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Triple Positive breast cancer: A case series
Established Facts and Novel Insights

Established Facts:

e The molecular tumor profiling has enabled detailed classification based on gene
expression, each category with a distinct management.

e Molecular subtypes include: Luminal A (hormone receptor positive, HER2-, lower
proliferating index), Luminal B (lower level of positive estrogen or progesterone receptor
negative, sometime with HER2+, higher proliferating index), HER2+, basal-like subtype
(usually triple negative) and claudin-low subtype, less reproducible defined yet (usually
triple negative BC)

Novel Insights
e Existence of rare cases as ‘Triple Positive’ invasive ductal carcinoma of breast with
hormone receptor and HER?2 positive status
e Novel insight into the treatment option for ‘Triple Positive’ breast cancer
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Abstract

Introduction: Breast cancer is the most common malignancy in women around the world,
accounting for 25.1 % of all cancers among women. Breast cancer are classified in different
molecular subtypes depending on hormone receptor positive or negative and human epidermal
growth factor receptor 2 status. All the three receptors labelled as ‘triple positive’ breast
cancer are rare entity. We herein describe a case series of three patients diagnosed as invasive
ductal carcinoma with Immunohistochemistry (IHC) positive for all three receptors (Hormone
receptors and human epidermal growth factor receptor).

Case presentation: Three patients aged 67, 40 and 34 years presented with breast lump and
were diagnosed invasive ductal carcinoma. There was no history of familial breast cancer, any
other malignancy, or hormonal medication.Modified radical mastectomy was done and
specimen sent to surgical pathology department for histopathology. Modified Bloom
Richardson’s score was 7 and 8 with histological grade 2 for two of the cases. IHC was
performed and was positive for Hormone receptor and human epidermal growth factor
receptor. All the three cases were labelled as ‘Triple Positive’.

Conclusion: Breast cancer with all three receptor positive are rare to find but these cases do
exist. The biological significance and cross talks of their related pathways should be
investigated further for ‘triple positive’ breast cancer to determine intrinsic as this would help
to view the treatment options if these patients receive endocrine treatment in combination with
HER? blocking agents or a separate therapy.
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Introduction
Breast cancer is the most common malignancy in women around the world, accounting for 25.1
% of all cancers among women.[1]

The molecular tumor profiling has enabled detailed classification based on gene
expression, each category with a distinct management. There are five subtypes of breast cancer
in molecular classification: Luminal A (hormone receptor positive, HER2-, lower proliferating
index), Luminal B (lower level of positive estrogen or progesterone receptor negative, sometime
with HER2+, higher proliferating index), HER2+, basal-like subtype (usually triple negative)
and claudin-low subtype, less reproducible defined yet (usually triple negative BC).[2,5]

The standard treatment of Breast cancer differs in between the molecular subtypes.
Luminal A and B subtype treatment is primarily by hormone-based therapy, that of Triple
negative/Basal like is based on chemotherapy and that of HER2+ve is monoclonal antibody.

However, cases with all three receptor positive ‘Triple Positive’ are rare. We describe
here a series of three cases, diagnosed as Invasive ductal carcinoma, that were hormone receptor
and Human epidermal receptor 2 (HER?2) receptor positive.

Case 1:A 67 years old female patient presented with complaints of a painless mass in right breast
since 9 months. Physical examination of the patient illustrated a hard and well-defined mass
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measuring 5 x 4 cm, in the upper inner quadrant of right breast, nipple and areola was fixed to
the underlying skin. There was presence of puckering and peau-d’-orange appearance.
Significant lymphadenopathy was present in the right axillary region. There was no history of
familial breast cancer, any other malignancy, or hormonal medication. On USG breast, findings
were suggestive of carcinoma right breast with right axillary metastatic lymphadenopathy. The
patient underwent biopsy followed by right Modified radical mastectomy with axillary lymph
node dissection.

Gross examination of specimen revealed tumor size of 5 x 4 x 2.5 cm. A total 15 axillary
lymph nodes were identified. Histology diagnosis was Invasive ductal carcinoma of breast.
Modified Bloom Richardson Score was calculated to be 7, with histopathology grade II. Two out
of 15 lymph nodes were positive for metastatic deposits of infiltrating ductal carcinoma.
Immunohistochemistry was done for hormone receptor status on the tumor sections and
demonstrated; intensity score 03 and proportion score 03 with total Allred score 06 for ER;
intensity score 03 and proportion score 03 with a total Allred score of 06 and PR, i.e., strongly
positive. HER2/neu staining demonstrated complete, uniform, intense membrane staining in
more than 30% of invasive tumor cells and was scored 3+ i.e., strongly positive. (Figure 1.)

Case2: A 40 years old female patient presented with complaints of a painless lump in her right
breast since 1 month. The lump was insidious in onset; gradually progressive, initially small and
gradually increased to the size of 2 x 2 cm. Physical examination of the patient illustrated a hard
and well-defined mass measuring 2 X 2 cm, in the upper outer quadrant of left breast. The lump
was ill defined, with speculated margins. Overlying skin was normal with no nipple discharge,
no peau-d’-orange and no puckering was seen. Single lymph node was present in left axilla, firm
in consistency, non-tender. There was no history of familial breast cancer, any other malignancy,
or hormonal medication.

On USG: Left breast shows hypoechoic mass of 30 x 20 mm in upper outer quadrant with
speculated margins and calcification. Left axilla shows one lymph node of size 16 x 8§ mm with
eccentric cortical puckering of 6.3 mm, another small lymph node of size 11 x 5 mm which was
reactive lymph node. The USG findings was suggestive of carcinoma left breast with metastatic
lymphadenopathy. Fine needle aspiration Cytology (FNAC) was done and the cytology findings
suggested Ductal carcinoma. The patient underwent left Modified radical mastectomy with
axillary lymph node dissection.

Gross examination of specimen revealed tumor size of 3.0 x 2.5 x 1 cm and total 10
axillary lymph node were identified. Histology diagnosed it as Infiltrating ductal carcinoma of
left breast, Modified Bloom-Richardson BR Score was 8 and histology grade III. All lymph node
were negative for metastatic deposits on histopathology.

Immunohistochemistry was done for hormone receptor status on the tumor sections and
demonstrated; intensity score 02 and proportion score 02 with total Allred score 04 for ER;
intensity score 02 and proportion score 02 with a total Allred score of 04 for PR, i.e., positive.
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HER2/neu staining demonstrated complete, uniform, intense membrane staining in more than
30% of invasive tumor cells and was scored 3+ i.e., strongly positive. (Figure 2)

Case 3: A 34 years old female patient presented with complaints of a painless lump in her left
breast since nine months. Physical examination of the patient illustrated a lump of size 8 x 6 cm
involving all four quadrants of left breast. It was hard in consistency, fixed to underlying skin
and non-tender. Puckering and dimpling present along with Peau-d’-orange present. Lump was
not fixed to the underlying muscle. No pus or discharge was present from the nipple. Multiple
axillary lymph nodes were palpable in left axilla. Contralateral right breast was normal on
examination but single lymph node was palpable in right axilla.

USG was done and findings suggested carcinoma of left breast with metastatic
lymphadenopathy. FNAC and trucut biopsy was sent for histology examination.

Grossly multiple, whitish, thread like tissue pieces aggregating 2 x 0.5 cm were received
as trucut biopsy specimen. Section stained with hematoxylin and eosin examined for histology
suggested a diagnosis of Infiltrating ductal carcinoma (Mucinous type).

Immunohistochemistry was done for hormone receptor status on the on biopsy block and
demonstrated; intensity score 03 and proportion score 02 with total score 05 for ER; intensity
score 02 and proportion score 01 with a total score of 03 and PR, i.e., strongly positive.
HER2/neu staining demonstrated complete, uniform, intense membrane staining in more than
30% of invasive tumor cells and was scored 3+ i.e., strongly positive.

Discussion

The term “triple-positive” breast cancer was first introduced by Vici et al. to describe a
distinctive subtype.[6] It is defined as a luminal HER2 tumor which expresses both the ER and
PR. This type of tumor also expresses high HER2 levels and exhibits a biologically distinct
phenotype and specific clinical behavior. In current clinical settings, systemic therapeutic
approaches for triple-positive breast cancer comprise hormone receptor (HR)-specific hormonal
therapies, HER2-directed therapy, and systemic chemotherapy.

Breast cancer involves multiple abnormal regulation pathways, dominated by estrogen
receptor (ER) and human epidermal growth factor receptor 2 (HER2) signaling pathways.
Current research identified the presence of numerous cross talks between the two capital
pathways, enabling cancer cells to become resistant to chemotherapy or hormone therapy;
blocking one pathway augments and up-regulates other alternate pathways.[7,8] “Triple positive”
breast cancer subtype consisting of high levels of HER2, estrogen and progesterone receptors
expression seems promising in better understanding and treating BC patients.

Assessment of this new distinct subtype of triple positive breast cancer with HR+ and
HER2+ raises a series of problem concerning its treatment. It is also believed that HER2
blocking agents are effective in patients with HER-2-positive disease, irrespective of HR
status.[9] In one of the study HER2+ breast cancer tumors with HR+ were divided in subgroups
and analyzed; differences in behavior and response to treatment were observed when high levels
of HR were found compared to low HR expression in patients with HER2-enriched breast
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cancer. The concept of “triple positive” breast cancer, defined by high level expressing HR of
HER?2 positive breast cancer, emerged, with distinct response to conventional treatment. A
subset of small HER2+, ER/PR positive (‘‘triple positive’’), breast cancer might be focused
primarily by HR status, and biologically behave more likely HER2 negative, HR positive breast
cancers. However, question remains if these patients receive endocrine treatment in combination
with HER2 blocking agents, without chemotherapy or the administration of anti-HER2 agent
always necessary.

Molecular classification plays an increasingly essential role in the personalized care of
breast cancer, and the three key molecular determinants, HER2, ER and PR, are evaluated in
routine clinical practice. The biological significance and cross talks of their related pathways
should be investigated further to determine intrinsic heterogeneity of breast cancer and inform
treatment decisions in the complexities of the clinical setting, with the identification of further
tumor subtypes amenable to targeted and innovative treatments representing a research priority.
Acknowledgement: The authors gratefully acknowledge all the consultant and laboratory staff
of Department of Pathology, Jawaharlal Nehru Medical College, Datta Meghe Institute of
Medical Sciences, Wardha for their support in carrying out the investigations and data collection.

Statement of Ethics: Informed consent was obtained from the patient and the study protocol
and permission to conduct the study and publication was obtained from Institutional Ethic
Committee.
Disclosure Statement: No conflict of interest to declare. All the authors had full accessto the
data and vouch for data integrity and accuracy. The authors were solely responsible for the final
review and approval of the report. The corresponding author had final responsibility for the
decision to submit for publication.
Funding Sources: None
Authors Contributions

Vivek Gupta (VG) and Prerna Agarwal (PA), Sunita Vagha (SV) carried out the study,
contributed to concept and design of study. VG did reporting of case, acquisition of data along
with analysis and interpretation. VG drafted the manuscript and reviewed it and also gave final
approval for submitting and publication. VG and PA helped in drafting and revised the
manuscript and also gave approval for the submitting and publication. Rashmi Wankhade (RA
helped in drafting the manuscript and gave approval for submitting and publication

References
1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer
statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36
cancers in 185 countries. CA: a cancer journal for clinicians. 2018;68(6):394-424.
2. Perou CM, Sgrlie T, Eisen MB, van de Rijn M, Jeffrey SS, Rees CA, Pollack JR, Ross
DT, Johnsen H, Akslen LA, Fluge O, Pergamenschikov A, Williams C, Zhu SX, Lgnning

604



European Journal of Molecular & Clinical Medicine

ISSN 2515-8260Volume 08, Issue 04, 2021

PE, Bgrresen-Dale AL, Brown PO, Botstein D. Molecular portraits of human breast
tumours. Nature, 2000, 406(6797):747-752.

3. Segrlie T, Perou CM, Tibshirani R, Aas T, Geisler S, Johnsen H, Hastie T, Eisen MB, van
de Rijn M, Jeffrey SS, Thorsen T, Quist H, Matese JC, Brown PO, Botstein D, Lgnning
PE, Bgrresen-Dale AL. Gene expression patterns of breast carcinomas distinguish tumor
subclasses with clinical implications. Proc Natl Acad Sci U S A, 2001, 98(19):10869—
10874.

4. Allison KH. Molecular pathology of breast cancer: what a pathologist needs to know. Am
J Clin Pathol, 2012, 138(6): 770-780.

5. Prat A, Pineda E, Adamo B, Galvan P, Fernandez A, Gaba L, Diez M, Viladot M, Arance
A, Mufioz M. Clinical implications of the intrinsic molecular subtypes of breast cancer.
Breast, 2015, 24(Suppl 2):S26-S35.

6. Vici P, Pizzuti L, Natoli C, Gamucci T, Di Lauro L, Barba M, et al. Triple positive breast
cancer: a distinct subtype? Cancer Treat Rev 2015;41:69-76.

7. Giuliano M, Trivedi MV, Schiff R. Bidirectional crosstalk between the estrogen receptor
and human epidermal growth factor receptor 2 signaling pathways in breast cancer:
molecular basis and clinical implications. Breast Care (Basel), 2013, 8(4):256—262.

8. Flageng MH, Moi LL, Dixon JM, Geisler J, Lien EA, Miller WR, Lgnning PE, Mellgren
G. Nuclear receptor co-activators and HER-2/neu are upregulated in breast cancer
patients during neo-adjuvant treatment with aromatase inhibitors. Br J Cancer, 2009,
101(8):1253-1260.

9. Iancu G, Vasile G, Claudia RI, Davitoiu DV. “Triple positive” breast cancer — a novel
category? Rom J Morphol Embryol 2017, 58(1):21-26.

Figurel: Photomicrograph of casel Invasive ductal carcinoma. a: HE staining x 100. b:
estrogen receptor (ER) positive. c: progesterone receptor (PR) positive. d: HER2 positive.
Immunohistochemistry staining, x 100.
Figure2: Photomicrograph of case2 Invasive ductal carcinoma. a: HE staining x 100. b:
estrogen receptor (ER) positive. c: progesterone receptor (PR) positive. d: HER2 positive.
Immunohistochemistry staining, x 100.
Figure3: Photomicrograph of case3 Invasive ductal carcinoma. a: HE staining x 100. b:
estrogen receptor (ER) positive. c: progesterone receptor (PR) positive. d: HER2 positive.
Immunohistochemistry staining, x 100.
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Figurel: Casel Invasive ductal carcinoma. a: HE staining x 100.
b: estrogen receptor (ER) positive. c: progesterone receptor (PR) positive. d: HER2 positive. Immunohistochemistry staining, x
100.
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Figure3: Case3 Invasive ductal carcinoma. a: HE staining x 100. b: estrogen receptor (ER) positive. c: progesterone
receptor (PR} positive. d: HER2 positive, Immunohistochemistry staining, x 100.

Figure2: Case2 Invasive ductal carcinoma. a: HE staining x 100.
b: estrogen receptor (ER) positive. c: progesterone receptor (PR) positive. d: HER2 positive. Immunohistochemistry staining, x

100.
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