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Abstract: A 62-year-old postmenopausal woman was diagnosed with breast cancer in her
left breast and received modified radical mastectomy (molecular type: hormone-receptor-
positive human epidermal growth factor receptor-2 negative). After that, she received post-
operative chemotherapy and radiotherapy. After 2 years of tamoxifen adjuvant endocrine
treatment, the patient inccurred recurrence with metastasis. PET-CT scanning showed metas-
tasis in the left thoracic wall, the sixth left rib, and the right lower lobe of the lung. Multiple
lymph node metastases were observed throughout the body. Palbociclib in combination with
an aromatase inhibitor (Al) was used, but the metastatic lesion at the sixth left rib increased
than before. Subsequently, the lesion shrunk and the clinical symptoms were relieved, which
was considered as a pseudoprogression. Herein, we reported a pseudoprogression in the
breast cancer patient after treatment with palbociclib plus Al
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Introduction

Breast cancer is the most common malignant tumor in women, which accounts for
nearly 25% of all the malignancies in females. It is also the primary cause of malignant
tumor-induced deaths in over 100 countries. The most common subtype of breast
cancer is hormone receptor-positive (HR+), also known as the luminal subtype.' Most
patients with early breast cancer are likely to survive for a long time after treatment.
Nevertheless, recurrence with metastasis might occur in some patients. Once the
metastasis occurs, it is almost incurable, and the 5-year survival rate is only
about 24%.?

Endocrine therapy is indispensable in the treatment of advanced HR+ breast cancer
patients.’ Intriguingly, primary or secondary endocrine resistance might still lead to
disease progression. Most women shift to chemotherapy after the first to third lines of
endocrine therapy.* In contrast to endocrine therapy, chemotherapy usually lead to
more serious adverse events. Therefore, a new therapy needs to be developed to
improve the progression-free survival of advanced breast cancer patients with endo-
crine resistance, as well as delay the initiation of chemotherapy with not reducing the
quality of life in patients.

Palbociclib is a primary optional oral reversible CDK4/6 inhibitor. Palbociclib has
been approved by the US Food and Drug Administration (FDA) for the treatment of
postmenopausal women with HR+HER2- breast cancer.” According to the findings of
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PALOMA-1 and PALOMA-2 studies, palbociclib has been
approved to be utilized with AI for initial endocrine
therapy.” According to the results of the PALOMA-3
study, palbociclib can be combined with fulvestrant for the
treatment of HR+HER-2- advanced breast cancer patients
with endocrine resistance. Consequently, the progression-
free survival (PFS) benefits could be transferred to overall
survival (OS), thereby indicating that the combined therapy
strategy does not reduce the benefits of subsequent treat-
ments like chemotherapy.®’

The pseudoprogression was described as initially
increased tumor lesion size and subsequently decreased
tumor burden in cancer patients with immunotherapy. Yet,
the pseudoprogression has not been reported in patients who
received palbociclib plus endocrine therapy. Herein, we
reported a postmenopausal woman with advanced breast can-
cer who had pseudoprogression appeared after first-line ther-

apy in advanced breast cancer by palbociclib combined Al

Case Presentation

A 62-year-old postmenopausal woman was treated with
modified radical mastectomy in Fujian Cancer Hospital,
Fuzhou, China, for breast cancer in her left breast on
April 20, 2017. The diagnosis was invasive ductal carcinoma
of the left breast (pT2N3aMO stage IIIC). Postoperative
pathological examinations showed invasive ductal carci-
noma in the outer upper quadrant of the left breast (mass
size of 2.5x2 cm?) with cancer embolus in the vessels but not
in the papilla of the specimen. Ipsilateral axillary lymph node
metastases were 11/16 positive. Immunohistochemistry

showed that estrogen receptor (ER) was strongly positive
(95%), progesterone receptor (PR) was weakly to moderately
positive (10%), Ki-67 was 35%+, CK5/6 (-), P63 (-), E-CA
(+), P120 membrane (+), and Cerb-2 2+. Fluorescence in situ
hybridization (FISH) was negative. After the surgery, adju-
vant chemotherapy of ECx4-Tx4 was conducted, followed
by supplementary intensity-modulated radiation therapy
(IMRT) of the lymph node drainage area in the left clavicle
area and the left thoracic wall. Tamoxifen (20 mg, qd) was
administered after the initiation of radiotherapy until
March 12, 2019. The patient had blunt pain in the left
thoracic wall, while no signs of chest distress, palpitation,
cough, or dyspnea were observed. Color ultrasound exam-
inations of the breast, thoracic wall, axillary fossa, and
supraclavicular area showed solid space occupation on the
lateral side of the left thoracic wall, which was close to the
left axillary fossa and considered to be a metastasis. Besides,
the enlarged level IV lymph nodes in the right cervix were
also considered to be a metastasis. PET-CT scanning revealed
the following: 1) multiple lymph node metastases in the
mediastinum, bilateral portal, and left lower lung; 2) meta-
static tumor in the basal segment of the right lower lobe; 3)
right scapula metastasis; 4) sixth left rib metastasis accom-
panied by mass in the soft tissues with SUVmax of 17.2
(Figure 1A and B). The pathological examination of the
biopsy of the mass in the left thoracic wall showed invasive
carcinoma. In contrast, that of the level IV lymph node in the
right cervix showed metastatic poor differentiated carci-
noma. Immunohistochemistry showed the following find-
ings: 1) ER 90% moderately to strongly positive, PR about

Figure | Positron emission tomography and computed tomography image (A) and computed tomography image (B) on March 18, 2019.
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15% moderately to strongly positive, Cerb-2 2+, Ki-67 30%
(+), GATA3 (+), and GCDFP-15 (-), and few mammaglobin
(+) on slide 1 (Figure 2); 2) GATA3 (+), GCDFP-15 (-), and
CK7 (+) on slide 2. FISH was negative. The woman had
a 2-year history of type 2 diabetes, and was on the long-term
oral intake of Diamicron (80 mg, bid); also, the blood glucose
was well-controlled. The patient’s mother died of lung can-
cer, and her father, who was diagnosed with rectal cancer,
died of a stroke. The patient’s physical examination results
were as follows: a hard lymph node of about 1x1.5 cm? at the
right cervix was touched, and an old transverse surgical scar
with 15 cm length was found in the left thoracic wall. Also,
a patchy bulging mass of about 5x6 cm® was touched at the
level of the sixth rib in the left anterior thoracic wall and was
found to be hard but without reddening, swelling, or disrup-
tion, although pressing pain was evident.

Palbociclib (125 mg po qd d1-d21, q28d) combined
with exemestane (25 mg po qd) has been administered for
the treatment since April 1, 2019. The pain in the left

thoracic wall was significantly alleviated after ten days
of the treatment. Re-examination with CT scan on
June 17, 2019, after three cycles of treatment, showed
that the metastasis in the sixth left rib and the mass in
the soft tissue progressed, which affected the fifth and
sixth intercostal spaces; while the other metastases
regressed (Figure 3A). Further PET-CT scanning showed
that the mass in the soft tissues of the sixth left rib
increased, and the SUVmax was 12.4 (Figure 3B); the
other metastases regressed, and the SUV values decreased.
Physical examination did not reveal any enlargement of
the superficial lymph nodes, and the mass in the left
anterolateral thoracic wall was flattened without pain dur-
ing pressing. Biopsy and pathological examination of the
mass in the left thoracic wall showed adenocarcinoma
invasion in the fibrous tissues of the left thoracic wall.
Immunohistochemistry showed ER 75% strongly positive,
PR 60% weakly positive, Cerb-2 2+, Ki-67 1% (+),
GATA3 (+), and P120 (membrane+) (Figure 4). At first,

Figure 2 Hematoxylin-eosin staining of the first biopsy and immunohistochemistry of the thoracic mass. (A) Hematoxylin-eosin staining. (B) Estrogen Receptor. (C)

Progesterone Receptor. (D) Ki-67.
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Figure 3 (A) Computed tomography image at the first re-examination on June 17, 2019. (B) Positron emission tomography and computed tomography image on June 24,
2019.

Figure 4 Hematoxylin-eosin staining of the second biopsy and immunohistochemistry of the thoracic mass. (A) Hematoxylin-eosin staining. (B) Estrogen Receptor. (C)
Progesterone Receptor. (D) Ki-67.
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Figure 5 Re-examination with thoracic computed tomography scanning on July 31,
2019.

we thought it was tumor flare, and later we found a large
number of inflammatory cells infiltrated the tumor tissue
and tumor cells necrosed. Meanwhile, the clinical mani-
festations and pathological results were improved.
Therefore, we ruled out the possibility of the tumor flare,
and the phenomenon were identified as pseudoprogression.

Due to reduced Ki-67 expression and the improvement of
clinical manifestations and pathological results, we believed
that tumor proliferation was still inhibited. Therefor the treat-
ment of palbociclib, combined with exemestane, was contin-
ued until July 31, 2019. Then re-examination with thoracic CT
scanning was conducted, which showed that the metastasis in
the sixth left rib and mass in the soft tissue regressed, and bone
reconstruction was observed (Figure 5). The tumor in the left
thoracic wall regressed, and the patient did not experience any
discomfort, such as pain in the chest and cough. The treatment
was continued. The re-examination with PET-CT scanning was
conducted on October 28, 2019, showing the bone destruction
at the sixth left rib accompanied by the mass approximately
3.19x2.05 cm? in size and SUVmax 12.4 that continuously
regressed in the soft tissues (Figure 6). Moreover, the biopsy
and pathological examination of the thoracic mass showed that
the ER was about 10% weakly positive, PR about 25% weakly
positive, Cerb-2 2+, KI-67 1% (+), and GATA3 (+). FISH was

negative (Figure 7).

Discussion

Previous studies have shown that cyclin-dependent kinase
(CDK) is the key regulator of the cell cycle process and RNA
transcription. At the same time, inhibition of CDK could

Figure 6 Positron emission tomography and computed tomography image on
October 28, 2019.

prevent the downstream phosphorylation of retinoblastoma
protein (Rb), arrest the cells in the G1 phase, prevent the cells
from entering S phase for DNA replication in vitro, and
induce tumor regression in vivo.'®'" Animal studies demon-
strated that a single oral dose of palbociclib induced signifi-
cant regression of tumor cells of various human tumor grafts
in mice."? In the Phase II trial of palbociclib, the Rb staining
of 37 recruited women with metastatic breast cancers showed
positive results, ie, the intensity of staining >1+ in the pri-
mary tumor or metastatic tumor. Most patients (85%) were
HR+HER- and had been previously treated with two or more
cytotoxic agents (76%) or endocrine therapy (65%). In sum-
mary, the investigators reported that the clinical benefit rate
of the HR+ breast cancer patients was 21%. In comparison, it
increased to 29% in patients with disease progression after
two lines of endocrine therapy. These findings demonstrated
that palbociclib could exert a single-agent activity and
mainly so in women with adaptive endocrine resistance.
However, the PFS of the HR+ and HER2- women was only
3.8 months (95% CI: 1.9-5.8)."

In the present case, the patient was treated only with
tamoxifen adjuvant endocrine therapy before using palbo-
ciclib. The tumor relapsed and progressed within two
years, suggesting that the patient might have developed
endocrine resistance. The patient has been on treatment for
8 months with palbociclib plus exemestane, and her dis-
ease had not progressed at the time of drafting this manu-
script. The median PFS reported in the PALOMA-1° and
PALOMA-2" were 20.2 months (Palbociclib-Al group)
and 24.8 months (Palbociclib-Letrozole group) respec-
tively. This indicated that patients might have to undergo

a longer treatment period.
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Figure 7 Hematoxylin-eosin staining of the third biopsy and immunohistochemistry of the thoracic mass. (A) Hematoxylin-eosin staining. (B) Estrogen Receptor. (C)

Progesterone Receptor. (D) Ki-67.

The imaging of our patient at the first re-examination after
treatment showed transient enlargement of the metastasis in
the left thoracic wall accompanied by bone metastasis.
However, the consequent re-examinations showed that these
lesions continuously shrunk, and the pathological results and
clinical manifestations rapidly improved. These phenomena
seem to indicate that this was a tumor flare, but we found the
infiltration of a large number of inflammatory cells. Thus, we
speculated that the rapid disruption of the tumor cells in the
local lesion and invasion of inflammatory cells could lead to
the release of abundant cytokines, which was accompanied by
active bone reconstruction in the bone metastasis, thereby
increasing the size of the mass. To the best of our knowledge,
such pseudoprogression has not yet been reported in patients
with palbociclib plus exemestane. The following follow up
showed that the woman responded adequately to the treat-
ment, the tumor shrunk continuously, and the clinical mani-
festations rapidly improved. Besides, re-examination with

biopsy and pathological examinations of the enlarged tumor
showed decreased proliferation index of the tumor.

Pseudoprogression is a common phenomenon in patients
using immunotherapy, which is defined as an increase in the
size of the primary tumor followed by tumor regression. An
important feature of pseudoprogression is infiltration and
recruitment of various immune cells in tumor tissues.'*
CDK4/6 inhibitors may trigger anti-tumor immunity by enhan-
cing tumor antigen presentation and suppressing the prolifera-
tion of regulatory T cells. These effects might promote
cytotoxic T-cell-mediated clearance of tumor cells and caused
pseudoprogression.'

Conclusion

This is the first clinical case of pseudoprogression in a patient
with metastatic breast cancer treated with palbociclib. The
tumor size increased in a short time after the treatment but
then rapidly shrunk, the Ki-67 also decreased, followed by
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continuous benefits. In the case of patients with imaging pro-
gression, clinical manifestations improved during the treat-
ment with palbociclib. Yet, further observations are needed,
and re-examination with pathologic biopsy should be con-
ducted to confirm the progression. Also, the drug should not
be hastily discontinued.
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