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Abstract

In the case of our patient, the synergic action of endocrine therapy and chemotherapy plus
dual anti-HER2 combination allowed a complete disease control. Therapy should be sched-
uled by considering the two cancers as individual entities. The approach to breast cancer is
changing from being considered a singular disease to a multiform one, according to current
research focused on biological markers such as HER2, ERs, and PRs, with important implica-

tions in clinical, prognostic, and therapeutic features. © 2020 The Author(s).
Published by S. Karger AG, Basel

Introduction

Synchronous bilateral breast cancer is defined as contralateral breast cancer diagnosed
within 1 year of previous breast cancer [1].

The incidence of bilateral breast cancer is about 3% of all breast cancers: the synchronous
tumors represent 0.6%, while the metachronous are 2.2%.
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Fig. 1. Positron emission tomogra-
phy before treatment with docetaxel-
trastuzumab-pertuzumab.

Two primary breast cancers may be a result of a genetic predisposition, exposure to
common environmental risk factors, or an accumulation of two unrelated events [2].

In young patients, the relative risk of developing metachronous bilateral breast cancer is
high. The risk of developing a contralateral primary breast cancer in patients with a history
of previous breast cancer is about 5 times higher as compared to the occurrence of breast
cancer in an unaffected individual [3].

Cases of metachronous bilateral breast cancer with different histopathological and
molecular structures are rare [4-8].

We will describe the case of a young patient with metastatic synchronous lobular breast
cancer and metachronous ductal breast cancer with differing tumor biology.

Case Presentation

A 49-year-old Caucasian female patient, with an unremarkable medical and breast
history, performance status ECOG 0, came to our observation in July 2014 after alumpectomy
for multifocal invasive lobular cancer (ILC) of right breast. Tumor biology was luminal type:
estrogen receptor (ER) 85%, progesterone receptor (PR) 5%, Ki67 2%, human epidermal
growth factor receptor 2 (HER2) negative. A subsequent bilateral mammary magnetic reso-
nance imaging showed a suspicious mass at the left breast. The core biopsy deployed for infil-
trating lobular carcinoma luminal type as the first was removed. Patient performed comput-
erized tomography (CT) scan, which revealed multiple bone metastases. BRCA mutational
state was performed and revealed wild type for BRCA1 and BRCA2.

Afirst-line endocrine therapy (ET) with anastrozole and LH-RH analog was set up. At the
same time, patient started bisphosphonates (zoledronic acid 4 mg q28).

A partial response on breast lesion and bone metastases was obtained.

After 2 years from diagnosis of the first cancer, a CT scan showed a new lesion to left
breast with progressive growth in the following 6 months, confirmed by ultrasound scan and
mammography.

The positron emission tomography (PET) scan confirmed new breast lesion with stan-
dardized uptake value of 20 and multiple left axillary and thoracic lymphadenopathy (Fig. 1).

A new biopsy was performed, and it revealed totally different tumor biology: ER- and
PR-negative, HER2-positive invasive ductal carcinoma (IDC). Ki67 was 80%.
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Fig. 2. Positron emission tomogra-
phy after treatment with docetaxel-
trastuzumab-pertuzumab.

Fig. 3. Positron emission tomogra-
phy before second-line ET with ful-
vestrant.

Fig. 4. Positron emission tomogra-
phy after second-line ET with fulves-
trant.

According to the different biology of metachronous breast cancer, patient started
treatment with docetaxel-trastuzumab-pertuzumab, in line with CLEOPATRA protocol [9].
Cardiac function was good with a left ventricular ejection fraction of 65%. Patient continued
anastrozole.

After 3 months, PET scan showed a partial response to ductal breast lesion and lymph-
adenopathy but progression of disease on bone metastases (Fig. 2, Fig. 3). Anastrozole was
stopped.
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Because progression of lobular cancer and response of the ductal cancer, patient started
second-line ET with fulvestrant and continued pertuzumab-trastuzumab. No early or late
toxicitiesrelated to the treatments were observed. The following PET scan attested areduction
of the metabolic activity on the bone lesions (Fig. 4).

After 9 months, PET scan showed a complete metabolic response.

In July 2019, the last PET scan proved an adequate control of cancer with no signs of
pathological disease and the CT scan showed no radiological variation.

After 36 months of therapy with trastuzumab-pertuzumab and fulvestrant, patient still
maintains complete response to the treatment, does not refer any symptoms, and her left
ventricular ejection fraction is still 65%.

Discussion

Bilateral breast cancer is uncommon with an incidence of 2-5%. The second tumor can
be synchronous or metachronous.

Compared with IDC, ILCs are generally diagnosed at more advanced stage, more frequent
node invasion, and more often luminal type [10]. In our patient, bilateral ILC was luminal type
diagnosed at metastatic stage, while metachronous IDCwasHER2-like withnodalinvolvement.

Breast cancer is associated with female hormones, environmental and lifestyle factors,
and genetic risk factors (BRCA, TP53, CDH1).

Germline mutations in BRCA1 and TP53 are associated with IDC, BRCA2 with both ductal
and lobular type. Mutations in CDH1 are exclusively associated with ILC.

Considering the young age and the bilateral nature of the primary tumor, our patient was
nominated for a BRCA study. BRCA status was wild type for BRCA1 and BRCAZ2.

Our patient is affected by two different breast cancers: the first metastatic bilateral
lobular cancer and the second metachronous locally advanced ductal cancer.

The two tumors, moreover, express opposite biological characteristics: the lobular of
luminal type A and the ductal of type HER2-like. The receptor status can indicate monoclonal
or polyclonal origin in case of bilateral or synchronous breast cancer and can help to person-
alize treatment.

Approximately 20% of all breast cancers have gene amplification or overexpression (or
both) of HER2 [11], with poorest prognosis because of aggressive phenotype.

Our patient was treated according to CLEOPATRA trial with chemotherapy and dual anti-
HER2 combination: trastuzumab and pertuzumab [9]. The copresence of luminal A breast
cancer was treated with ET [12].

Several studies have provided numerous lines of evidence that HER2 pathways may
directly or indirectly contribute to the development of resistance to hormone therapy. Iden-
tified mechanisms of resistance [13]:

- Activation of the PI3K/Akt/mTOR and p42/44 MAPK pathways, mediated by HERZ,
induces a downregulation of both ER and PgR expression.

- The PAX2 transcriptional factor loss or deregulation seems to be associated with the
acquisition of a HER2-driven phenotype by preventing the HER2 transcriptional
repression by estrogen-ER and tamoxifen-ER complexes [14].

In metastatic patients chronically exposed to trastuzumab, tumors with the expression
ofhormone receptors showed a sudden upregulation of ER followed by a decrease of response
to anti-HER2 therapies [15].

The standard clinical practice has been dramatically influenced by the recent CLEOPATRA
and EMILIA [16] trials. From the subgroup analysis of the CLEOPATRA study, the coexpression
of hormone receptor and HERZ was associated with lower sensitivity to the double anti-HER2
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block and lower OS [9]. The limited sensitivity is probably due to crosstalk ER-HER2. None of
the two trials tested the novel anti-HERZ therapy combined with hormone therapy; therefore,
the current standard of care for metastatic HER2+ breast cancer consists of trastuzumab
combined with pertuzumab and a taxane for first line and TDM1 for second line in disease
relapse within 6 months of adjuvant therapy.

In the case of our patient, however, the presence of HER2 and hormone receptor on two
different tumors, instead of one, has allowed the two treatments to act with greater synergy.

At38 months from the beginning of this therapeutic strategy, the patientis asymptomatic,
with PS ECOG 0 and has a complete metabolic response.

The approach to breast cancer is changing from being considered a singular disease to a
multiform one. The importance of biological markers such as HER2, ERs, and PRs, and their
prognostic value should be evaluated in the therapeutic choices of this widespread disease.
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