Special Issue on "Endometrial Cancer: Pathogenesis, Diagnosis And Treatment"

International Journal of Clinical Therapeutics and Diagnosis ( )
ISSN 2332-2926

ErbB Targeted Therapy in Endometrial Cancer

Review Article

Androutsopoulos G, Michail G, Adonakis G, Decavalas G

Department of Obstetrics and Gynecology, University of Patras, Medical School, Rion, Greece.

Abstract

The potential role of ErbB receptors (especially EGFR and EtbB-2) as targets for cancer therapy has been investigated
for over 30 yeats.

Anti-ErbB monoclonal antibodies (MoAbs) bind to the extracellular domain of EGFR or ErbB-2 and prevent ligand bind-
ing and receptor activation. They are an attractive and appropriate treatment option in patients with advanced, recurrent or
metastatic endometrial cancer and with EGFR and ErbB-2 overexpression.

ErbB-specific tyrosine kinase inhibitors (TKIs) block the binding of ATP to the intracellular domain of EGFR and/or
ErbB-2 and prevent tyrosine kinase activity and subsequent intracellular signaling. They are another attractive and appropri-
ate treatment option in patients with advanced, recurrent or metastatic endometrial cancer and with EGFR and ErbB-2
overexpression.

The overall response rate to ErbB targeted therapies is modest, unless they are associated with chemotherapy or radio-
therapy. Moreover, molecular targeted therapies have still shown modest effect in unselected endometrial cancer patients.

Perhaps ErbB-targeted therapies may be used as adjuvant treatment in type II endometrial cancer patients with EGFR and
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ErbB-2 overexpression.
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Introduction

The epidermal growth factor system (EGF system) is present in
various human organs |1, 2|. It has important role in cell prolif-
eration, differentiation and apoptosis during embryogenesis and
postnatal development [1, 2].

Dysregulation of the EGF system signaling network is involved
in cancer, diabetes, autoimmune, inflammatory, cardiovascular
and nervous system disorders [1,3].

Especially in cancer, the EGF system signaling network becomes
hyperactivated with a variety of mechanisms (ligand overproduc-
tion, receptor overproduction, constitutive receptor activation)
[3-5]. Furthermore, the EGF system in cancer contributes in pro-
liferation, transformation, angiogenesis, migration and invasion

[6].

The potential role of ErbB receptors (especially EGFR and
ErbB-2) as targets for cancer treatment has been investigated for
over 30 years [7].

Classification

ErbB targeted therapies classified into 2 main categories: |7, 8]
Anti-ErbB Monoclonal Antibodies (MoAbs)

1. Anti-EGFR MoAbs: cetuximab, panitumumab. They bind to
the extracellular domain of EGFR on the surface of tumor
cells [7-9]. Subsequently they prevent ligand binding and li-
gand dependent receptor activation [ 7-9]. Moreover they pre-
vent receptor-ligand internalization [8].

2. Anti-ErbB-2 MoAbs: trastuzumab, pertuzumab. They bind
to the extracellular domain of ErbB-2 on the surface of tu-
mor cells [7-9]. Trastuzumab prevents ligand independent
receptor activation, but the exact mechanism of action is
subject of debate [7-9] Pertuzumab prevents receptor ho-
modimerization and heterodimerization [7-9].
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ErbB-specific Tyrosine Kinase Inhibitors (TKIs)

1.  EGFR TKIs: gefitinib, erlotinib. They block the binding of
ATP to the intracellular tyrosine kinase domain of EGFR in
tumor cells [7-9] They prevent tyrosine kinase activity and
subsequent intracellular signaling [7-9]. Gefitinib and etlo-
tinib are reversible TKIs [9].

2. EGFR and ErbB-2 TKIs: lapatinib, afatinib. They block the
binding of ATP to the intracellular tyrosine kinase domain
of EGFR and ErbB-2 in tumor cells [7, 8]. They prevent
tyrosine kinase activity and subsequent intracellular signal-
ing [7, 8]. Moreover, dual TKI overcome the potential for
redundancy in receptor signaling pathways [8]. Lapatinib is
reversible TKI, while afatinib is irreversible TKI [9].

Effectiveness in Endometrial Cancer

Anti-ErbB Monoclonal Antibodies (MoAbs) in endometrial
cancer

Anti-ErbB MoAbs may be an attractive and appropriate treat-
ment option in patients with advanced, recurrent or metastatic
EC and with EGFR and ErbB-2 overexpression [10-15].

A phase IT study (NCT00392769) evaluated the efficacy of cetuxi-
mab in unselected patients with advanced or recurrent EC [106,
17]. Unfortunately, that study failed to demonstrate significant
activity of cetuximab [10, 17]. In the study population, the partial
response rate was 5% [17].

The clinical efficacy of trastuzumab has been reported in several
case reports, in patients with advanced, recurrent or metastatic
EC and with ErbB-2 overexpression [10, 18-20]. In those cases
trastuzumab used as single agent or in combination with chemo-
therapy demonstrating significant activity. [10, 18-20].

A phase II study of Gynecologic Oncology Group (GOG-181B)
evaluated the efficacy of trastuzumab as single agent in unselected
patients with advanced or recurrent EC and with ErbB-2 over-
expression [21]. Unfortunately, that study failed to demonstrate
significant activity of trastuzumab [21]. Perhaps, this may be at-
tributed to problems in the study design [20]. In the study popula-
tion, the partial response rate was 0% [21].

An ongoing randomized phase II study (NCT01367002) evalu-
ates the efficacy of carboplatin/paclitaxel with or without trastu-
zumab in selected patients with advanced or recurrent type II EC
(papillary serous) and with ErbB-2 overexpression [22].

ErbB-specific Tyrosine Kinase Inhibitors (TKIs) in endo-
metrial cancer

ErbB-specific TKIs may be another attractive and appropriate
treatment option in patients with advanced, recurrent or metastat-
ic EC and with EGFR and ErbB-2 overexpression [11-15, 23-20].

A phase II study of Gynecologic Oncology Group (GOG-229C)
evaluated the efficacy of gefitinib as single agent in unselected
patients with persistent or recurrent EC [26]. Unfortunately, that
study failed to demonstrate significant activity of gefitinib [26]. In
the study population, the complete response rate was 4.1% and
the progression free survival 26 months was 16.6% [206].
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A phase II study (NCIC IND-148) evaluated the efficacy of etlo-
tinib as single agent in unselected patients with advanced or met-
astatic EC [25]. Unfortunately, that study failed to demonstrate
significant activity of erlotinib [25]. In the study population, the
partial response rate was 12.5% [25].

A phase II study of Gynecologic Oncology Group (GOG-229D)
evaluated the efficacy of lapatinib as single agent in unselected
patients with persistent or recurrent EC [24]. Unfortunately, that
study failed to demonstrate significant activity of lapatinib [24] In
the study population, the partial response rate was 3.3% and the
progression free survival 26 months was 10% [24].

Effectiveness in well-defined subgroups of endometrial
cancer

Molecular targeted therapies have failed to demonstrate signifi-
cant activity in unselected EC patients [11-15, 23-27]. Overall re-
sponse rate to these drugs is modest, unless they are associated
with chemotherapy or radiotherapy [7].

ErbB-targeted therapies have not clinically tested in type II EC
[28]. Perhaps ErbB-targeted therapies may be used as adjuvant
treatment in type II EC patients with EGFR and ErbB-2 overex-
pression [10, 12-15, 18, 19, 28-35].

Especially the role of ErbB-targeted therapies in selected EC pa-
tients, should be further investigated in clinical trials [10, 11, 14,
15, 20, 21, 23, 25, 28, 35-38]. Moreover further studies into the
molecular pathways of EC, may increase our knowledge and lead
to the discovery of new generation molecules with higher thera-
peutic efficacy [11, 13-15, 38].
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