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Abstract: Male breast cancer (BC) is rare, globally constituting only 0.5-1% of all patients with BC. In Italy, more than 2000 new
male BC cases were registered between 2000 and 2014. The survival rate was lower in males than in females. Delayed diagnosis may
be the reason for poorer outcome observed in male BC patients compared with female patients. Due to lack of substantial evidence and
low availability of published data on male BC, the current treatment recommendations are based on evidence derived from trials on
female patients. In Italy, most of the male BC patients are estrogen and progesterone receptor—positive. Targeted therapy in
combination with endocrine therapy provides a clinically meaningful outcome in patients with hormone receptor—positive (HR-
positive), human epidermal growth factor receptor 2—negative (HER2-negative) advanced BC. CompLEEment-1 is a single-arm, open-
label, multicenter, phase 3b trial investigating the safety and efficacy of a CDK4/6 inhibitor, ribociclib, in combination with letrozole
in men and women. Herein, we report the results from a retrospective analysis of five Italian male patients who completed the core
phase. In this case series, the combination of ribociclib and letrozole was well tolerated and appeared to be effective in the male cohort
with HR-positive, HER2-negative advanced BC in Italy. CompLEEment-1 trial representative of a real-world setting would add value
by supporting the existing efficacy and safety profile of ribociclib in combination with letrozole in male patients with HR-positive,
HER2-negative advanced BC.

ClinicalTrials.gov Registration Number: NCT02941926.
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Introduction

Male breast cancer (BC) is rare, globally constituting only 0.5—-1% of all patients with BC with increasing incidence rates
from 8.5 thousand in 1990 to 23.1 thousand in 2017."% In Italy, over 2000 new male BC cases were registered between
2000 and 2014, most patients being estrogen receptor—positive (ER-positive; 96.4%) and progesterone receptor—positive
(PR-positive; 82.5%). Nearly half of the estimated male patients had high levels of cell proliferation marker Ki-67 and
14.7% had evidence of human epidermal growth factor receptor-2 (HER2) amplification.> Lower 5-year survival rate in
males® could be attributed to delayed diagnosis, leading to more advanced tumor stages, and associated comorbidities
given that male patients are often elderly at the time of diagnosis.'
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With lack of published data on male patients, the current treatment guidelines are derived from studies conducted on
female BC patients.’ Targeted therapy in combination with endocrine therapy (ET) have shown to provide a clinically
meaningful outcome in these patients.’ Ribociclib, a cyclin-dependent kinase 4/6 inhibitor (CDK4/6i), in combination
with ET is approved for first- or second-line treatment of HR-positive, HER2-negative advanced BC® based on the data
from phase 3 MONALEESA trials that consistently demonstrated survival benefit compared to ET monotherapy.'® "2

CompLEEment-1 (NCT02941926) is a single-arm, open-label, multicenter, phase 3b trial investigating the safety and
efficacy of ribociclib combined with letrozole in a diverse patient cohort representative of real-world clinical practice,
including men, pre-, peri-, or postmenopausal women who have not received prior ET for advanced disease. The trial was
conducted in accordance with the Good Clinical Practice guidelines and complies with the Declaration of Helsinki.
Herein, we report the results from a retrospective analysis of the five Italian male patients who completed the core phase

(cut-off date: November 8, 2019).

Case Presentation
Case Report |

A male patient aged 48 years who was a habitual smoker of about 10 cigarettes/day for 20 years with a familial history of
BC was diagnosed with a nodule of about 3 cm in the periareolar region of the right breast in October 2011. At the time
of screening, the patient had no reported comorbidities. Genetic testing revealed the absence of BRCAI or BRCA2
mutations. He underwent radical mastectomy of the right breast with axillary lymph node dissection, and subsequent
histological examination showed infiltrating ductal carcinoma with poor cellular differentiation. Immunohistochemistry
showed positive staining for ER (70%), PR (20%), Ki-67 (50%), and receptor tyrosine-protein kinase c-erbB2 (0). Final
pathological tumor node metastasis stadium was pT2 (29 mm) pNla (1+/16) MO. Later, the patient received adjuvant
chemotherapy with epirubicin and cyclophosphamide for four cycles every 3 weeks, followed by hormonal therapy with
tamoxifen 20 mg/day. In June 2016, a computed tomography (CT) scan revealed multiple lung and bone metastases.
From June 23, 2016 to July 7, 2016, the patient underwent radiotherapy (RT) on the vertebral spine (3 Gy/die for 10 days
on D12-L4) and sacrum (3 Gy/die for 10 days on L5-sacrum) for analgesic purposes. In July 2016, he received a frontline
chemotherapy with bevacizumab in combination with paclitaxel for advanced BC. In September 2017, CT scan showed
bone progression, new liver metastases, and a suspected right occipital metastasis. Consequently, patient underwent
palliative RT in a single fraction (7 Gy single fraction) on some metamers of the lumbar spine (L2-L4) and on the fourth
right rib. In October 2017, magnetic resonance imaging (MRI) revealed a well-enhanced focal solid lesion in the right
occipital area (12 mm). From October 30, 2017 to November 6, 2017, the patient had undergone stereotaxic RT on the
right occipital lesion (30 Gy in five fractions). By the end of November 2017, he was advised to initiate second-line
chemotherapy with vinorelbine and capecitabine.

However, to find the best treatment choice in a complex patient with brain, lung, liver, and bone metastases, the patient was
enrolled into the CompLEEment-1 study program in December 2017. He had no visceral crisis and was asymptomatic due to
brain metastasis, which was clinically stable for 4 weeks. Furthermore, the patient was not taking corticosteroid and antiepileptic
therapy. He had Eastern Cooperative Oncology Group performance status (ECOG PS) of 1 and reported bone pains controlled
with low-dose opioid therapy. In late November 2017, a baseline CT scan showed metastatic disease to right occipital area, lung,
liver, bones (12th thoracic vertebral body, 1st lumbar vertebral body, 3rd and 4th lumbar vertebral body, sacrum, the 3rd, 4th, and
Sth right ribs, right humerus, and sternum handlebar). A basal bone scan was performed according to the protocol. Baseline
laboratory parameters: cancer antigen (CA) 15-3 was 285.1 U/mL (0.0-30.0 U/mL) (Figure S1), carcinoembryonic antigen
(CEA) of 24.1 ng/mL (0.0-5.0 ng/mL) (Figure S2), WBC count of 8.10 K/uL, hemoglobin of 14.9 g/dL, platelet count of 249 K/
pL, and complete metabolic panel was normal. QTcF was 425 ms and resting heart rate was 86 bpm at screening electro-
cardiogram. The patient received ribociclib 600 mg/day (3 weeks on/1 week off) combined with letrozole 2.5 mg/day continuous
and concomitant luteinizing hormone-releasing hormone (LHRH) agonist goserelin 3.6 mg once/month subcutaneously starting
from December 2017. Additionally, the patient was given denosumab 120 mg subcutaneously every month to prevent skeletal-
related events. First re-evaluation was carried out at the end of February 2018 after 12 weeks of therapy. The CT scan showed
partial pulmonary (lung metastasis to right upper lobe 13 x 11 vs 16 x 12 mm) and hepatic response (metastasis to eighth hepatic
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segment 15 x 13 vs 19 mm) (Figure 1A and B, Figure 2A and B) and stable bone and brain disease. In addition, tumor markers
had halved (CA 15-3 were 130.5 vs 285.1 U/mL and CEA were 6.1 vs 24.1 ng/mL). No hematological toxicity was reported, and
metabolic panel continued to be normal. No QTcF prolongation was observed. The patient no longer reported bone pain, and his
ECOG PS was 0. By August 2018, after 10 cycles of therapy, the revaluation CT scan showed further reduction of lung (lung
metastasis to the right upper lobe 11 x 6 vs 16 x 12 mm) and liver metastases (metastasis to the eighth hepatic segment 12 x 9 vs
19 mm and to the fifth hepatic segment 13 vs 15 mm) (Figure 3A and B, Figure 4A and B). The same CT scan showed an increase
in size of the right occipital metastasis (22 vs 5 mm) (Figure 5A and B). The tumor markers showed further reduction (CA 15-3:
64.0 U/mL; CEA: 3.2 ng/mL). The patient reported mild headache for few days.

In September 2018, the brain MRI confirmed an increase in size of the right occipital lesion due to a large central colliquative
necrosis suggestive of radionecrosis, requiring close monitoring per radiotherapist’s discretion. Therefore, the patient continued
CompLEEment-1 trial. In November 2019, after 2 years of therapy without dose reduction, the revaluation CT scan showed liver
response and stable disease in another site. The laboratory parameters continued to be normal. CA 15-3 continued to decline
(49.4 U/mL) and CEA was normal. Brain metastasis was monitored with MRI. In July 2020 after 31 months of therapy, CT scan
showed complete hepatic response and stable disease in other sites (Figure 6A and B). In February 2021, after 3 years and 2
months of therapy, CT scan showed hepatic progression of disease (Figure 7A and B). Tumor markers were on the rise: CA 15-3

Figure 3 (A) Red arrows show lung metastases at baseline and (B) after 10 cycles of therapy with ribociclib.
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Figure 5 (A) Red arrows show brain metastases at baseline and (B) after 10 cycles of therapy with ribociclib.

Figure 7 (A) and (B) Red arrows show liver metastases after 49 months of therapy with ribociclib.
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was 116.4 U/mL and CEA was 20.8 ng/mL. Progression-free survival (PFS) was 49.0 months and improvement in quality of life
(QOL) was observed. No new adverse event (AE) was reported. No dose reduction was needed. However, the patient
discontinued the combination treatment of ribociclib and letrozole due to the hepatic and biohumoral progression of the disease,
and in March 2021, the patient started therapy with eribulin.

Case Report 2

A male patient aged 66 years was initially diagnosed for early BC in December 2011 at the age of 54 years. He
underwent right mastectomy with sentinel lymph node biopsy in January 2011. The patient had an infiltrating ductal
carcinoma of 20 mm and no BRCA! or 2 mutations. Immunohistochemistry showed ER (95%), PR (20%), Ki-67 (30%),
HER2 (1 positive); PT1c NOsn MO. The patient received tamoxifen for 5 years (2011-2016). In September 2017,
multiple lung and liver metastases were detected in the abdomen and chest CT scan. The patient underwent a lung biopsy,
and the histological examination revealed secondary lesion compatibility with breast primitiveness (ER [95%]; PR
[20%]; Ki-67 [30%]; HER2 [1 positive]).

In December 2017, the patient was enrolled in the CompLEEment-1 study. After a month treatment with ribociclib
and letrozole, the patient reported a grade 2 treatment-related neutropenia. No dose modification was necessary, and the
event resolved spontaneously by January 2018. A similar AE was observed in March 2018 and neither dose modification
nor delay was applied, and the patient recovered by May 2018. No serious AEs were observed. The best response to
treatment was stable disease according to RECIST 1.1 criteria. The last follow-up visit was on November 8, 2021. The
patient continued to have stable disease with good general condition (ECOG PS 0). The treatment is ongoing and the next
follow-up visit is programmed in April 2022.

Case Report 3

A male patient aged 73 years, nonsmoker, with no relevant medical history except acute diverticulitis and G1 uricemia was
treated with medical therapy at the age of 67 and 51 years, respectively. The patient was initially diagnosed with ulcerated nodule
at the right inframammary sulcus and multiple axillary lymph nodes in May 2017. CT scan showed right breast swelling (40 x 51
mm) with infiltration of the right nipple. A highly suspicious metastatic lesion was observed in some right axillary and
mediastinal lymphadenopathies, lung, and bone (sternum and right hemisome of D8) (Figure 8A-D). In May 2017, breast
biopsy revealed dermal infiltration of poorly differentiated carcinoma of mammary origin. Immunohistochemistry showed ER
(98%), PR (0), Ki-67 (20%), HER2 (0), and axillary lymph node aspiration malignant neoplasm.

In July 2017, the patient was enrolled in CompLEEment-1 trial. In October 2017, partial response was achieved at
first tumor evaluation after three treatment courses. Ribociclib was well tolerated, and no grade >2 toxicity was observed.
The most frequent toxicities were thrombocytopenia, hot flashes, arthralgia, and grade 1 myalgia. As per the CT scan
evaluation (April 2020), partial response in breast was observed, lymph nodes were maintained, skeletal disecase was
stable, and the pulmonary nodule was hardly recognizable (Figure 9A-D). In April 2020, the patient developed severe
cutaneous rash to the iodinated contrast medium. Disease re-evaluations with positron emission tomography fluorodeox-
yglucose (PET FDQG) evaluations (August 2020 and January 2021) showed a low hypermetabolism in the breast
localization (SUV max 3.2) and no pathological uptake in the lung, lymph node, and skeletal sites (Figure 10).
Treatment with ribociclib in combination with letrozole is ongoing, with good tolerability.

Case Report 4

A male patient aged 60 years suffered from left shoulder pain at the age of 56 years (September 2016) and was diagnosed with
BC. After 3 months of empirical treatments, X-ray and MRI recorded the presence of a lithic area at the left humerus. In January
2017, bone biopsy revealed a grade 3 metastatic lesion from an adenocarcinoma, with the expression of neuroendocrine markers
and focal prostate-specific antigen (PSA). Involvement of several bone sites, such as left humerus (SUV max 8.9), C7 vertebra
(SUV max 5.4), left scapula (SUV max 8.2), right iliac wing (SUV max 9.3), and left sterno-clavicular, was evident in 18F-FDG
PET systemic staging. Therefore, there was a non-specific focal uptake at the prostate and in the ascending colon. The evaluations
aimed at finding a colon carcinoma via colonoscopy were negative, whereas the prostatic ultrasound showed a left hypoecogenic
area with an irregular capsula, even if the blood serum PSA was in range. In February 2017, a subsequent prostatic biopsy
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Figure 8 First CT scan evaluation. (A) Red arrows in the figures show sternum lytic metastasis, (B) lung metastasis of 30 mm diameter; (C) mediastinal lymph node of
30 mm diameter and right breast tumor, and (D) axillary lymph node.

Figure 9 CT scan evaluation after treatment. (A) Red arrows in the figures show sternum lytic metastasis, (B) mediastinal lymph node, (C) axillary lymph node, and (D)
lung metastasis.
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Figure 10 PET FDG evaluation.

excluded the presence of a prostatic neoplasm. The patient underwent a total body CT scan in March 2017, which confirmed the
left humerus lesions, and revealed a left retro areolar lesion of 13 mm diameter, left supraclavicular nodes of 10 mm diameter,
aortic pulmonary nodes of 18 mm diameter, and nodules in adrenal glands (right of 12 mm diameter and left of 17 mm diameter)
(Figure 11A). Due to this suspicious lesion at the left mammary gland and the increase of CA 15-3 marker (72.3 vs normal value
up to 35), the patient underwent an ultrasound and X-ray examination. In mammary biopsy (match), a diagnosis of grade 2/3
ductal infiltrating carcinoma was made, and the molecular pattern linked to a luminal subtype (ER [90%], PR [20%], HER2 [0]).
For bone metastasis, the patient received RT in the left humerus (DT 45 Gy), and he started initial bisphosphonates, and
subsequently denosumab 120 mg every 28 days.

In March 2017, the patient enrolled into the CompLEEment-1 program. The patient also began therapy for bone pain
(ibuprofen + prednisone). ECOG PS was 1. After 11 months of treatment, CT scan showed disappearance of the known lymph
nodes, stability of adrenal gland lesions, and an important response of the left humerus lytic metastasis (Figure 11B). After 25
months, the humerus lesion showed healing (Figure 11C) and stabilization of the other lesions. Patient stopped analgesic drugs
(ECOG PS was 0) and is continuing combined ribociclib and letrozole for a total of 52 months until now and is in good clinical
condition, maintaining partial response of humerus lesion and a stable disease of the other metastasis without any side effects.

The treatment is ongoing, and restaging was planned in January 2022 with a stability of bone disease.

Case Report 5

A male patient aged 67 years with no past medical history had initial palpated mass in right breast in June 2017. The
biopsy revealed infiltrating carcinoma, ER (95%), PR (90%), Ki-67 (60%), HER2 (1-positive not overexpressed/
negative) (Figure S3). CT scan of the chest abdomen pelvis showed numerous bilateral pulmonary nodules suspicious
for metastatic disease, right axillary lymphadenomegaly diameter of 1.7 cm, lymphadenomegaly in the right hilum of 1.5

cm, and small nodular formation in the right breast periareolar of 1.7 cm. Bone scan confirmed a minute osteolytic

23-03-2017 20-02-2018 30-04-2021

A Baseline B After 11 months C After 25 months
RIBOCICLIB + LETROZOLE + GOS RIBOCICLIB + LETROZOLE + GOS

Figure 11 CT scan with bone windows. (A) Humerus shows a lytic lesion into the posterior humeral head, the cortical part of the humerus head is conserved, (B) area of
osteosclerosis into the previous lytic lesion, as response to treatment, (C) further osteosclerosis area in relation to the partial recalcification of the lesion.

Breast Cancer: Targets and Therapy 2022:14 https: 357

Dove:


https://www.dovepress.com/get_supplementary_file.php?f=376902.docx
https://www.dovepress.com
https://www.dovepress.com

Caputo et al Dove

alteration middle arch VIII right breast (Figure 12A-D). Physical examination showed skin nodules with ulceration of the
right breast. The patient was staged as cT4cN1aM1 stage IV.

The patient started ribociclib 600 mg/day (3 weeks on/1 week off) plus letrozole 2.5 mg/day continuous. Baseline
laboratory parameters were: CA 15-3, 12.3 U/mL (0.030.0 U/mL); CEA, 1.8 U/mL (<3 U/mL); WBC, 3.5 K/uL;

Figure 12 (A-D and G-J) CT scan of bone, lymph node, lung; (E and F) follow-up CT scan lung and lymph node.
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hemoglobin, 16.6 g/dL; platelet, 168 K/uL (150,450 K/uL); and absolute neutrophil 2.01 K/uL. Complete metabolic
panel was normal. Tolerability was good with grade 1 fatigue, grade 1 hot flashes, and grade 3 neutropenia at 15th day of
treatment with normal complete metabolic panel. Second cycle of therapy was initiated in the same regimen.

Follow-up CT scan in October 2017 showed reduction of all pulmonary and lymph nodal metastases (Figure 12E and F).
The patient showed persistent grade 2 neutropenia at the third cycle, and ribociclib dose was reduced to 400 mg; further
reduction of ribociclib dosage was performed at the fourth and fifth cycle (at 200 mg). CT scan showed stable disease until
the last examination in October 2021 (Figure 12G-J).

Discussion

Due to lack of substantial evidence and published data on male BC, the current treatment guidelines are derived from
studies on female patients.' The etiology is poorly understood, partly due to its relative scarcity. Several risk factors are
identified in male BC, including genetic and hormonal abnormalities. By histological subtype, the invasive ductal
carcinomas that present with atypical features are dominant in male patients, followed by the papillary carcinomas.'
Similar to our series, evidence suggests 42% of the male BC cases diagnosed in TNM stage 3 or 4,'* with median age at
the time of diagnosis above 60 years."

A close relation between the BRCA and BRCA2 gene mutation and male BC was observed in patients with BC.'® However,
in these case series, none of the patients had BRCA mutations. Conditions reported to be associated with the occurrence of breast
neoplasms in male patients are cirrhosis,'” obesity, testicular trauma, radiation therapy exposure, and use of exogenous
estrogen.'® Estrogen and progesterone receptors were delineated to play a role in male BC, which are present in approximately
90% and 81% of the male BC cases, respectively.'® Overexpression of HER2 is related to worst prognosis in patients.'

Male patients with endocrine responsive disease often receive tamoxifen as the optimal adjuvant therapy. The
response rate and overall survival (OS) by adjuvant chemotherapy is less studied.'® Some studies have demonstrated
an improved efficacy compared with adjuvant anthracycline-based therapies.'* To date, chemotherapy with subsequent
RT is considered as the standard of care for male patients with ductal carcinomas. However, disease progression was
evident post chemotherapy or RT.

Targeted therapies in combination with ET demonstrate promising clinical outcomes in patients with HR-positive,
HER2-negative advanced BC.” In the phase 3 MONALEESA trials, ribociclib in combination with ET has consistently
showed a clinically meaningful survival benefit compared to ET alone.'® A significant improvement in OS benefit was
observed in postmenopausal patients with HR-positive, HER2-negative advanced BC in ribociclib and ET arm vs ET arm
in both MONALEESA-2 and 3 trials (63.9 vs 51.4 mo; HR, 0.76 and 53.7 vs 41.5 mo; HR, 0.73, respectively).”*' In
the MONALEESA-7 trial, ribociclib in combination with a nonsteroidal aromatase inhibitor demonstrated significant OS
benefit in premenopausal women with advanced disease.”

The phase 3b, CompLEEment-1 trial aimed to explore safety, tolerability, and clinical efficacy of ribociclib in
combination with letrozole in patients with HR-positive, HER2-negative advanced BC. A primary analysis of
CompLEEment-1 study based on 3246 patients demonstrated favorable safety profile, consistent with phase 3
MONALEESA-2 trial data.”® The efficacy and safety results from the subgroup analysis of male patients in
CompLEEment-1 trial supported the use of ribociclib in combination with letrozole in HR-positive, HER2-negative
advanced BC in a close to real-world setting.>*

In this case series, except for one patient (case 1), none had a medical history of BC. All five patients presented with
high ER, PR, and Ki-67 expression, and HER2-negative status. All had prior chemotherapy and subsequent RT or
surgery. However, disease progression led these heavily pretreated patients to enroll into the CompLEEment-1 program.

Ribociclib in combination with letrozole given in the patient (case 1) with central nervous system metastasis who had
received RT showed clinically improved PFS, QOL, and similar safety profile. Although dose reduction was not needed, this
patient discontinued the treatment due to hepatic and biohumoral progression. Another patient with lung and liver metastases
(case 2) had stable disease with excellent general condition. No new safety signal was observed and grade 2 neutropenia being
the only AE, resolved spontaneously without requiring any dose modification. The patient is continuing the combination
treatment of ribociclib and letrozole. Partial response was observed in an elderly man (case 3) after three cycles of treatment.
Ribociclib was well tolerated with consistent safety profile. Another 60-year-old male patient (case 4) with a grade 3
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metastatic bone lesion showed healing and stabilization of the lesions after 2 years of treatment. A long-term clinical benefit
was observed in this male patient with luminal advanced BC treated with ribociclib as frontline therapy. A 67-year-old man
(case 5) with bone metastasis exhibited a normal metabolic panel after receiving ribociclib in combination with letrozole.
Clinical response was maintained even after the dose reduction that followed persistent grade 2 neutropenia.

In this case series of Italian male patients with advanced BC, the combination of ribociclib and letrozole was well
tolerated and ribociclib appeared to be effective. CompLEEment-1 trial representative of a real-world setting would add
value by supporting the existing efficacy and safety profile of ribociclib in combination with letrozole in male patients
with HR-positive, HER2-negative advanced BC.
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