported on the
clinical trials website (clinicaltrials.gov). Another phase II trial with
panitumumab, gemcitabine and carboplatin in patients with metastatic
TNBC has recently suspended recruitment. The suspension of this
trial was due to funding issues and was not related to safety or efficacy
results.

Small-molecule TKIs against EGFR (gefitinib, afatinib and
erlotinib) were also being evaluated in mTNBC. Baselga et al.’
reported that gefitinib showed minimal single-agent activity in
patients with metastatic breast cancer; this was consistent with the
results of a study by Dickler et al.,> which concluded that erlotinib
also showed a minimal activity as a single—agent therapy for patients
with metastatic breast cancer. These studies included patients with
metastatic breast cancer who were not selected for the presence
of activating mutations in the EGFR gene. In other tumour types,
stratifying the patient population according to EGFR activation status
has improved RRs with EGFR TKIs. It remains unknown whether
EGFR TKIs add any value to the therapy for TNBC.** However,
preclinical data support the use of erlotinib or gefitinib combined with
docetaxel or carboplatin in TNBC cell lines.” Furthermore, there was
no reported benefit from using the TKIs in mTNBC, with minimal non
significant clinical activity: 1 partial response in the erlotinib trial, in
association with bevacizumab and ORR of 0% in the phase II trials
with gefitinib and afatinib).”$1°

Conclusion

Despite the expression of the EGFR in mTNBC, the administration
of anti-EGFR therapies didn’t show any efficient results. Although
it is an important pathway in other cancer subtypes with impressive
survival results mainly in non small cell lung cancer, it is not the case
in mTNBC. Neither the early clinical data with EGFR tyrosine—kinase
inhibitor in metastatic breast cancer where the response rate was
around 5%, nor the late trials that tested the EGFR antibody and TKIs
in combination with cytotoxic chemotherapy showed a statistically
significant objective response. This lack of benefit can be explained
by the fact that the malignant cells depend on other proto—oncogenes
as well as on the activation of different pathways for growth,
proliferation and invasion. Unfortunately this entity of breast cancer
remains fatal and poorly controlled. Newer treatment modalities are
currently evaluated with promising results, mainly regarding the
antibody drug conjugates and immunotherapy, as it was presented in
the San Antonio meeting symposium in December 2017, and we are
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waiting for further data and results that are going to be discussed in
the American Society of Medical Oncology (ASCO) meeting.
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