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tamoxifen and ABT-199 in ER+ breast cancer
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Abstract

The B-cell lymphoma/leukemia 2 protein (BCL-2) may
help many types of cancers to evade cell death.
However, identifying exactly where this is the case is a
challenge. ABT-199 is a small molecule that selectively
inhibits BCL-2, which is currently in clinical trials in
lymphoid malignancies. While inhibiting BCL-2 by
itself can cause cell death in hematopoietic tumors,
single-agent activity is harder to observe in solid
tumors. Combining ABT-199 with tamoxifen, the
standard endocrine therapy for estrogen receptor-
positive breast cancers, 85% of which have BCL-2
expression, represents a new strategy to prime cancer
cells for apoptosis and elicit better cancer cell death
responses.
dependent apoptotic pathway. The most dominant BCL-2
Breast cancer is a heterogeneous disease with at least
four categories according to its molecular markers and
gene expression profiles [1]. Estrogen receptor (ER), pro-
gesterone receptor, and human epidermal growth factor
receptor 2 (HER2) are the hallmarks for the classifica-
tion and they determine chemotherapy choices and clin-
ical outcome. Anti-estrogen therapy with tamoxifen or
aromatase inhibitors is a standard endocrine therapy in
many clinical situations for ER+ tumors. Unfortunately, a
significant fraction of patients with ER+ do not respond
to such therapies or they relapse after the initial remis-
sion [2,3]. Looking for more effective treatments is an
urgent need in breast cancer research. In Cancer Cell
(the July 8 issue of 2013 [4]), Vaillant and colleagues ad-
dressed this issue with the newest member of the Abb-
Vie (North Chicago, IL, USA) BCL-2 (B-cell lymphoma/
leukemia 2 protein) inhibitor drug family, ABT-199.
ABT-199 belongs to the anti-BCL-2 inhibitor family

originally developed by Abbott, whose research-based
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pharmaceuticals operation is now AbbVie. ABT-737 and
the orally bioavailable ABT-263 (navitoclax) are the
other two closely related inhibitors. ABT-737 and ABT-
263 inhibit BCL-xL and BCL-w as well as BCL-2. They
have been extensively studied in in vitro cell-based or
animal models and in primary patient samples [5,6].
Clinical application of ABT-263 has been limited, how-
ever, at least partially due to the thrombocytopenia
caused by inhibition of BCL-xL in circulating platelets
[7,8]. ABT-199 more selectively inhibits BCL-2 and has
demonstrated little or no effect on platelets in vitro and
in vivo [9-11].
BCL-2 is one of the most important anti-apoptotic

proteins in the BCL-2 family with regard to cancer. This
family comprises both anti- and pro-apoptotic proteins to
govern commitment to cell death via the mitochondrial-

dependence has been demonstrated in hematopoietic
cancers such as lymphoma or leukemia [9]. However,
recent analysis for 11,212 early-stage breast cancer cases
has concluded that BCL-2 is a favorable prognostic
marker for breast cancer across molecular subtypes and
independent of adjuvant therapy [12]. The addition of
BCL-2 into the model for a subset of cases improved
survival prediction. Luminal breast cancer (mostly ER+

breast cancer as studied by Vaillant and colleagues) has
the highest BCL-2 expression (83% compared with 50%
for HER2+, 18.5% for basal-like, and 41.4% for marker-
null subtypes). The high BCL-2 protein levels (by im-
munohistochemistry) suggest an opportunity to target
these cancers with BCL-2 inhibitors.
As shown in the article by Vaillant and colleagues [4]

and a relevant article published by the same group [13],
however, BCL-2 inhibitors alone do not yield breast tumor
xenograft regression. This contrasts to single-agent appli-
cations for ABT-263 or ABT-199 in chronic lymphocytic
leukemia, which can elicit notable responses even in
chemo-refractory disease [9]. Vaillant and colleagues,
using breast primary tumor xenografts in a nonobese
diabetic/severe combined immunodeficient (IL2Rγc−/−)
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mouse model, demonstrate that the combination of tam-
oxifen and ABT-737 or ABT-199 produced the largest re-
duction of tumor volumes and much longer survival
outcome than tamoxifen or ABT drug alone. This is con-
sistent with the finding in BCL-2+ basal-like breast cancer
xenografts, in which the tumor burden was reduced only
in the combination of ABT-737 and cytotoxic docetaxel
[13]. A mechanism of the activity of ABT-199 is that the
BCL-2 protein was primed with pro-apoptotic protein
BIM, suggesting that ABT-199 was provoking release of
BIM and initiation of apoptosis. In other studies, BCL-2
complexes with pro-apoptotic protein BIM have been
shown to be important in determining cellular sensitivity
to BCL-2 inhibition [14,15].
Many chemotherapies kill cancer cells via the mito-

chondrial apoptotic pathway. The interplay of BCL-2
family proteins largely determines the fate of cancer
cells. ABT-199 offers a great clinical opportunity because
of its specificity to BCL-2 which enhances its tolerability
as well as its unique mechanism of action directly at
mitochondria. In combination therapy, BCL-2 inhibition,
even when it does not cause outright cell death, can
prime cancer cells so that they move closer to the
threshold of commitment to apoptosis. In this position,
cancer cells are thus rendered more sensitive to subse-
quent therapies, as with tamoxifen in the article by Vail-
lant and colleagues [4]. Thus, in ER+ breast cancer, the
combination of ABT-199 with tamoxifen provides a new
strategy to overcome the protective effects of BCL-2 and
deliver efficacious therapies. In the coming years, it will
be very interesting to see in which cancers analogous
combinations of ABT-199 with standard therapies can
be used to improve clinical outcome.
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