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Abstract

Background: Breast cancer is a heterogeneous disease with diverse
biological behavior and clinical outcomes. Molecular classification through
immunohistochemistry (IHC) serves as a vital tool for predicting prognosis
and tailoring therapy. This study aimed to evaluate the distribution of
molecular subtypes by immunohistochemistry (IHC) in core biopsy samples
in a Bangladeshi cohort and their correlation with clinicopathological
parameters.

Methods: 124 invasive breast carcinoma patients who received core needle
biopsy at a tertiary care institution (2023-2024) were included. IHC profiling
of ER, PR, HER2, and Ki67 was performed, and the tumors were placed
into Luminal A, Luminal B, HER2-enriched, and Triple-negative subtypes.
Clinicopathological factors, including tumor grade, size, and nodal status,
were also investigated. Statistical significance was assessed by chi-square
tests (SPSS v26.0).

Results: Among 124 patients (median age: 50.2 + 11.3 years), 46.8% of
them had tumors <2 cm, and 80.6% had moderately differentiated (Grade
2) histology. Molecular subtyping revealed Luminal A as the most common
subtype (46.0%), followed by Luminal B (26.6%), Triple-negative (17.7%),
and HER2-enriched (9.7%). Hormone receptor expression was ER positive in
70.9% and PR positive in 62.0% of tumors, while HER2 overexpression was
observed in 25.0%. The Ki67 proliferation index revealed low proliferative
activity (<14%) in 51.6% of the tumors, intermediate (14-30%) in 30.6%,
and high (>30%) in 17.8%. The upper outer quadrant was the most common
location for the tumor (28.2%), and invasive ductal carcinoma represented
93.5% of all tumors. FNA-proved lymph node metastasis was detected in
9.7% of patients, most frequently BI-RADS category 5 lesions (41.9%).

Conclusion: MolecularSubtyping of breast cancer in core biopsies by IHC
is a feasible stratification technique within resource-limited settings, which
detects a significant predominance of hormone-sensitive Luminal A tumors.
The high percentage of aggressive subsets (Triple-negative/HER2-enriched)
calls for the generation of targeted treatments and extensive screening
programs within Bangladesh. These findings are favorable for the inclusion
of molecular diagnostics in clinical practice to optimize treatment planning.
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Introduction

Breast cancer remains one of the most significant global public health
challenges and continues to be the leading cause of cancer-related mortality
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among women. Advances in our understanding of its
complex biology have revealed remarkable heterogeneity,
with substantial variability in morphological features,
clinical behavior, and treatment responses [1]. This intrinsic
heterogeneity necessitates refined classification systems that
extend beyond conventional histopathologic evaluation to
effectively inform clinical management. Traditionally, breast
cancer staging has relied heavily on histomorphological
parameters such as tumor grade, histologic subtype, and
lymph node status [2]. Although these parameters have been
instrumental, they alone do not capture the full biological
diversity of breast carcinomas or reliably predict therapeutic
outcomes. The introduction of molecular profiling techniques
has significantly enhanced our ability to stratify breast
cancers into biologically distinct subtypes, each with
differing prognostic and therapeutic implications. Among
these, immunohistochemistry (IHC) has emerged as a cost-
effective, reproducible, and clinically applicable surrogate
method for molecular subtyping in routine pathology practice
[3]. By assessing the expression profiles of key biomarkers—
estrogen receptor (ER), progesterone receptor (PR), human
epidermal growth factor receptor 2 (HER2), and the
proliferation marker Ki-67—breast cancers can be categorized
into well-defined molecular subtypes: Luminal A, Luminal
B, HER2-enriched, and Triple-negative/Basal-like [4-6].
This molecular classification carries substantial therapeutic
significance. Luminal subtypes (ER/PR-positive) typically
exhibit favorable prognoses and heightened sensitivity to
endocrine therapy [7]. In contrast, Luminal B tumors, often
marked by elevated Ki-67 or HER2 co-expression, display
more aggressive clinical behavior and generally require more
intensive treatment strategies including chemotherapy [8].
HER2-enriched tumors respond dramatically to anti-HER2
targeted therapies, while Triple-negative breast cancers
(TNBC), lacking expression of ER, PR, and HER2, present
a major therapeutic challenge despite demonstrating initial
chemosensitivity [9].The role of core needle biopsy has
gained prominence as an initial diagnostic modality, offering
sufficient tissue for both histopathologic assessment and
IHC-based molecular analysis [10]. This approach facilitates
comprehensive diagnostic evaluation at the pre-surgical stage,
allowing for expedited treatment planning. Nevertheless,
concerns persist regarding the concordance between
biomarker status in core biopsies versus surgical specimens,
highlighting the necessity of continuous validation of
diagnostic accuracy.In this context, the present study aims to
systematically analyze the molecular classification of breast
carcinoma by IHC on core biopsy specimens. We seek to
determine the distribution of molecular subtypes and explore
their correlation with clinicopathological parameters. Beyond
immediate diagnostic relevance, our findings may contribute
valuable epidemiological insights into subtype prevalence
in the Bangladeshi population, potentially uncovering

Volume 10 ¢ Issue 1 21

unique genetic or environmental influences. The knowledge
generated could inform public health strategies, optimize
screening programs, and refine resource allocation for breast
cancer management at both institutional and national levels.
Through this systematic evaluation, we endeavor to bridge the
gap between molecular advances and their real-world clinical
application, thereby enhancing the quality and precision of
breast cancer care in Bangladesh..

Methods

The study was conducted at Square Hospital anatomic
pathology department between June 2023 and December
2024. The objective of this study was to analyze the molecular
classificationofbreastcarcinomausingimmunohistochemistry
(IHC) in a cohort of 124 patients who underwent core
needle biopsy during the specified period. Inclusion criteria
encompassed all patients with histopathologically confirmed
breast carcinoma who underwent core needle biopsy at the
study center. Demographic data, including age, were collected
and categorized into age groups to facilitate an understanding
of breast cancerincidence distribution. Clinical variables were
also documented, such as lump size, family history of breast
cancer, and parity status. Lump size was categorized based
on measured tumor dimensions in centimeters, while family
history data were collected to evaluate genetic predisposition.
Parity status was recorded to explore any hormonal influence
history on breast cancer development.

All patients underwent diagnostic imaging with
ultrasonography (USG) to assess lymph node involvement,
and lesions were categorized according to the Breast Imaging
Reporting and Data System (BI-RADS) classification.
Additionally, the anatomical position of the lump within the
breast was noted. Histopathological evaluation was performed
on core needle biopsy samples to classify the histological type
of carcinoma, with a primary focus on identifying invasive
ductal carcinoma (IDC) and other less common histological
variants. Tumors were graded according to the Nottingham
grading system, based on the degree of differentiation into
well-differentiated, moderately differentiated, and poorly
differentiated categories. Pathological features such as
the presence of ductal carcinoma in situ (DCIS), lobular
carcinoma in situ (LCIS), lymphovascular invasion (LVI),
and microcalcifications were also assessed.

Immunohistochemical analysis was carried out to
evaluate the expression of key biomarkers, including estrogen
receptor (ER), progesterone receptor (PR), human epidermal
growth factor receptor 2 (HER2), Ki67 proliferation index
and E-cadherin for lobular subtyping also tested Based
on the expression patterns of these biomarkers, tumors
were classified into molecular subtypes, namely Luminal
A, Luminal B, HER2-enriched, and Triple Negative. The
molecular classification aimed to provide insights into
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the biological behavior of the tumors and their potential
therapeutic responsiveness.

Data were analyzed using descriptive and inferential
statistical methods. Descriptive statistics, including
frequencies and percentages, were used to summarize
categorical variables such as age group distribution, lump size
categories, histological types, and biomarker status, whereas
continuous variables were expressed as means and standard
deviations. Relationships between categorical variables were
assessed using the Chi-square test, with a p-value of less
than 0.05 considered statistically significant.All statistical
analyses were performed using SPSS software, version 26.0.

Results

The findings reveal that the majority of the patients were
between the ages of 40-59 with 33.1% aged 40-49 and 27.4%
aged 50-59, which reveals the preponderance of middle-
aged people. The majority of the lumps were smaller than
2.0 cm (46.8%) and then between 2.0-2.9 cm (24.2%), which
reveals early presentation in the majority of cases. A familial
history of breast cancer was lacking in 73.4% of the patients,
9.7% had a positive general or specific history, and 15.3%
were unknown. Malignancies in other organs were found
only in 1.6% of the patients. The majority of the patients
(59.7%) were multiparous, 32.2% were primiparous, and
an insignificant proportion (8.1%) were nulliparous. This
trend indicates the demographic and clinical trends generally
identified with the onset of breast cancer in the population
under study. (Table 1).

Table 1: Demographic and Clinical Characteristics (n=124).

Variable Frequency (n) | Percentage (%)
Age Group

20-29 years 1 0.8%
30-39 years 19 15.3%
40-49 years 41 33.1%
50-59 years 34 27.4%
60-69 years 15 12.1%
>70 years 14 11.3%
Lump Size

<20cm 16 12.9%
2.0-2.9cm 35 28.2%
3.0-3.9cm 12 9.7
4.0-4.9cm 5 4%
>5.0 cm 6 4.83%
Unknown 50 40.32%
Family History of Breast Cancer

None 111 89.5%
Present (mother/sister/ 13 10.4%
maternal aunt/paternal aunt)

Parity

Nulliparous 10 8.1%
Primiparous 40 32.2%
Multiparous 74 59.7%
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Table 2 displays ultrasound results in 124 patients,
emphasizing lymph node involvement and BI-RADS
categorization. Almost half (48.4%) had nodes identified
on ultrasound, but only 9.7% had FNA-proven metastasis,
and 29.8% had unknown nodal status. For BI-RADS
classification, the most common (41.9%) were Category 5
with high suspicion for malignancy, 21.8% were Category
4 (suspicious abnormality), and 2.4% were Category 3
(probably benign). Category 6 (conclusive evidence of
malignancy) was 4.2%, and 29.8% were not classified. This
outcome shows a majority of suspicious ultrasound patterns
with a significant percentage of patients with high-risk
findings. (Table 2).

Table 2: Ultrasound Findings (n=124).

Variable Frequency (n) Percentage (%)
USG-detected Lymph Node

Yes 60 48.4
No 15 121
FNA-proven metastasis 12 9.7
Unknown 37 29.8
total

Category 3 3 24
Category 4 (4a, 4b, 4c) 27 21.8
Category 5 52 419
Category 6 5 4.1
Unknown 37 29.8

The position of the tumor lump was most frequently
localized in the Upper Outer (UO) quadrant (28.2%), followed
by the Upper Inner (UI) quadrant (16.9%) and subareolar
region (8.1%). However, in over one-third of patients
(34.7%), the specific lump position was not documented.
Histologically, Invasive Ductal Carcinoma (IDC) was the
predominant tumor type (93.5%), while other histological
variants were rare, comprising small fractions of the study
sample (Table 3).

Table 3: Tumor Site and Histological Type (n=124).
Variable
Position of Lump

Frequency (n) | Percentage (%)

Upper Outer (UO) 35 28.2
Upper Inner (Ul) 21 16.9
Lower Outer (LO) 9 7.3
Lower Inner (LI) 7 5.6
Subareolar 10 8.1

Unknown 42 33.9
Histological Type

Invasive Ductal Carcinoma (IDC) 116 93.5
Invasive Lobular Carcinoma 3 2.4
Invasive Carcinoma with

Micropapillary Features ! 08
Mixed IDC + Mucinous Features 1 0.8
Encapsulated Papillary Carcinoma 1 0.8
Mixed Mucinous and DCIS 2 1.7
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Tumor grading according to the Nottingham histologic
grading system showed that the majority (80.6%) of tumors
were moderately differentiated (Grade 2), while poorly
differentiated tumors (Grade 3) accounted for 12.9%. Well-
differentiated tumors (Grade 1) were rare, comprising only
6.5% of the sample (Table 4).

Table 4: Histologic Grade Distribution (n=124).

Frequency Percentage
Grade n) (%)
Grade 1 (Well Differentiated) 8 6.5
Grade 2 (Moderately
Differentiated) 100 80.6
Grade 3 (Poorly Differentiated) 16 12.9

Pathological features were evaluated, and Ductal
Carcinoma In Situ (DCIS) was present in 25.0% of cases,
whereas Lobular Carcinoma In Situ (LCIS) was rare (2.4%).
Lymphovascular invasion (LVI) was identified in 8.1% of
tumors. Microcalcifications were observed in 12.1% of cases,
while necrosis was noted in 19.4% of specimens (Table 5).

Table 5: Pathological Features and Invasion Indicators (n=124)

Variable Frequency (n) Percentage (%)

DCIS

Present 31 25.0

Not identified 93 75.0

LCIS

Present 3 24

Not identified 121 97.6

Lymphovascular Invasion (LVI)

Present 10 8.1

Not identified 114 91.9

Microcalcification

Present 15 121

Not identified 109 87.9

Necrosis

Present 24 194

Not identified 100 80.6
Table 6 presents an overall expression of

immunohistochemical biomarker profiles in breast carcinoma
instances. The majority (70.9%) of the instances were estrogen
receptor (ER) positive, indicating the hormone-responsive
character of this cancer type, while 25.8% were ER-negative
and 3.2% had low positive expression. Progesterone receptor
(PR), with only 62.0% showing positivity and 37.9%
displaying negative expression. HER2 overexpression
occurred in 25.0% of samples, with a further 7.3% equivocal,
although confirmatory HER2 FISH was performed in just
2.4% of the series. The Ki67 proliferation index revealed that
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over half (51.6%) of tumors had low proliferative activity
(<14%), as would be expected for the typically indolent
carcinoma, and 30.6% had intermediate and 17.8% high
proliferation. E-cadherin, a marker of lobular differentiation
and cell adhesion, was tested in particular cases, with results
for only 1.6% of patients (Table 6).

On molecular subtyping, Luminal A was the predominant
subtype (45.9%), followed by Luminal B (26.6%). Triple
Negative tumors constituted 17.7% of cases, while HER2-
enriched tumors accounted for 9.7%, highlighting a substantial
burden of aggressive subtypes within the population
(Table 7).

Table 6: Distribution of the study population based on Biomarker
Status (n=124).

Biomarker Status Frequency Perc(:ntage

(n) (%)
Positive 88 70.9
ER Status Negative 32 25.8
Low Positive 4 3.2

Positi 77 2.
PR Status ositive 62.0
Negative 47 37.9
HER? Stat Positive 31 25.0

atus ;
(IHC) Equivocal 9 7.3
Negative 84 67.7
HER2 FISH Tested 9 7.3
Result Not Tested 121 97.6
Low (<14%) 64 51.6
) Intermediate

Ki67 (14-30%) 38 30.6
High (>30%) 22 17.8

Availabl 2 1.
E-cadherin Status vel a.b © 6
Not Available 122 98.4

Table 7: Molecular Subtyping (n=124)

Molecular Subtype Frequency (n) Percentage (%)

Luminal A 57 46%
Luminal B 33 26.6%
Triple Negative 22 17.7%
HER2 Enriched 12 9.7%

Table 8 (A) represents the distribution of biomarker status
(ER, PR, HER2, Ki67) by breast cancer molecular subtypes
(Luminal A, Luminal B, HER2-enriched, triple-negative) in
124 patients and correlation coefficients (r-values). It shows
rich ER/PR positivity in Luminal A, HER2 enrichment
in Luminal B and HER2 subtypes, and elevated Ki67 in
aggressive subtypes. The r-values measure the magnitude
and direction of these correlations.Table 8 (B) interprets
these correlations in clinical terms, ER/PR reliably predict
hormonal responsiveness in Luminal A, but HER2 and
Ki67 with more aggressive subtypes. r-values help assess
biomarker-subtype correlations for diagnosis and treatment.
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Table 8: (A) Correlation Table Between Biomarker Status and Molecular Subtype (n = 124) (B): Interpretation Table: Biomarker Correlation

with Molecular Subtypes (n = 124).

(A): Correlation Table Between Biomarker Status and Molecular Subtype (n = 124)

Biomarker Profile Luminal A (n=57)

ER Positive 57 31
ER Negative 0 2
r (ER vs Subtype) +0.82 +0.45
PR Positive 55 21
PR Negative 2 12
r (PR vs Subtype) +0.79 +0.35
HER?2 Positive 0 15
HER2 Negative 57 18
r (HER2 vs Subtype) -0.32 +0.60
Ki67 Low (<14%) 46 15
Ki67 Intermediate (14-30%) 9 10
Ki67 High (>30%) 2 8
r (Ki67 vs Subtype) -0.70 +0.52

Luminal B (n=33)

Triple Negative

HER2 Enriched (n=12) (n=22) Total
0 0 88
12 18 32

—-0.68 —0.74
0 1 77
12 21 47
-0.63 -0.69
12 4 31
0 18 84
+0.88 —0.36
1 2 64
5 14 38
6 6 22
+0.38 +0.41

(B): Interpretation Table: Biomarker Correlation with Molecular Subtypes (n = 124)

Biomarker Subtype r-value
Luminal A +0.82
Luminal B +0.45

ER
HER2 Enriched -0.68
Triple Negative -0.74
Luminal A +0.79
Luminal B +0.35

PR
HER2 Enriched -0.63
Triple Negative -0.69
Luminal A -0.32

HER2
Luminal B +0.60
Discussion

This study provides a comprehensive analysis of molecular
typing of breast carcinoma by immunohistochemistry in core
biopsy specimens from a Bangladeshi tertiary center, adding
valuable epidemiological information with substantial clinical
implications. The age distribution revealed that the majority
of the patients were 40-49 years (33.1%), then 50-59 years
(27.4%), and this was similar to the study of Zobair et al. [11]
which revealed that midlife was the peak age of incidence for
breast cancer in rural areas. This pattern of age is the typical
finding among South Asians, wherein breast cancer occurs

Strength of Correlation

Strong Positive

Moderate Positive

Moderate Negative

Strong Negative

Strong Positive
Mild Positive

Moderate Negative

Moderate to Strong Negative
Weak Negative

Moderate to Strong Positive

Interpretation

Highly associated with Luminal A; indicates strong
hormone responsiveness.

Moderate ER positivity; overlaps with HER2
expression in some cases.

Usually lacks ER; suggests non-hormonal HER2-
driven behavior.

Strongly ER-negative; highly aggressive phenotype.

Most Luminal A tumors are PR-positive, supporting
hormonal regulation.

Some hormonal influence remains.
PR rarely expressed.

PR is largely absent; confirms hormone-
independence.

HER?2 is rarely overexpressed in Luminal A.

HER?2 is often co-expressed with hormone receptors.

earlier in life compared to the West.Tumor size evaluation
indicated that most of the patients had tumors >2 cm, which
indicates concern about thelate detection. The late detection
of tumors is due to the lack of awareness among the general
population, and the unavailability of the screening test is also
a factor. However, 40.32% of the patients had tumors of
unknown size, which can indicate a lack of documentation
in practice. Family history of breast cancer was documented
for only 10.4% of the patients, much less than in Western
nations but comparable to other developing countries [12].
The prevalence of multiparity (59.7%) fits the patterns of
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hormonal exposures common in breast cancer epidemiology
in this region of the world [13].Imaging findings revealed
ultrasound lymph node involvement in 48.4% of the patients
and FNA-documented metastasis in 9.7%, in line with Kim
and Jung's reporting [14]. BI-RADS category 5 lesions
were most frequent (41.9%), consistent with Cedolini et
al.'s diagnostic yields [15]. Anatomically, the Upper Outer
Quadrant remained the most frequent tumor location (28.2%),
consistent with prevailing anatomical traditions [16,17].
Histopathological analysis confirmed Invasive Ductal
Carcinoma as the most prevalent subtype (93.5%), as found
in international epidemiology trends [18]. Tumors were
predominantly moderately differentiated (Grade 2: 80.6%),
a percentage higher than in Rakha et al.'s [19] larger series.
Synchronous DCIS was found in 25.0% of cases, in line and
documented by Cedolini et al. [15], while LCIS remained rare
(2.4%) as documented by Rattanasalee et al. [20]. Biomarker
evaluation identified ER positivity in 70.9% of the cases,
which agrees with the regional report by Gaffar et al. [13] and
Mais et al. [21], albeit lower than that found internationally.
PR positivity was identified in 62.0% of the cases and HER2
overexpression in 25.0%, which agrees with the regional
and global reports [13,21]. Ki67 examination demonstrated
low proliferative capacity (<14%) in 51.6% of the tumors,
intermediate proliferation (14-30%) in 30.6%, and high
proliferation (>30%) in 17.8%, and helped to discriminate
between Luminal A and B subtypes as defined by Yan et
al. [4] and Zhao et al. [5] .Molecular subtyping revealed
Luminal A to be the most frequent subtype (46.0%), followed
by Luminal B (26.6%), Triple Negative (17.7%), and HER2-
enriched (9.7%). The pattern is closely akin to findings of
Park et al. [12] and Su et al. [22], confirming Luminal A as
the most prevalent subtype globally. Statistically significant
biomarker-molecular subtype associations (p < 0.05) were
as advised globally, with Luminal subtypes showing strong
hormone receptor positivity and correct HER2 status patterns
[23]. Correlation analysis detected significant correlations
between biomarkers and molecular subtypes, with ER
correlating most strongly with Luminal A (r = +0.82) and
displaying significant negative correlations with aggressive
subtypes. These findings underscore the critical function of
immunohistochemistry in guiding diagnosis, prognosis, and
treatment planning in resource-limited settings (Figure 1).

Photomicrograph

Luminal A (ER positive, PR positive, HER2 negative,
Ki67 proliferative index low)

Luminal B HER2 positive (ER positive, PR negative,
HER?2 positive, Ki67 proliferative index high)

Luminal B HER2 negative (ER positive, PR negative,
HER?2 negative, Ki67 proliferative index high)
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Molecular | Luminal A Luminal B

HER2 positive

Luminal B Her2 Enriched | Triple
HER2 negative, 2562/25

H-393/24 H-7215/24

Luminal A (ER positive, PR positive, HER2 negative, Ki67
proliferative index low)

Luminal B HER2 positive (ER positive, PR negative, HER2 positive,
Ki67 proliferative index high)

Luminal B HER2 negative (ER positive, PR negative, HER2
negative, Ki67 proliferative index high)

HER?2 enriched (ER negative, PR negative, HER2
overexpressed,Ki67 index high)

Triple negative subtype (ER negative, PR negative, HER2 negative)

Figure 1: The photomicrograph shows different molecular subtypes
of breast carcinoma (H&E stain & Immunohistochemical stain).

HER2 enriched (ER negative, PR negative, HER2
overexpressed,Ki67 index high)

Triple negative subtype (ER negative, PR negative, HER2
negative)

Limitations of the Study:

The study was conducted in a single hospital with a small
sample size. So, the results may not represent the whole
community.

Conclusion

In conclusion, this study provides a comprehensive
analysis of the molecular classification of breast carcinoma
using immunohistochemistry in core biopsy specimens from
a Bangladeshi tertiary care hospital. The findings reveal that
the majority of breast cancer cases were of the Luminal A
subtype, with favorable hormonal receptor profiles, while
Luminal B, Triple Negative, and HER2-enriched subtypes
were less frequent but clinically significant. Molecular
subtyping demonstrated strong concordance with biomarker
expression profiles, highlighting the crucial role of
immunohistochemistry in guiding diagnosis, prognostication,
and therapeutic planning. These findings emphasize the
need for expanded access to molecular diagnostics, tailored
treatment strategies, and reinforced breast cancer screening
programs in resource-limited settings like Bangladesh. Future
studies incorporating genomic profiling and longitudinal
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follow-up are recommended to further refine risk stratification
and therapeutic approaches in this population.

Future Recommendations

Future studies must incorporate large multi-institutional
cohorts to enhance generalizability and validate these findings
in other Bangladeshi populations. Integration of genomic
profiling with immunohistochemistry would provide more
complete molecular characterization. Survival outcome
and treatment response patterns must be determined by
longitudinal follow-up investigations. Further, deployment of
standardized documentation protocols and greater availability
of molecular diagnostic facilities across Bangladesh would
improve clinical care quality.
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