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ABSTRACT
Objective: The aim of the study was to analyze the prevalence of molecular subtypes of all breast cancer patients treated at tertiary cancer centre in

West India in 12 years.

Materials and Methods: A retrospective observational study carried out in Tertiary Cancer Care Centre in Western India. Electronic medical records
of all breast cancer patients were retrieved from the hospital database between March 2007 to March 2019. Patient’s characteristic, histological features
and molecular subtypes were collected and analyzed.

Results: A total of 2062 women fulfilled the criteria for this study and were analyzed. The median age of study population was 51 years (range 22—100
years). Among these, 1357 (65.8%) were of <55 years and 705 (34.2%) were over 55 years. The overall incidence of Hormonal Receptor-positive patients
(either estrogen-receptor (ER) or progesterone-receptor (PR) or both) was 1162 (56.4%). The Mean tumor size was 3.8cm (range 0-18cm). The most
common histology was IDC (96%). Axillary nodes were positive in 62.5%. Luminal type A was positive in 762 (37%) patients while Luminal type B
was present in 157 (7.6%) patients. Basal-like subtype was observed in 537 (26%) patients while HER2 rich subtype was seen in 229 (11.1%). The
incidence of Luminal A subtype increased with age. The highest observed among patients (72%) aged 70 years or more. Incidence of Basal like subtype
was highest in patients less than 30 years (52%).

Conclusion: Luminal-like disease is the most common molecular subtype in India. Identification of Basal like breast cancer, a highly aggressive, biologi-
cally and clinically distinct subtype different than its non-basal variant, is important for treatment planning and target therapy.
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Introduction

Breast cancer is a global health issue among women. As per the recent GLOBOCAN 2012 data, the age-standardized incidence rate (ASR)
for invasive breast cancer (females) in Asia was 29.1 per 100,000 women-years which is approximately 30% of Western population (North
America has an ASR of 91.6 while Europe has an ASR of 71.1 per 100,000 women-years) (1). However, the incidence of breast cancer
has increased significantly in Asian countries as compared to Western countries. Breast cancer accounts for the most frequently diagnosed
cancer in Asian women. Although the incidence of breast cancer remains high in developed countries, there has been a shift in global
distribution of breast cancer cases among women in South America, Africa, and Asia (2).

Pathology plays a key role in understanding complex disease such as cancer. However, in our country, there is paucity in data on key
epidemiological findings (3). Are there any variances in breast cancers in India and Western literature? The answer is evidently yes. The
proportion of breast cancer subtypes is different in the Indian continent.

Some of the established prognostic and predictive factors for breast cancer include tumor size, nodal involvement, histologic type, and
histologic grade. Expression status by immunohistochemistry (IHC) such as estrogen receptor (ER), or progesterone receptor (PR), or
human epidermal growth factor receptor 2 (HER?2) are key prognostic factors (4). However, these traditional classifications do not reflect
the diversity of breast cancer. For example, women with HER2-negative or ER-negative tumors do not response to HER2-targeted or
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endocrine therapy, women with HER2-positive or ER-positive tend to
show capricious responses to such targeted treatment (4). Thus, there
is a need to better classify breast cancer types in order to predict out-
comes in such patients.

In the past 18 years, there has been varying changes in the overall clas-
sification of breast cancer. Microarray-based gene expression profiling
has helped in determining breast cancer from its histopathologic type
to the molecular subtype. Today, ER-positive and ER-negative breast
cancer subtypes are considered as different diseases (4). The Cancer
Genome Atlas (TCGA) Network has helped established a refined sub-
types of breast cancer through extensive profiling of protein levels, mi-
croRNA, and DNA (5). The molecular subtypes include “luminal A,”
“luminal B,” “HER2-enriched,” and “basal-like” each of which have
changed the paradigm of breast cancer treatment. The subtypes based
on mRNA gene expression alone are similar to the intrinsic subtype
(6). Each subtype has been associated with varying incidence, progno-
sis, preferential metastatic organs, response to treatment, recurrence or
disease-free survival outcomes (6, 7).

Uncontrolled proliferation is a unique feature of cancer. The most
common measurement of proliferation involves immunohistochemi-
cal assessment of Ki-67 antigen (8). Ki-67 has played a key role as a
proliferation as it is present in all proliferating cells. Ki-67 is one of
the 21 selected genes included in the Oncotype DXTM assay that has
helped in predicting the extent of chemotherapy benefits and risk of
recurrence among women with node negative and ER+ breast can-
cer. Ki-67 can have potential use in determining relative prognosis,
resistance to endocrine therapy or chemotherapy, and estimation of

Table 1. Age-wise distribution of breast cancer
patients

Age group Number %

<30 63 3.1

31-40 348 16.9
41-50 645 313
51-60 569 27.6
61-70 317 15.4
>70 120 5.8

Male
1%

Female
99%

= Male = Female

Figure 1. Gender distribution of breast cancer at our centre

residual risk in patients on standard therapy. It has also been used as a
dynamic biomarker of treatment efficacy among patients who receive
neoadjuvant therapy, specifically those who received neoadjuvant en-
docrine therapy (9). The St. Gallen Consensus has for years led to the
development of treatment personalized towards clinical and biological
subsets of breast cancer. The consensus could also be used to make
informed adjuvant treatment decisions (10).

The prevalence of molecular subtypes of breast cancer have not been
studied extensively in developing countries. The objective of this study
is to estimate the status of different molecular subtypes of breast can-
cer in a tertiary cancer centre. In addition to the molecular subtypes,
clinicopathological factors such as age, tumor size, and lymph node

involvement have been compared.
Materials and methods

Patient population

A total of 2062 histopathologically confirmed cases of breast cancer were
selected. Key factors such as age, gender, laterality, treatment-related fac-
tors, type of surgery, tumor size, histological subtype, nodal status, and
molecular subtype were taken into consideration. Patient records were
evaluated over a period of twelve years (March 2007 to March 2019).
Age-wise distribution of molecular subtypes was also taken into con-
sideration. Manavata Clinical Research Institute Ethics Committee ap-
proval (ACDMW-00003) was obtained prior to the commencement of
the study. Informed consent from all patients were obtained.

Data collection

All records were collected from the hospital electronic medical records.
‘The histopathological and immunohistochemical (IHC) examination
was performed in accordance with the College of American Patholo-
gists/American Society of Clinical Oncology (CAP/ASCO) guidelines.

ER and PR scoring for all cases was done using Allred scoring. ER and
PR were considered positive for cases, which scored 3+ or more on
Allred score. HER2 scoring was done according to the ASCO/CAP
guidelines. We classified breast cancer cases in 4 subtypes based on
hormonal receptor and Her2 status. This were luminal A (ER+ and/or
PR+/HER2-), luminal B (ER+ and/or PR+/HER2+), HER2-enriched
(ER- and PR-/HER2+) and Basal like (ER— and PR—/HER2-). Those
patients who had Her2 2+ expression (Equivocal) were not included in
molecular subtype analysis.

Statistical Package for the Social Sciences version 22 (IBM Corp.;
Armonk, NY, USA) was used for data analysis. We used descriptive
analysis to present our results.

Results

The patient’s age ranged from 22 to 100 years with a median age of
50.02 years. The 41-50 age group represented most of the patients
(31.3%) followed by the 51-60 age group (27.6%), 31-40 age group
(16.9%), 61-70 age group (15.4%), above 70 years (5.8%), and less
than 30 years (3.1%) (Table 1). In context to gender, 99.1% (2043)
comprised of females while 0.9% (19) comprised of males (Figure 1).
In context to laterality, 51.2% (1056) had left-sided breast cancer,
47.4% (978) had right-sided breast cancer, followed by those with bi-
lateral breast cancer, 17 (0.8%) (Figure 2).

In context to intent of treatment, majority of our patients, i.e. 90%
(1860) received radical treatment followed by 10% (202) who received
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palliative treatment. At our hospital, 53% (972) patients underwent
modified radical mastectomy (MRM) while 47% (869) underwent

breast conservation treatment (Figure 3).

The mean median tumour size was 3.0 cm. The tumour size ranged be-
tween 0 to 18 cm. At our centre, patients with breast cancer present with
varying histological subtypes. While 96% (1980) of the patients had
invasive ductal carcinoma, 0.8% (16) had invasive lobular carcinoma
and 0.5% (11) had ductal carcinoma in situ, 2.7% (55) had other histo-
logical subtypes (Figure 4). In the context of nodal involvement, 62.5%
(1289) were found to have nodal involvement while 37.5% (773) had
no nodal involvement (Table 2). The overall incidence of Hormonal
Receptor-positive patients (either ER or PR or both) was 56.4% (1162).

Among the molecular subtypes, Luminal A was the most common one
(37%) followed by basal-like (26%), HER2 rich (11.1%), and luminal
B (7.6%). We also had patients with unclassified subtypes (18.3%) due
to the equivocal status of HER2 receptor (Figure 5).

Table 2. Number of patients based on nodal
involvement

Number %
1289 62.5
Negative 773 37.5

Age group

Positive
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Figure 4. Distribution of cases based on histological type

Figure 5. Distribution of cases as per molecular subtypes

Age-wise distribution of molecular subtypes in our study
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Table 3. Incidence of various subtypes based on international studies

Study Luminal A Luminal B HER2 enriched Basal-like Total no of patients
British Columbia Cancer Agency [16,17] 1% 6% 7% 15% 3348
Mayo Clinic Breast Cancer study [18] 86% 9% 2% 4% 256
Vancouver General Hospital study [19] 78% 4% 6% 12% 246
University of British Columbia [20]. 42% 15% 17% 26% 365
Carolina breast cancer study [21]. 51.4% 15.5% 6.6% 26.4% 496
Dawood et al. [22]. 65.8% 14.3% 4.9% 15% 1945
Mane et al. [11] 43.8% 14.8% 16.1% 25.3% 521
Tubtimhin et al. [23] 31.6% 15.6% 9.9% 11.3% 523
Elidrissi Errahhali et al. [24] 61.1% 16.1% 8.6% 14.2% 2260
Our study 37% 8% 11% 26% 2062

Discussion and Conclusion

Breast cancer remains one of the leading causes of death among women
globally. It is a heterogeneous and complex disease attributed to clini-
cal, pathological, and biological factors that vary from one population
to another. Identifying these prognostic factors is key for the successful
management of breast cancer patients. However, molecular classifica-
tion of breast cancer has emerged as a vital tool for optimal patient
management. Thus, to gain insights into breast cancer and molecular
subtypes among Indian women, we analyzed 2062 breast cancer pa-
tients from our hospital database. Thus, to the best of our knowledge,
this paper represents one of the largest studies in India on breast cancer
using a large series of patients.

The study population in our study comprised of 2062 patients ranging
between 22-100 years with a mean age of 51.18 years. Our findings
are similar to those reported by Mane et al. (11) In our case, 37% of
patients were luminal A, 8% were luminal B, 11% were HER2 rich,
and 26% were basal-like. In the case of Mane et al. (11) 43.8% were
luminal A, 14.8% were luminal B, 16.1% were Basal-like, and 16.1%
were HER2 rich.

The age-specific incidence rates of breast cancer vary among Western
and Asian population. In Asian population, breast cancer is charac-
terized at an early age as contrast to advancing age among Western
women. The age-specific incidence decreases or plateaus after 50 years
in Asian women (12-15).

In our case, luminal A (37%) was the most predominant histopatho-
logical subtype observed followed by basal-like, HER2 rich, luminal
B, and other unclassified subtypes. As per international studies, the in-
cidence of luminal A has remained predominant followed by luminal
B, HER2, and basal-like (Table 3) (16-24). We also observed that the
incidence of Luminal Type A subtype increases with age. The incidence
rate of the luminal A subtype peaked among patients aged >70 years
(72%) (Figure 6). In Our study, the incidence of luminal B cancers
was much more evenly distributed, with almost similar rates among
patients aged 50-59, 60-69 and >70 years respectively. In our case,
basal-like histopathological subtype was found to be predominant. The
rate of triple negative or basal-like subtype in our case is more or less
similar to other national and international studies (16-24).

The age-wise distribution based on molecular subtypes have been de-
scribed in Figure 6. The mean tumor size in our study was 3.8 cm
while 1430 (69%) of patients had a tumor size of more than 2 cm.
Kumar et al. (25) from India also found similar results. They reported
mean tumor size 3.4 cm and 85.8% of their cases had a tumor size
more than 2 cm. However, Zhu et al. (26) reported mean size of 2.1
cm. The higher mean tumor size in our study and in India may be due
to late presentation during the progression of the disease because of
the existing social circumstances in this subcontinent. Another impor-
tant cause may be the lack of mammographic screening program and

cancer awareness.

As per the literature, HER2 rich molecular subtype is observed in
about 15% to 20% of breast cancers (27). In our case, HER2 rich
subtype was observed in 11.2% of patients. However, the number is
less than expected as we did not include patients with equivocal (2+)
Her2 receptor status. In our study, 181 (8.8%) patients had equivocal
(2+) HER2 receptor expression. As per the recommendations of the
American Society of Oncology and College of American Pathologist,
Fluorescence in situ hybridization (FISH) could not be performed
for HER2 equivocal cases. This is a major limitation as it could have
helped in obtaining precise results of prevalence of molecular subtypes
of this entity. In our study, the rate of HER2-enriched cancers peaked
among those aged between 51-60 (Figure 6) and the distribution was
most skewed toward the younger age groups.

Although we provide a comprehensive overview on the prevalence of
several molecular subtypes in our institute, there are several limitations
to our findings. We have not considered Ki-67, cytokeratin 5/6, and
epidermal growth factor receptor-1 (EGFR-1) factors. We have not
taken into consideration about menopausal status, stage, histological
grade, vascular emboli status, post-and mastectomy radiation details.

Our study found that 4th & 5th decades are the most affected age
groups by breast carcinoma in this region. The mean size of the tumors
and axillary lymph node involvement were found to be high in this
study. In conclusion, luminal A was predominant followed by basal-
like, HER2 rich, and luminal B. Identification of Basal like breast
cancer, a highly aggressive, biologically and clinically distinct subtype
different than its non-basal variant, is important for treatment plan-
ning and target therapy.
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