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Abstract
BACKGROUND
Pathological complete response (pCR) is rare in hormone receptor-positive (HR+)
HER2-negative breast cancer (BC) treated with either endocrine therapy (ET) or
chemotherapy. Radical resection of locoregional relapse, although potentially
curative in some cases, is challenging when the tumor invades critical structures.
The oral cyclin-dependent kinase 4/6 inhibitor palbociclib in combination with
ET has obtained a significant increase in objective response rates and
progression-free survival in patients with advanced BC and is now being
evaluated in the neoadjuvant setting. We present a clinical case of a patient with
an inoperable locoregional relapse of HR+ HER2-negative BC who experienced
pCR after treatment with palbociclib.

CASE SUMMARY
We report the clinical case of a 60-year-old patient who presented with an
inoperable locoregional relapse of HR+, HER2-negative BC 10 years after the
diagnosis of the primary tumor. During a routine follow-up visit, breast magnetic
resonance imaging and positron emission tomography/computed tomography
revealed a 4-cm lesion in the right subclavicular region, infiltrating the chest wall
and extending to the subclavian vessels, but without bone or visceral
involvement. Treatment was begun with palbociclib plus letrozole, converting
the disease to operability over a period of 6 mo. Surgery was performed and a
pCR achieved. Of note, during treatment the patient experienced a very
uncommon toxicity characterized by burning tongue and glossodynia associated
with dysgeusia, paresthesia, dysesthesia, and xerostomia. A reduction in the dose
of palbociclib did not provide relief and treatment with the inhibitor was thus
discontinued, resolving the tongue symptoms. Laboratory exams were
unremarkable. Given that this was a late relapse, the tumor was classified as
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endocrine-sensitive, a condition associated with high sensitivity to palbociclib.

CONCLUSION
This case highlights the potential of the cyclin-dependent kinase 4/6 inhibitor
plus ET combination to achieve pCR in locoregional relapse of BC, enabling
surgical resection of a lesion initially considered inoperable.

Key words: Hormone receptor-positive advanced breast cancer; Endocrine therapy;
Cyclin-dependent kinase 4/6 inhibitor; Pathological complete response

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: The rate of pathological complete response after endocrine therapy in hormone
receptor-positive breast cancer is low, limiting the value of pathological complete
response as a surrogate endpoint for the effectiveness of this treatment. Moreover,
radical resection of locoregional recurrence is difficult to achieve when the tumor
invades critical structures, e.g., blood vessels. Several studies have evaluated whether
endocrine therapy could also be used as a research platform for testing novel drugs in
patients with ER-positive disease.
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INTRODUCTION
Pathological  complete  response  (pCR)  occurs  infrequently  in  hormone  receptor
positive (HR+), HER2-negative breast cancer (BC) treated with endocrine therapy (ET)
or chemotherapy. A recent meta-analysis reported similar clinical responses in H+ BC
treated with neoadjuvant ET or chemotherapy, but lower toxicity for the former[1]. The
use of neoadjuvant therapy potentially facilitates breast conservation and permits the
assessment in vivo  of biomarkers to identify responsive or resistant subgroups of
tumors. Radical resection of locoregional relapse, albeit potentially curative, may be
problematic when the tumor invades critical structures.

CASE PRESENTATION

Chief complaints
In November 2018, a 60-year-old woman in follow-up for BC at our institute [Istituto
Scientifico Romagnolo per lo Studio e la Cura dei Tumori (IRST) IRCCS] experienced
a locoregional relapse.

History of past illness
In June 2008 the patient underwent mastectomy, with a diagnosis of moderately
differentiated (G2) infiltrating ductal carcinoma of the right breast [estrogen receptor
(ER) 80%, progesterone receptor 50%, HER2-,  MiB1 15%),  pT1cpN0 M0. She was
referred to our institute (IRST IRCCS) and, based on the disease stage and prognostic
factors, began adjuvant hormone therapy with tamoxifen in September 2008. Given
her premenopausal status,  a luteinizing hormone-releasing hormone analog was
added. The patient completed 5 years of hormone therapy.

Personal and family history
The medical history of the patient was unremarkable.

History of present illness
In November 2018, after a disease-free interval of 125 mo, the patient reported pain in
the right subclavicular region. A targeted ultrasound scan and subsequent breast
magnetic resonance imaging (MRI) revealed the presence of a 4-cm lesion infiltrating
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the  muscle  and fat  tissue of  the  right  subclavicular  region and extending to  the
subclavian vein and artery. A positron emission tomography/computed tomography
scan confirmed a locoregional relapse, without, however, involvement of viscera or
bone (Figure 1A). The lesion was biopsied and histology confirmed a metastasis of
breast adenocarcinoma with immunophenotypical features of ductal carcinoma of the
breast  (ER  100%,  progesterone  receptor  90%,  HER2-  and  Ki67  25%).  The
multidisciplinary team excluded the option of surgery due to the involvement of
axillary vessels.

Systemic treatment
In November 2018,  the patient started first-line therapy with letrozole 2.5 mg/d
administered orally continually and palbociclib 125 mg/d orally taken on a 21-d-on,
7-d-off basis. After the first cycle, the patient reported several adverse events (AEs)
i.e., grade 3 neutropenia, burning tongue and glossodynia associated with dysgeusia,
paresthesia, dysesthesia, and xerostomia. A neurological examination was negative.
The  dose  of  palbociclib  was  reduced without,  however,  an  improvement  in  the
patient’s condition. In February 2019, after 3 cycles of therapy, a breast MRI confirmed
a partial response of disease. In May, palbociclib was definitively interrupted, leading
to a complete resolution of the tongue symptoms, while letrozole was continued.

Laboratory examinations
Laboratory  exams were  unremarkable,  including vitamin B12,  folates,  and iron.
Neurological  antibodies  were also negative (anti-amphiphysin,  anti-CV2.1,  anti-
PNMA2 (Ma-2/TA), anti-Ri, anti-Yo, anti-Hu).

Imaging examination
Six  months  after  starting  treatment,  breast  MRI  and  positron  emission
tomography/computed tomography showed radiologic complete response of the
disease (RECIST 1.1) (Figure 1B).

Multidisciplinary expert consultation
The multidisciplinary team met once again, this time proposing a surgical evaluation.

FINAL DIAGNOSIS
Hormone receptor-positive BC.

TREATMENT
On  July  9th  2019,  the  patient  underwent  right  axillary  and  interpectoral  node
dissection.

OUTCOME AND FOLLOW-UP
Histology showed a pCR, with fibrotic areas representing the tumor bed (ypT0ypN0).
The patient is still undergoing treatment with letrozole and has a good quality of life.
She is currently awaiting to start radiotherapy.

DISCUSSION
The  use  of  targeted  therapies  has  changed  the  landscape  of  cancer  treatments.
Palbociclib is  a  first-class oral  cyclin-dependent kinase 4/6 inhibitor (CDK 4/6i)
which, in combination with ET, has led to a significant increase in objective response
rates and progression-free survival in patients with advanced HR+, HER2-negative
BC, also showing excellent tolerability[2,3].

In terms of efficacy, the addition of palbociclib to a treatment regimen confers a
progressionfree benefit. CDK 4 and 6 promote cell - cycle entry from the G1 phase to
the S phase by phosphorylating Rb protein, and palbociclib works by inhibiting them,
thus  limiting  tumor  growth.  In  particular,  this  kinase  inhibitor  has  shown high
activity in advanced ER-positive, HER2 - BC. Cyclin D1 is needed for BC growth and
couples CDK 4/6, promoting cell cycling.

Palbociclib has also been evaluated in the neoadjuvant setting[3]. In HR-positive
disease, a decrease in baseline values of proliferation marker Ki67 (protein encoded
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Figure 1

Figure 1  Positron emission tomography scan. A: November 2018: positron emission tomography scan shows a 4-cm lesion in the right subclavicular region,
infiltrating the chest wall and extending to the subclavian vessels; B: Positron emission tomography scan shows complete response after neoadjuvant treatment.

by the MKI67 gene) following ET has been validated as a marker of treatment benefit
and a predictor of recurrence-free survival. Given the predominantly antiproliferative
effects of palbociclib, suppression of Ki67 is a rational endpoint for estimating the
advantage of adding palbociclib to an aromatase inhibitor with respect to aromatase
inhibitor alone in neoadjuvant patients.

In particular, pCR was investigated as an endpoint in the NeoPalana single-arm
trial in which BC patients received neoadjuvant anastrozole with the addition of
palbociclib on cycle 1 day 1 (C1D1). Patients left the study on C1D15 if Ki67 was >
10%.  No  cases  of  pCR  were  observed[4].  Recently,  the  PALLET  trial  aroused
widespread international interest with its investigation of palbociclib in the same
setting.  Patients  were  randomized  to  letrozole  monotherapy  or  letrozole  plus
palbociclib for 14 wk. The combination group showed substantial superiority over
letrozole monotherapy in terms of change in Ki67, but pCR in the breast occurred
infrequently and there was no evidence of a difference in clinical efficacy between
letrozole and palbociclib plus letrozole[5] . The results from the ACOSOG Z1031 trial
indicated that patients with endocrine-resistant tumors achieved very low pCR rates
with chemotherapy, whereas those who obtained a preoperative endocrine prognostic
index of 0 had an excellent long-term prognosis, despite not undergoing antiblastic
treatment[6]. Cottu et al[7] compared the neoadjuvant letrozole-palbociclib combination
with  chemotherapy  in  patients  with  high-risk  luminal  BC,  concluding  that  the
combination was associated with poor pathological response[7]. In the N007 study,
Chow et al[8] reported that pCR was achieved in only one of the 20 patients treated
with letrozole plus palbociclib.

The optimal duration of treatment with letrozole-palbociclib is a much-debated
issue because, although prolonging neoadjuvant ET increases the possibility of clinical
response and breast conservation, there is no proof that it improves pCR rates. A
phase IV clinical trial suggested that neoadjuvant letrozole administered for 7.5 mo
was more effective at achieving beneficial shrinkage in tumor volume and facilitating
conservative surgery than a 4-mo treatment[9].

The most common AEs reported in palbociclib trials are neutropenia, leukopenia,
fatigue, nausea, and headache. Mucositis occurs in around 14% of patients[10]. The
question arises as to whether there is a correlation between toxicity and response to
treatment. Such a correlation has been reported in other tumor types, e.g., skin rash in
patients receiving EGFR inhibitors[11,12]. Although there would not appear to be any
AEs associated with a better response to CDK4/6i, it has been seen that side-effects
such  as  neutropenia  and  diarrhea  are  not  correlated  with  a  poorer  response  to
treatment.

CONCLUSION
Our clinical case highlights the potential of CDK4/6i plus ET combination to achieve
pCR in BC patients with locoregional relapse. Despite the need for a dose reduction
and the early interruption of palbociclib, our patient was able to undergo surgical
resection of a lesion that was initially considered inoperable. Given that this was a late
relapse, the disease was classified as endocrine-sensitive, a condition associated with
sensitivity to palbociclib. We also describe, for the first time, an uncommon toxicity
(burning tongue syndrome) associated with this treatment.
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