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The Role of CDK 4/6 Inhibitors in Breast Cancer

Treatment
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Almost two thirds of breast cancers express the estrogen recep-
tor (ER), which plays an important role in malignant growth stimu-
lation and as therapeutic target. In postmenopausal patients, aro-
matase inhibitors (Al e.g., letrozole and anastrozole) have become
the treatment of choice in first-line therapy [1]. Unfortunately,
some patients have a primary or de novo resistance to first-line en-
docrine therapy and even patients who initially respond will acquire
resistance to treatment and relapse. On disease progression, sec-
ond-line treatment options include other classes of AI (steroidal or
nonsteroidal) and the ER antagonists fulvestrant and tamoxifen [2].

The study of resistance to endocrine therapies in hormone re-
ceptor (HR)-positive breast cancer has aimed at identifying new
therapeutic strategies that enhance the efficacy of endocrine thera-
pies. However, endocrine resistance is a frequent problem in breast
cancer treatment. Yet, insights into estrogen mediated signaling
allowed the development of therapeutic approaches interacting
with the cell cycle which might overcome endocrine resistance in
breast cancer patients.

Dysregulation of the cell-cycle control is a frequent event in
breast cancer and occurs via a number of different mechanisms.
These dysregulations involving components of CDK4/6 and cyclin
D lead to a survival advantage of the cancer cell. CDK4/6 inhibi-
tion can reduce cell growth and suppress DNA replication in tu-
mors with functional tumor-suppressor retinoblastoma protein
(RB). The cell-cycle machinery is important for efficacy of hormo-
nal therapy in breast cancer, as ER-positive RB-negative xenograft
models are resistant to tamoxifen [3].

In ER-positive metastatic breast cancer, often several lines of
therapy are effective until patients require chemotherapy. Cell-
cycle control is a very promising additional option to prolong
progression-free survival and time until chemotherapy is needed.
Results from the phase IIT study PALOMA 3 showed that adding
palbociclib to fulvestrant more than doubled the duration of dis-
ease control. Women with previously treated, HR-positive, HER2-
negative advanced breast cancer [4] gained almost 5 months of

disease control. Palbociclib plus fulvestrant allowed patients to
maintain good quality of live (QoL) in the endocrine resistance set-
ting while experiencing substantially delayed disease progression
[5]. In the phase II trial PALOMA 1 evaluating palbociclib in com-
bination with letrozole in treatment-naive patients, an improve-
ment in progression-free survival could be seen (26.1 vs. 7.5
months) [6]. The results of the phase III trial PALOMA 2 evaluat-
ing letrozole with or without palbociclib in HR-positive, HER2-
negative advanced breast cancer patients presented at the ASCO
Annual Meeting in June 2016 confirmed these positive findings
[7]. All trials illustrate the high potential of CDK4/6 inhibition and
the clinical impact of this new treatment approach.

In this issue of BREAST CARE, Marcus Schmidt will highlight
pre-clinical data and early clinical trials which led to an accelerated
approval of palbociclib by the US Food and Drug Administration
(FDA) as first-line treatment in combination with letrozole in ad-
vanced HR-positive and HER2-negative breast cancer [8].

Johannes Ettl adds more data about the clinical trials investigat-
ing palbociclib [9]. To date, 2 large clinical trials have been fully
published and one was presented at a meeting. In his article, he
discusses the results of these trials and their clinical relevance for
the management of HR-positive advanced breast cancer. In addi-
tion, he gives information about QoL measurement in patients
treated in the PALOMA 3 trial.

Romualdo Barroso-Sousa and colleagues give an overview
about new upcoming components, mainly abemaciclib and riboci-
clib [10]. The preclinical and clinical data are described as well as
toxicity profiles and drug action. Ribociclib has already been inves-
tigated in the combination with antiestrogens in the MONALEESA
trials and also with additional PI3K inhibitors. Abemaciclib is the
only CDK4/6 inhibitor that passes the blood-brain barrier. But it
also has a different toxicity profile. The combination with anties-
trogens has been investigated in the MONARCH trials.

Selective CDK4/6 inhibitors represent an important therapeutic
advance in HR-positive breast cancer. The role in other breast can-
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cer subtypes and the combination with other agents will be of fur-

ther interest. The articles in this issue of BREAST CARE give an

overview of the current status and directions for future develop-

ment that will help to improve treatment of breast cancer patients.
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