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HER2-Positive Neuroendocrine Breast Cancer:
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Established Facts

cytotoxic treatment schedule.

o Neuroendocrine breast carcinoma is an established yet rare pathological finding with no specific

Novel Insights

o Trastuzumab therapy can be effective in countering neuroendocrine breast carcinoma growth.
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Summary
Background: Neuroendocrine carcinoma is an uncom-
mon histology for breast cancer. Case Report: Our pa-
tient underwent right quadrantectomy for a neuroendo-
crine carcinoma in 1984 and had a bone relapse 30 years
later. After thorough pathological and immunohisto-
chemical analysis the diagnosis was confirmed and
HER2 amplification was observed. Here we discuss the
management, rationale and results of HER2-targeted
therapy in advanced neuroendocrine breast carcinoma.
© 2016 S. Karger GmbH, Freiburg

Introduction

Breast cancer is one of the most frequent neoplasms in women
worldwide. The most common histologies are ductal and lobular
carcinoma, while neuroendocrine features are rarely diagnosed.
Breast carcinomas are routinely tested for endocrine receptors,
Ki67 rate and HER2 positivity to plan systemic treatment. Most re-
currences are known to occur in the first decade after primary
treatment. Here we report a patient with breast cancer shown his-
topathologically to be a neuroendocrine carcinoma (NEC), who
had a bone relapse after 30 years.

Case Report

We describe a 65-year-old woman with a past history of breast cancer. Diag-
nosed with breast carcinoma in 1984 when she was 36 years old, she underwent
right quadrantectomy and node dissection. Final histopathological examination
revealed NEC with no node involvement (NO), with a low mitotic index (Ki 67:
5%) and pT1cNo according to TNM classification. No carcinoid associated syn-
drome was present. Radiotherapy without any systemic treatment was per-
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Fig. 1. a Hematoxylin and eosin-stained (H&E)
section of primary breast cancer, 1984 (1) signed-
out as ‘malignant carcinoid’. Note the presence of an
in situ component with same cytological details (2)
and positivity of Grimelius silver stain (3). Morphol-
ogy of relapse occurring in 1987 is strictly similar,
with more pronounced pseudorosettes formation.

b H&E section of bone metastasis (1). Cancer nests
showed immunohistochemical positivity for estro-
gen receptors (2), very low proliferative rate with

Ki 67 (< 5%, 3) and 2+ score of HER2/neu (ASCO/
CAP guidelines 2013, 4). ¢ Biopsy of pelvic mass
shows invasive carcinoma with neuroendocrine
morphology (1), with intense positivity to synapto-
physin (2) and chromogranin-A (2). HER2/neu was
confirmed as 2+ score (4). Note that granular posi-
tivity of chromogranin-A is very similar in distribu-
tion to the Grimelius positivity observed in 1984.

Fig. 2. Partial response after 12 weeks of treat-
ment. Left: April 2014, right: October 2014.

formed. After a 3-year follow-up the patient underwent right mastectomy for
recurrent ductal carcinoma in situ (DCIS) with invasive component (less than
< 0.5 mm), rpT1micNx according to TNM classification. The patient remained
disease free up to March 2014 when, due to persisting back pain, the patient was
seen by an oncologist. Bone scan with Tc-99m showed pathological vertebral
lesions at lumbar level (D10-L1) and a pre-sacral bone mass with bone infiltra-
tion. Tumor marker CA 15-3 was 114 U/l at the time of diagnosis of metastatic
bone lesions. When the patient was referred to our Institution she had already
undergone biopsy of the bone lesion revealing an infiltrative carcinoma with
estrogen receptor (ER)-positive, progesterone receptor (PR)- and HER2-nega-
tive breast carcinoma with Ki 67 5%. The case was discussed with the orthope-
dic surgeon and a CT scan-guided sacral lesion biopsy was performed. Histo-
pathological examination revealed breast NEC. The diagnosis was reinforced by
immunohistochemistry, which showed high positivity for synaptophysin, neu-
ron-specific enolase (NSE) and neural cell adhesion molecule (CD56). ER ex-
pression was between 66% and 100%, PR expression was negative, HER2 ex-
pression was 3+ and silver in situ hybridization (SISH) showed HER2 gene
amplification. The case was discussed with the head pathologist and a review of
paraffin-embedded materials from the recent bone biopsy together with initial
and recurrent disease biopsy was performed (fig. 1). Our patient was started on
first-line treatment with weekly paclitaxel and trastuzumab every 3 weeks for a
total of 24 weeks of therapy obtaining radiological, biochemical and clinical re-
sponse [1] (fig. 2). The patient had a RECIST partial disease response and since
March 2015 until latest visit in October 2015 has been on maintenance treat-
ment with trastuzumab q21 plus daily letrozole [2]. If the disease were to pro-
gress, we would favor treatment with T-DM1 [3].

HER2-Positive Neuroendocrine Breast Cancer

Review of the Literature

Literature overview identified common patient characteristics
and clinical presentations, immunohistochemical biomarkers and
patients outcome. The data describe rare cases of breast NEC. Over
the last 2 decades immunohistochemical studies have extended the
knowledge of neuroendocrine tumors. Recent technologies have
made it possible to distinguish pathological changes in endocrine
cells, and it is now feasible to identify neuroendocrine morphologi-
cal and biochemical features within different histological types of
invasive breast cancer. However, the mere presence of neuroendo-
crine differentiation should not be misinterpreted as breast NEC
[2,3].

With the increasing knowledge of NEC characteristics, the
prevalence of NEC diagnoses has dramatically dropped. The esti-
mates reported before the introduction of new biomolecular mark-
ers were 12-19%, whereas nowadays according to the WHO diag-
nostic criteria the reported incidence ranges from 0.3% to 0.5% [4].
80 patients have been reported so far in peer-reviewed literature
[5]. A significant proportion (59.8%) of these cases was published
after the WHO definition was established in 2003, allowing for
consistency with respect to recent diagnostic criteria [6]. The mean
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age at diagnosis was 64 years (range 26-99 years; median 63 years).
The mean NEC size was 32 mm and patients most often presented
with stage II disease, indicating either large tumor size or regional
lymph node metastasis at the time of diagnosis. Disease often pre-
sents a high histological grade with ER and PR positivity [1]. No
large scale data are available on HER2 status in this histotype [7].

According to international guidelines no specific cytotoxic
treatment schedule is available. Chemotherapy regimens for com-
mon histological types of breast cancer and pulmonary small cell
carcinoma are often used for NEC. Treatment regimens reported
in the literature include fluorouracil/epirubicin/cyclophosphamide
combined with taxanes and platinum-based therapy; cisplatin/iri-
notecan; adriamycin and cytoxan or cisplatin; paclitaxel alone; and
cyclophosphamide/methotrexate/fluorouracil [4].

In cases of localized disease no specific recommendations re-
garding surgical management are available. Treatment of these pa-
tients should be similar to that for invasive ductal carcinoma for
which the choice of surgical procedure depends on the tumor’s lo-
cation and clinical stage. The role of biotherapy with anti-HER2
agents is underestimated due to the lack of data and lack of expres-
sion of this receptor in NEC.
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Conclusion

Metastatic NEC is extremely rare and, therefore, little is known
of this disease. NEC is usually thought to have quite good progno-
sis, but it has shown capability of aggressive behavior. The best way
to identify the aggressiveness of this tumor is immunohistochemi-
cal characterization. Recently a published population-based study
concluded that NEC is an aggressive variant of invasive mammary
carcinoma generally diagnosed in women over 60 years of age; it
usually presents with large tumor size and high histological grade,
and is frequently metastatic at diagnosis. Our case shows that
breast NEC can show up again after a very long disease-free period.
Our patient was treated with anti-HER?2 therapy which proved ef-
fective. To our knowledge this is the first case of a breast NEC
being treated with trastuzumab [5]. The effectiveness of target
therapy in this setting suggests that molecular assessment of the
tumor may be superior to histological characterization.
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