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ABSTRACT

Metastatic breast cancer (BC) is considered
incurable, and it is generally treated with
sequential single-agent therapies to control it
with palliative intent. Cyclin-dependent kinase
4/6 inhibitors (CDK4/6i) are used in the front-
line setting of hormone receptor (HR)-positive,
HER2-negative BC, and guidelines discourage
the use of a second-line CDK4/6i after failure of
first-line use of this class of drugs due to lack of
data supporting this practice. We report a case
of a postmenopausal woman with HR-positive
and HER2-negative advanced BC who was trea-
ted with four lines of hormonal therapy and
more than five chemotherapy regimens, with
progression. Palbociclib was used in the sixth-

line therapy and discontinued after 5 months.
We then tried abemaciclib in the 11th-line set-
ting, where it induced a response that lasted
16 months.

Keywords: Breast carcinoma;Cyclin-dependent
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Key Summary Points

While metastatic breast carcinoma is
incurable, palliative therapy, chosen
according to surface markers, is still
warranted in patients with adequate
performance status and organ function.

National Comprehensive Cancer Network
Breast Cancer Guidelines recommend
multiple lines of systemic therapy to
palliate advanced breast cancer after
failure of three lines of hormonal therapy,
where clinicians should assess the value of
ongoing treatment, risks and benefits, and
patient preferences before moving to
supportive care. Some patients are offered
additional therapy if they maintain an
excellent performance status and desire
more treatment, especially if there are
viable options.
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We report a case of a postmenopausal
woman with breast carcinoma with 9-year
survival, where we tried multiple lines of
systemic therapy, most with response or
stabilization followed by progression.
Palbociclib plus letrozole was her sixth
line of therapy, then we tried abemaciclib,
another cyclin-dependent kinase 4/6
inhibitor, in the 11th line therapy and
achieved a sustained benefit for 16
months.

With this brief report we can raise
awareness about this option and allude to
this lack of complete cross-resistance
between these two CDK4/6 inhibitors.

INTRODUCTION

Excluding nonmelanoma skin cancer, breast
cancer (BC) is the most common cancer diag-
nosed in women and is the second leading cause
of cancer death among women after lung cancer
[1, 2]. Metastatic disease is generally considered
incurable, but it is known that we can control the
disease with sequential single-agent therapies
(unless there is a rapid tempo of disease, life-
threatening visceral involvement and large tumor
burden). We report a case of a postmenopausal
woman with estrogen-receptor (ER)-positive,
progesterone-receptor (PR)-negative and HER2-
negative BC. She was treated with four lines of
hormonal therapy (HT) and more than five
chemotherapy regimens, with initial response or
stabilization, followed by progression. Palboci-
clib, a cyclin-dependent kinase 4/6 inhibitor
(CDK4/6i), was used in the sixth line and dis-
continued after 5 months. After the 10th-line
therapy we tried abemaciclib, another CDK4/6i,
and it induced a response including in the liver.

CASE REPORT

A 70-year-old white woman was diagnosed in
October 2010 with metastatic right-sided BC,

hormone-receptor-positive (ER-positive, PR-
negative) and HER2-negative, with widespread
bone metastasis. The patient underwent pallia-
tive radiation to her lumbar spine with 10 meV
photon beam via an anterior–posterior/poste-
rior–anterior (AP-PA) technique, 2 Gy per day to
30 Gy, elapsed count of 12 days in March and
April of 2011. She received denosumab for pre-
vention of skeletal-related events and also
chemotherapy with vinorelbine from December
2010 to May 2011, which was poorly tolerated
and caused a rare occurrence of near total
alopecia. She was then started on letrozole, but
after 2 years the cancer progressed. She was
given fulvestrant until July 2014, with progres-
sion again. Tamoxifen was started in August
2014 and discontinued in December of the
same year because of progression.

In January 2015 she developed left lower
extremity swelling and underwent a left lower
extremity venous duplex ultrasound. The image
showed a left inguinal mass measuring
4.9 9 2.5 9 6.8 cm with a complex hypoechoic
center and abnormal vascularity, compatible
with necrotic lymphadenopathy, and addi-
tional lymph nodes were present. A left inguinal
lymph node mass biopsy was performed and
revealed small lymphocytes in a marginal zone
pattern and occasional colonization of reactive
follicles. By immunohistochemistry, lympho-
cytes were positive for CD20 and BCL2, and
negative for CD3, CD5 and CD10. A diagnosis
of marginal-zone lymphoma was made, an
indolent B-cell non-Hodgkin lymphoma. A
bone marrow biopsy at that time showed
involvement of the same lymphoma. She was
given rituximab for 4 weeks until April 2015,
and from June through October 2015 she
received bendamustine with rituximab every
28 days. The patient had a complete response
with no recurrence of her lymphoma.

Lymphoma treatment ended in October
2015, and a PET-CT from November 2015
showed progression in her bony disease. She
started letrozole with palbociclib until April
2016 with progression. She was placed on
capecitabine, which she received from May
2016 to September 2016, but the cancer pro-
gressed. The patient had exhausted her HT
options, so we switched to chemotherapy and
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re-treated her with vinorelbine at a lower dose
of 20 mg/m2 given every other week, which she
tolerated better, but after 3 months the disease
progressed. She received liposomal doxorubicin
for a year from November 2016 with a good
clinical response, but the drug had to be stop-
ped because of reaching the maximum recom-
mended cumulative dose over which the risk of
cardiotoxicity would be significantly increased.
She was then treated with gemcitabine from
November 2017 to March 2018, but PET-CT
from March showed widespread hyperme-
tabolic liver and osseous metastases with
increasing metabolism compared to the prior
exam, with the majority of the lesions showing
increasing metabolism, as well as new hyper-
metabolic osseous lesions. Due to these find-
ings, gemcitabine was discontinued and she
started eribulin.

The next PET-CT scan in May 2018 showed
widespread hypoattenuating hypermetabolic
liver and new osseous metastases, with pro-
gression. She was given paclitaxel but pro-
gressed with new liver lesions. A liver biopsy
was done in June 2018 and pathology reported
metastatic carcinoma consistent with breast
primary, immunoperoxidase stains positive for
cytokeratin AE1/AE3, ER (100% with strong
intensity), clone SP1, PR (20% with weak
intensity) and GATA-3. FoundationOne geno-
mic testing from the liver biopsy showed
stable microsatellite status and low tumor
mutational burden, and other genomic find-
ings: CCND1, C11orf30, FGF19, FGF3, FGF4
amplifications and AXIN1 R533_H534insQVHH
and MAP2K4 splice site 336_393?6del64
mutations. Paclitaxel was discontinued and she
started abemaciclib 200 mg BID in August 2018,
but the dose had to be reduced to 150 mg BID
due to diarrhea. She was treated with abemaci-
clib 150 mg twice daily beginning 08/09/2018,
with initial response followed by stable disease,
while working full-time as an accountant.

The patient progressed on abemaciclib in
late January 2020 confirmed by a new PET-CT.
She maintained Eastern Cooperative Oncology
Group (ECOG) I performance status. After dis-
cussion with the patient and her family, she was
given a reduced dose of irinotecan. When she
returned for follow-up on day 8, she presented

with complaints of shaking chills, fever and
weakness, which she had been having for a few
days but had not notified anyone. The patient
was admitted to the hospital for intravenous
antibiotics for febrile neutropenia but died of
sepsis the day after admission (day 9 of cycle 1).
Table 1 summarizes the patient’s treatment
chronology.

Informed consent was obtained from the
patient and her family for the inclusion of her
medical and treatment history within this case
report.

DISCUSSION

The American Cancer Society reports a 5-year
relative survival rate for metastatic BC of 27%
based on women diagnosed between 2009 and
2015 [3]. Although patients with HR-positive
disease have longer survival, statistics show us
that long-term survival for stage IV disease is
quite uncommon [4]. Here we report an unusual
patient with a more than 9-year survival after
being diagnosed with bone metastasis from
primary right-sided BC, who later developed
liver metastases and a non-Hodgkin lymphoma
that had to be treated with bendamustine and
rituximab.

The use of multiple lines of HT before
resorting to chemotherapy in patients with HR-
positive and HER2-negative advanced disease is
recommended by National Comprehensive
Cancer Network (NCCN) and European School
of Oncology (ESO)-European Society of Medical
Oncology (ESMO) current treatment guidelines
for breast cancer [5, 6]. After failure of three
lines of HT, multiple lines of systemic therapy
can be used to palliate BC considering risks and
benefits [6].

CDK4/6i (abemaciclib, palbociclib and ribo-
ciclib) are typically employed and have the best
efficacy if given in the front-line therapy in
patients with HR-positive, HER-negative BC.
Literature has demonstrated that patients who
received CDK4/6i plus HT versus HT alone as
the first-line setting had longer progression-free
survival, but they were not available when our
patient presented in 2010 [7–10]. Palbociclib
plus letrozole was her 6th line of therapy.
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Abemaciclib is the only CDK4/6i approved
for single-agent use in the subsequent-line
therapy of metastatic HR-positive and HER2-
negative BC [11]. However, NCCN Clinical
Practice Guidelines and 4th ESO-ESMO Inter-
national Consensus Guidelines for BC state that
a second-line CDK4/6i should not be tried after
failure of the first-line use of these agents due to
lack of data supporting this practice. Since our
patient maintained a good performance status
and desired more therapy after four HT regi-
mens, including letrozole and palbociclib, and
more than five chemotherapy regimens, it
seemed reasonable to try abemaciclib due to
lack of other good options and a significant
interval since prior exposure to a CDK4/6 inhi-
bitor. Since the patient started this therapy,
additional data emerged from multiple institu-
tions indicating activity of abemaciclib after
failure of palbociclib in a prior line of therapy
[12–15] as summarized in Table 2. The purpose
of this report is to raise awareness about this
option and to allude to this lack of complete
cross-resistance between the two CDK4/6
inhibitors.

After 10 lines of therapy, our patient had a
good response with abemaciclib alone, remain-
ing on this treatment for almost 16 months,
while palbociclib plus HT had controlled her
disease for only 5 months.

Mariotti et al. described metastatic BC
patients who responded to abemaciclib after
previous exposure to palbociclib. They reported
19 patients who received a mean of 5.6 prior
therapies, including palbociclib plus HT (ful-
vestrant or letrozole), before trying abemaciclib
in combination with HR or as a single agent.
Four cases (21%) had longer progression-free
survival (PFS) on abemaciclib compared to prior
palbociclib PFS, and although no partial or
complete response was observed, 33% had
stable disease [15].

Evidence for giving abemaciclib as a single
agent in subsequent lines of therapy of refrac-
tory HR-positive and HER2-negative metastatic
BC is found in the MONARCH 1 trial [11].
Abemaciclib demonstrated positive anti-tumor
activity in 26 patients of a total of 132 who
previously progressed on or after HT and
chemotherapy. MONARCH 1 excluded patients
previously treated with CDK4/6i; however, our

Table 1 Treatment chronology

Agents Start date End date Reason for discontinuation

Vinorelbine December 2010 May 2011 Progression

Letrozole May 2011 June 2013 Progression

Fulvestrant June 2013 July 2014 Progression

Tamoxifen August 2014 December 2014 Progression

Letrozole and palbociclib January 2016 April 2016 Progression

Capecitabine May 2016 September 2016 Progression

Vinorelbine September 2016 November 2016 Progression

Liposomal doxorubicin November 2016 November 2017 Maximum allowable cumulative dose reached

Gemcitabine December 2017 March 2018 Progression

Eribulin April 2018 May 2018 Progression

Paclitaxel May 2018 July 2018 Progression

Abemaciclib August 2018 December 2019 Progression

Irinotecan January 2020 January 2020 Death
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patient was previously exposed to palbociclib
and progressed on it, but she still had good
clinical benefit from abemaciclib. Additionally,
we administered more than five chemotherapy
regimens in the metastatic setting in our
patient, while MONARCH 1 administered no
more than two lines of chemotherapy during
metastatic disease.

It is important to discuss why our patient
might have responded to abemaciclib despite
failing palbociclib. There are some structural
differences between abemaciclib and the other
two CDK4/6i, palbociclib and ribociclib. Besides
being considered agents from the same drug

class, it is known that abemaciclib has greater
selectivity for CDK4 than for CDK6 and that it
can inhibit other kinases which are not inhib-
ited by the other two CDK4/6i, such as CDK9/7/
2/1, GSK3a/b and CAMK2c/d. It is suggested
that inhibition of these kinases by abemaciclib
overcomes known mechanisms of resistance to
CDK4/6 inhibition. Moreover, these agents
have some differences in pharmacokinetics.
Abemaciclib has the ability to induce cell death
and apoptosis and arrest in the G2 phase of the
cell cycle, and it is the most effective inhibitor
of CDK4/6. Nonetheless, the three agents seem
to have similar anti-tumor activity [16].

Table 2 Systematic literature search of abemaciclib post-palbociclib therapy in BC patients

Study ID Design Findings

Wander

et al. 2018

[12]

Evaluated patients (pts) of one institution with

HR?/HER2- metastatic BC (MBC) who had

received abemaciclib following an initial course of

palbociclib-based therapy

Twelve pts were included. Five pts (41.7%) had early

progression on abemaciclib, while three (25%) had

ongoing benefit (progression-free survival [PFS]

greater than 120 days). Three pts had recently

initiated abemaciclib therapy (less than 120 days

prior to the current analysis). A subset of pts

derived clinical benefit with continued exposure to

CDK4/6i

Wander

et al. 2019

[13]

Evaluated clinical outcomes in pts with HR?/

HER2- MBC who received abemaciclib following

progression on prior palbociclib at four US

academic centers

Twenty-one pts (36%) had abemaciclib treatment

duration exceeding 6 months (alone or combined),

including 10 who remained on treatment at

interim analysis (range 181–413 days). This is the

first multi-center experience demonstrating a

substantial proportion of pts with clinical benefit

with abemaciclib after prior CDK4/6i exposure

Tamragouri

et al. 2019

[14]

Performed a chart review of pts with HR?, HER2-

MBC who progressed on palbociclib and were

subsequently treated with abemaciclib with or

without fulvestrant

Twenty-one pts were included. The clinical benefit

rate for using abemaciclib after previous exposure

to palbociclib was 29% (6/21). All pts received

abemaciclib alone, demonstrating some activity of

this agent in pts previously treated with palbociclib

Mariotti

et al. 2019

[15]

Analyzed the efficacy of abemaciclib-based therapy

(ABT) after exposure to palbociclib in estrogen

receptor-positive MBC patients

Twenty-two pts who progressed on palbociclib were

included. Five (22.7%) pts had durable response to

abemaciclib. Of those, two (33.3%) had longer PFS

compared to prior palbociclib PFS. Abemaciclib

can result in durable response in selected pts who

progressed on palbociclib

Oncol Ther (2020) 8:351–358 355



Navarro-Yepes et al. suggested a differential
mechanism of resistance to abemaciclib versus
palbociclib. Western blot analysis revealed dose-
dependent downregulation of ERa, Rb, p-Rb and
p27 in palbociclib-resistant cells, which were
only partially cross-resistant to abemaciclib.
Also, a key mediator of DNA repair (Rad51) was
downregulated only in abemaciclib-resistant
cells. The authors examined the combination of
abemaciclib plus niraparib, a PARP inhibitor, in
organoid cultures created from patient-derived
xenograft (PDX) models with surrogate palbo-
ciclib-resistance cells, and found significantly
reduced viability, number and density of these
organoids. In vivo, with the same PDX models,
the treatment reduced the rate of tumor growth
and increased survival [17].

Among metastatic BC patients, there are
clearly some exceptional cases, such as this
patient who remained fully functional and a
productive member of society, that deserve
consideration from their providers. Besides the
heavy treatment with chemotherapy regimens
and the previous exposure to another CDK4/6i,
abemaciclib showed a 16-month response and
11-month longer PFS than palbociclib-based
therapy. This lack of complete cross-resistance
between these two CDK4/6i should be better
investigated.

The US Food and Drug Administration
approved the first CDK4/6i, palbociclib, less
than 5 years ago, and now we see ongoing trials
to find more uses for these agents [18]. There are
some ongoing studies that will generate
prospective data regarding response to CDK4/6i
after failure in a prior line of therapy. The
MAINTAIN trial (NCT02632045) will investigate
whether there is continued benefit for remain-
ing on a CDK4/6i at the time of switching to
anti-estrogen therapy in a randomized open-
label trial [19]. Another study, a phase II trial
with 100 participants in a single group assign-
ment, will determine the role of continuing
palbociclib treatment in combination with
another type of HT (fulvestrant) after disease
progression with palbociclib plus an aromatase
inhibitor (NCT02738866) [20].

Investigations into the use of CDK4/6i with
novel drugs can also be found. The TRINITI-1
study (NCT02732119), a single-arm open-label

trial, is looking to determine whether ribociclib
in combination with everolimus and exemes-
tane is effective in treating men and post-
menopausal women with HR?, HER2– locally
advanced or metastatic BC following progres-
sion on a CDK4/6i [21]. Initial results of TRI-
NITI-1 were already presented, and it achieved
its primary efficacy end point with clinical
benefit and tolerability [22]. The PACE trial
(NCT03147287) is a phase II research study
which is recruiting patients with metastatic HR-
positive HER2-negative BC to evaluate the
activity of fulvestrant alone, fulvestrant and
palbociclib, or fulvestrant, palbociclib and ave-
lumab combined, in participants who previ-
ously stopped responding to prior palbociclib
and HT. Trials are ongoing and results are
expected [23].

CONCLUSION

Our case report shows an unusually durable
response in such a late line of therapy in this
70-year-old woman with metastatic right-sided
BC. The patient responded to abemaciclib as her
11th-line therapy after previous exposure to
palbociclib. This illustrates the potential for
reintroducing a dissimilar member from the
same class of a drug that had been used many
lines before in unusual patients who exhibit
long-term survival, have responded to several
agents before, and have run out of new options.
As we look for the best treatment for our
patients, it is important to develop individual-
ized therapeutic strategies based on their per-
formance status, biology of disease, individual
track record and personal preferences.
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