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Breast carcinoma with neuroendocrine differentiation: 
a personalized therapeutic approach using somatostatin analogs

Carcinoma da mama com diferenciação neuroendócrina:  
uma abordagem terapêutica personalizada utilizando análogos 
da somatostatina
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CASE REPORT

Abstract

Breast carcinomas with neuroendocrine differentiation represent a rare and heterogeneous entity, associated with diagnostic 
and therapeutic challenges, particularly in the metastatic setting. We report the case of a 70-year-old woman with metasta-
tic breast carcinoma, hormone receptor-positive and human epidermal growth factor receptor-2-negative, with histologically 
confirmed neuroendocrine differentiation and somatostatin receptor expression documented by 68Ga-DOTANOC positron 
emission tomography (PET-DOTANOC) positron emission tomography. The patient initiated treatment with letrozole and 
palbociclib, followed by the addition of octreotide, achieving a complete clinical and radiological response that was main-
tained throughout follow-up. This case highlights the importance of comprehensive histological, molecular, and functional 
characterization, enabling a personalized therapeutic approach. The combination of somatostatin analogs with endocrine 
therapy and cyclin-dependent kinase 4 and 6 (CDK 4/6) inhibitors may represent an effective strategy in selected patients 
with breast carcinoma with neuroendocrine differentiation. 
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Resumo

Os carcinomas da mama com diferenciação neuroendócrina constituem uma entidade rara e heterogénea, associada a 
desafios diagnósticos e terapêuticos, particularmente em contexto metastático. Apresenta-se o caso de uma mulher de 
70 anos com carcinoma da mama metastático, recetores hormonais positivos, HER2 negativo, com diferenciação neuroen-
dócrina confirmada histologicamente e expressão de recetores de somatostatina documentada por PET-DOTANOC. A doente 
iniciou tratamento com Letrozol e Palbociclib, com posterior associação de Octreótido, obtendo resposta clínica e imagio-
lógica completa, e mantida ao longo do seguimento em consulta. Este caso demonstra a importância da caracterização 
histológica, molecular e funcional aprofundada, permitindo uma abordagem terapêutica personalizada. A associação de 
análogos da somatostatina à terapêutica endócrina e aos inibidores de CDK4/6 pode representar uma estratégia eficaz em 
doentes selecionados com carcinoma da mama com diferenciação neuroendócrina.
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Introduction

Breast cancer is the most frequently diagnosed 
malignancy and the leading cause of cancer-related 
mortality among women worldwide.1 Breast carcino-
mas with neuroendocrine differentiation represent a 
rare entity, accounting for < 1% of all breast neo-
plasms.2,3 According to the most recent World Health 
Organization (WHO) classification, these neoplasms 
are currently included within the group of neuroendo-
crine neoplasms of the breast and are subdivided into 
well-differentiated neuroendocrine tumors, poorly 
differentiated neuroendocrine carcinomas, and inva-
sive breast carcinomas of no special type with neu-
roendocrine differentiation.2-4

The diagnosis requires the presence of suggestive 
morphology in association with immunohistochemical 
expression of neuroendocrine markers, such as chro-
mogranin A and synaptophysin. Exclusion of metastatic 
involvement of the breast from an extramammary neu-
roendocrine neoplasm is essential, given its distinct 
prognostic and therapeutic implications.4,5

Prognosis is variable and depends on the degree of 
differentiation, stage at diagnosis, and molecular cha-
racteristics, generally being less favorable in poorly 
differentiated and metastatic forms.6-9 Owing to their 
rarity (< 1% of breast cancers), the available literature 
is limited, and despite ongoing advances in research, 
particularly in molecular biology, specific treatment gui-
delines are still lacking.3 Therefore, in the absence of 
dedicated recommendations, therapeutic strategies are 
usually extrapolated from treatment algorithms for con-
ventional invasive breast carcinoma.5,8

Case report

A 70-year-old woman with an Eastern Cooperative 
Oncology Group performance status of 1 was evalua-
ted in May 2021 for a verrucous lesion located in the 
right inframammary fold (Fig. 1), associated with a pro-
gressively enlarging indurated nodule. The patient did 
not present with symptoms suggestive of carcinoid syn-
drome. Other than the inframammary lesion, she remai-
ned clinically asymptomatic. Breast ultrasonography 
performed in August 2021 revealed a mass in the lower 
inner quadrant of the right breast, associated with sus-
picious ipsilateral axillary lymphadenopathy.

Biopsy of the cutaneous lesion demonstrated der-
mal infiltration by invasive breast carcinoma of no 
special type, with strong expression of estrogen and 
progesterone receptors (> 95%) and absence of 

human epidermal growth factor receptor-2 (HER2) 
expression (0). Staging computed tomography revea-
led bilateral pulmonary metastases and osseous invol-
vement; these findings were confirmed by positron 
emission tomography (PET), which demonstrated 
locally advanced disease with nodal and pulmonary 
metastases. A lung biopsy was performed and confir-
med pulmonary metastasis of carcinoma, consistent 
with a breast primary showing features of neuroendo-
crine differentiation. Immunohistochemical analysis 
showed diffuse positivity of the neoplastic cell popu-
lation for GATA3, estrogen receptors, progesterone 
receptors, and synaptophysin, with absence of stai-
ning for thyroid transcription factor 1. DOTANOC PET 
demonstrated expression of somatostatin receptors in 
right axillary lymph node metastases.

In January 2022, palliative systemic treatment was 
initiated with letrozole 2.5 mg once daily in combination 
with palbociclib 125 mg once daily administered on 
days 1-21 of a 28-day cycle. In February 2022, long-
acting release octreotide 30 mg intramuscularly every 
28 days was added to the treatment regimen.

In March 2023, 13 months after treatment initiation, 
the patient achieved a complete clinical and radiologi-
cal response, with resolution of the cutaneous lesion 
(Fig. 2) and no evidence of active disease on subse-
quent imaging. After 40 treatment cycles, she continues 
to tolerate therapy well, with no significant toxicities and 
preservation of her general condition.

Discussion

Breast carcinomas with neuroendocrine differentiation 
represent a rare entity, accounting for < 1% of breast 
neoplasms, and are characterized by pronounced clini-
cal, morphological, and biological heterogeneity.2,3 The 
recent WHO classification update has reinforced this 
heterogeneity by including these neoplasms within the 
spectrum of neuroendocrine breast neoplasms, distin-
guishing well-differentiated neuroendocrine tumors, 
poorly differentiated neuroendocrine carcinomas, and 
invasive breast carcinomas of no special type with neu-
roendocrine differentiation.2,4 Diagnosis relies on the 
identification of suggestive morphology in combination 
with immunohistochemical expression of neuroendo-
crine markers, such as chromogranin A and synaptophy-
sin, typically associated with a luminal profile, including 
hormone receptor (HR) expression, absence of HER2 
expression, and low Ki-67 index, although other mole-
cular subtypes have been described.4-6 The lack of uni-
form diagnostic criteria and morphological overlap with 
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invasive breast carcinoma of no special type contribute 
to underdiagnosis and to the limited robustness of avai-
lable data in the literature.4,5

From a biological standpoint, most breast carcinomas 
with neuroendocrine differentiation exhibit a luminal pro-
file, with HR expression and absence of HER2 expres-
sion (HR+/HER2−), resembling classical invasive breast 
carcinoma.6 However, clinical and molecular studies 
demonstrate that this entity is not biologically homoge-
neous, with the degree of differentiation, proliferative 
index, and genetic alterations being key determinants 
of clinical behavior.7,9 Poorly differentiated neuroendo-
crine carcinomas, for instance, are characterized by 
frequent TP53 and RB1 alterations, higher genomic ins-
tability, and aggressive clinical behavior, and are asso-
ciated with an increased risk of early metastasis and 
significantly poorer overall prognosis.9-11

In the absence of specific therapeutic guidelines, the 
management of breast carcinomas with neuroendo-
crine differentiation has generally been extrapolated 
from HR+/HER2− breast cancer treatment algorithms, 
particularly in the metastatic setting.8 The combination 
of endocrine therapy with CDK4/6 inhibitors has 
demonstrated consistent benefits in terms of response 
rate, progression-free survival, and quality of life, and 
currently represents the gold standard treatment for this 
patient subgroup.12 This approach appears particularly 
suitable for tumors with a luminal profile and less 
aggressive biological behavior, such as well-differentia-
ted neuroendocrine tumors and invasive carcinomas 
with neuroendocrine differentiation.

A distinctive and clinically relevant feature of these 
tumors is the expression of somatostatin receptors, 
reported in approximately 50-70% of cases.5,13 

Functional identification of these receptors through 
molecular imaging techniques, such as DOTANOC 
PET, not only allows for improved disease characteri-
zation but also enables consideration of additional tar-
geted therapeutic strategies. Somatostatin analogs, 
namely octreotide and lanreotide, have demonstrated 
antiproliferative, antisecretory, and disease-stabilizing 
effects in well-differentiated neuroendocrine neo-
plasms, and are associated with prolonged disease 
control and good treatment tolerability.13,14 Although 
evidence in breast carcinoma with neuroendocrine 
differentiation is limited and primarily based on small 
case series and reports, the physiological rationale for 
their use appears sound.13

In the present case, histological confirmation of neu-
roendocrine differentiation, combined with functional 
demonstration of somatostatin receptor expression, 
enabled a truly personalized therapeutic approach. The 
combination of palbociclib and letrozole, in line with 
recommendations for metastatic HR+/HER2− breast 
carcinoma, together with octreotide therapy, resulted in 
a complete and sustained clinical and radiological res-
ponse over 40 treatment cycles, with excellent tolera-
bility and preservation of the patient’s functional status. 
This outcome suggests a potential synergistic effect 
between endocrine therapy, cell cycle inhibition, and 
modulation of neuroendocrine signaling, translating into 
prolonged metabolic and tumor control.

Notably, in this patient, neuroendocrine differentiation 
was identified on histological evaluation of a metastatic 
lesion, underscoring the importance of comprehensive 
pathological reassessment not only of the primary 
breast tumor but also of metastatic sites whenever 

Figure 1. Verrucous lesion located in the right 
inframammary fold at initial presentation. Figure 2. Evolution of the verrucous lesion during 

treatment. A: February 2022; B: May 2022; C: September 
2022; D: March 2023.
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C D
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feasible. This finding highlights the potential biological 
heterogeneity between primary and metastatic disease 
and emphasizes that biopsy of metastatic lesions may 
provide additional diagnostic and predictive information 
with direct implications for therapeutic decision-making 
and treatment personalization.

Overall, this case underscores the importance of 
comprehensive histological, molecular, and functional 
characterization in breast carcinoma with neuroendo-
crine differentiation, enabling the identification of patient 
subgroups that may benefit from integrated and targe-
ted therapeutic strategies. Despite the inherent limita-
tions of a single case report, the sustained response 
observed supports the need for prospective studies 
and multicenter registries to clarify the role of somatos-
tatin analogs in this context and to define more specific 
therapeutic approaches for this rare entity.

Conclusion

Breast carcinoma with neuroendocrine differentiation 
is rare and exhibits a variable prognosis. Histological 
and functional characterization using DOTANOC PET 
can identify important therapeutic targets. The combi-
nation of somatostatin analogs with endocrine therapy 
and CDK4/6 inhibitors demonstrated a prolonged and 
clinically meaningful response, illustrating the potential 
of integrated, targeted, and personalized approaches 
in breast cancer.
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