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Abstract

Breast cancer is a heterogeneous malignancy in which integrated clinicopathological assessment and receptor-based
classification are essential for prognostic evaluation and treatment planning. This retrospective descriptive study evaluated the
clinicopathological characteristics and hormone receptor/HER2-defined subtype distribution of 75 histologically confirmed
breast cancer cases from an institutional cohort. Data on age, tumor site, breast laterality, histological type, histological grade, T
stage, N stage, AJCC stage, ER/PR status, HER2 status, HER2-low status, and combined receptor-defined subtype were extracted
from clinical, histopathological, and immunohistochemistry records and summarized using frequencies and percentages. Most
patients were aged >46 years (43/75, 57.0%), followed by 36-45 years (26/75, 35.0%) and <35 years (6/75, 8.0%). The upper
outer quadrant was the most frequent tumor site (30/75, 40.0%), and right breast involvement was slightly more common than
left-sided disease (43/75, 57.0% vs. 32/75, 42.66%). Invasive ductal carcinoma was the predominant histological type (70/75,
93.33%). Grade Il tumors were most frequent (46/75, 61.33%), followed by grade Il tumors (25/75, 33.33%). T2 was the
dominant T stage (49/75, 65.0%), while N1 was the most common nodal stage (30/75, 40.0%). According to AJCC staging, stage
11B was the most frequent individual stage (19/75, 25.33%), followed by 1A (16/75, 21.33%) and IIIA (15/75, 20.0%). ER—/PR—
tumors represented the largest ER/PR category (31/75, 41.33%), whereas HER2-negative disease was predominant (51/75,
68.0%). Overall subtype analysis showed that triple-negative breast cancer was the most frequent receptor-defined subtype
(28/75, 37.33%), followed by HR+/HER2— disease (23/75, 30.66%) and HR+/HER2+ disease (9/75, 12.0%); HER2-low tumors
were uncommon (2/75, 2.66%). These findings indicate that the cohort was characterized by predominance of invasive ductal
carcinoma, intermediate-to-high histological grade, T2 disease, frequent nodal involvement, and a substantial burden of TNBC
and HR+/HER2— tumors, underscoring the importance of complete histopathological staging and standardized receptor profiling
for subtype-aware breast cancer assessment in institutional settings.
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1. Introduction

Breast cancer remains a leading global malignancy and con-

tinues to impose a substantial clinical and public health burden.

In 2022, approximately 2.3 million women were diagnosed
with breast cancer worldwide, and nearly 670,000 deaths were
attributed to the disease [1, 2]. Although improvements in
early detection, pathology services, and systemic therapy have
contributed to better outcomes in many high-resource settings,
survival disparities remain substantial in low- and middle-in-
come countries, where diagnosis is often delayed and access
to comprehensive cancer care may be limited [3]. The World
Health Organization Global Breast Cancer Initiative empha-
sizes early detection, timely diagnosis, and complete multi-
modal treatment as core strategies to reduce global breast can-
cer mortality by 2.5% per year [3]. These priorities are espe-
cially relevant for countries such as Bangladesh, where IARC-
linked data identify breast cancer as the most common cancer
by incidence among women [4, 5].

Breast cancer is a heterogeneous disease, and its clinical be-
havior cannot be adequately described by tumor burden alone.
Conventional clinicopathological parameters, including pa-
tient age, tumor site, laterality, histological type, histological
grade, tumor size, nodal involvement, and AJCC stage, remain
essential for prognosis and treatment planning [6]. Histologi-
cal type provides information on morphological classification,
with invasive ductal carcinoma or invasive carcinoma of no
special type being the most common subtype, while less fre-
quent variants such as invasive lobular, mucinous, apocrine,
and other uncommon tumors may have distinct pathological
and clinical implications [7]. Histological grade, commonly
assessed using the Nottingham grading system, reflects tumor
differentiation through tubule formation, nuclear pleo-
morphism, and mitotic activity, and remains a well established
prognostic marker in invasive breast cancer [8, 9]. Similarly,
nodal involvement and AJCC stage provide critical infor-
mation regarding disease extent, recurrence risk, and treat-
ment intensity [ 10]. The eighth edition of the AJCC breast can-
cer staging system represents an important shift from purely
anatomic staging toward biologically informed prognostic
staging. In addition to tumor size, nodal status, and distant me-
tastasis, prognostic staging incorporates tumor grade, estrogen
receptor, progesterone receptor, and HER?2 status, reflecting
the clinical importance of tumor biology in outcome predic-
tion [11]. Therefore, an integrated clinicopathological profile
that includes T stage, N stage, AJCC stage, histological type,
histological grade, and receptor expression can provide a more
clinically meaningful characterization of breast cancer presen-
tation than isolated descriptive variables. This is particularly
important in institutional cohorts from resource-variable set-
tings, where structured reporting may support improved clin-
ical documentation, multidisciplinary planning, and future
comparative research.

Immunohistochemical assessment of estrogen receptor,
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progesterone receptor, and HER2 is now indispensable in rou-
tine breast cancer evaluation. The ASCO/CAP guideline rec-
ommends standardized ER and PR testing, with tumors show-
ing 1% to 100% positive tumor nuclei considered receptor
positive, because hormone receptor status directly determines
eligibility for endocrine therapy [12]. HER2 testing is simi-
larly essential because HER2 protein overexpression or
ERBB2 gene amplification identifies patients who may bene-
fit from HER2-targeted treatment [ 13]. These biomarkers also
define clinically relevant subgroups, including HR+/HER2—,
HR+/HER2+, HR—/HER2+, and triple-negative breast cancer
[14, 15]. Triple-negative breast cancer is particularly im-
portant because it lacks ER, PR, and HER2 expression and is
often associated with more aggressive clinical behavior and
fewer conventional targeted treatment options compared with
hormone receptor-positive disease [15, 16].

HER2-low breast cancer has recently gained clinical im-
portance, particularly after evidence from DESTINY-
Breast04 showed benefit of trastuzumab deruxtecan in previ-
ously treated HER2-low advanced breast cancer [17]. The US
Food and Drug Administration subsequently approved fam-
trastuzumab deruxtecan-nxki for eligible patients with unre-
sectable or metastatic HER2-low breast cancer, reinforcing
the therapeutic relevance of carefully documenting HER2 ex-
pression categories [18]. However, the 2023 ASCO/CAP
HER2 testing update continues to emphasize standardized
HER?2 interpretation and reporting, underscoring the need for
accurate and consistent receptor assessment in both clinical
and research datasets [13].

Despite the established prognostic and therapeutic im-
portance of these variables, local descriptive data integrating
clinicopathological features with hormone receptor and
HER2-defined subtypes remain valuable, particularly in
Bangladesh and similar settings. Such data may identify the
dominant histological patterns, the distribution of tumor grade
and stage at presentation, the burden of nodal involvement,
and the relative frequency of receptor-defined subtypes, in-
cluding TNBC and HER2-low disease. These patterns can
help contextualize local breast cancer biology and may inform
pathology reporting priorities, clinical risk stratification, and
future multicenter studies.

Therefore, this study aimed to characterize the clinico-
pathological and receptor-status profile of breast cancer pa-
tients in an institutional cohort, with emphasis on age distri-
bution, tumor laterality, tumor site, histological type, histolog-
ical grade, T stage, N stage, AJCC stage, ER/PR status, HER2
status, HER2-low status, and combined hormone recep-
tor/HER2-defined subtypes. By integrating conventional
pathological parameters with biomarker-based classification,
this study provides a structured overview of breast cancer
presentation and subtype distribution that may support local
prognostic assessment, treatment planning, and future com-
parative breast cancer research.
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Figure 1. Distribution of Patients by age group and T Stage.
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Figure 2. Distribution of Patients by tumor site and breast involvement.
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Figure 3. Clinico-pathological stage by AJCC.
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Figure 4. Histological grade distribution.
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Figure 5. Hormone receptor status in breast cancer.
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Figure 6. Overall hormone receptor status in Breast Cancer.
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HER2 Status in Breast Cancer (n = 75)
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Figure 7. HER? status in Breast Cancer.
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Figure 9. Age wise distribution of hormone receptor subtype in Breast Cancer.

15


http://www.sciencepg.com/journal/rst

Radiation Science and Technology

http://www.sciencepg.com/journal/rst

Distribution of Histological Types and N Stage in Breast Cancer Patients (n = 75)
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Figure 10. Distribution of Histological Types and N stage in Breast Cancer.

Table 1. Distribution of Hormone Receptor Status According to Histological Grade in Breast Cancer Patients.
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Table 2. Distribution of Hormone Receptor Status According to AJCC Stage in Breast Cancer Patients.
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2. Materials and Methods

2.1. Study Design and Reporting Framework

This was a retrospective, descriptive, cross-sectional study
conducted among patients with breast cancer who underwent
histopathological and immunohistochemical evaluation at
[name of hospital/institute], Bangladesh. The study was de-
signed to characterize the clinicopathological and receptor-sta-
tus profile of breast cancer patients, including age distribution,
tumor laterality, tumor site, histological type, histological grade,
T stage, N stage, AJCC stage, ER/PR status, HER2 status,
HER2-low status, and combined hormone receptor/HER2-de-
fined molecular subtypes. The reporting of this observational
study was guided by the Strengthening the Reporting of Obser-
vational Studies in Epidemiology statement [6].

2.2. Study Setting and Study Period

The study was conducted at [department name, hospital/in-
stitute name], Bangladesh. Data were collected from routinely
maintained histopathology, immunohistochemistry, and clini-
cal records of breast cancer patients evaluated between [start
month/year] and [end month/year]. All available records dur-
ing the study period were reviewed using a standardized data-
extraction form.

2.3. Study Population

The study population consisted of patients with histologi-
cally confirmed breast cancer who had available clinicopatho-
logical and/or receptor-status information during the study pe-
riod. A total of 75 eligible breast cancer cases were included
in the final analysis.

2.4. Eligibility Criteria

Patients were included if they had:

1) Histologically Confirmed Breast Carcinoma;

2) Available Clinicopathological Information, Including

Age and Histological Diagnosis; and

3) Available Histological Grading, Staging, or Immuno-

histochemical Receptor-status Data.

Patients were excluded if records were duplicated, if the di-
agnosis represented metastatic disease to the breast from a
non-breast primary, or if the available record was insufficient
to confirm breast carcinoma. Cases with missing information
for specific variables were not excluded from the overall anal-
ysis; instead, they were categorized as “Not Done,” “Unstage,”
“Ungraded,” or “Not Identified,” as applicable.

2.5. Sample Size and Sampling Technique

Because this was a retrospective descriptive analysis of avail-
able institutional records, no formal sample-size calculation was
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performed. All eligible breast cancer cases identified during the
study period were included using a consecutive sampling ap-
proach. The final analytical cohort comprised 75 patients.

2.6. Data Sources and Data Collection

Data were extracted from histopathology reports, immuno-
histochemistry reports, clinical records, and departmental reg-
isters. The extracted variables included age, breast laterality,
tumor site, histological type, histological grade, T stage, N
stage, AJCC stage, ER status, PR status, HER2 status, HER2-
low status, and combined hormone receptor/HER2-defined
subtype. Data were entered into a structured spreadsheet and
checked for internal consistency before analysis.

Age was categorized into three groups: <35 years, 36-45
years, and >46 years. Tumor site was recorded as central,
lower inner, lower outer, upper inner, upper outer, or not iden-
tified. Breast laterality was recorded as right or left. Histolog-
ical types included invasive ductal carcinoma, invasive lobu-
lar carcinoma, mucinous carcinoma, non-Hodgkin lymphoma,
and apocrine carcinoma, according to the diagnostic catego-
ries recorded in the pathology reports.

2.7. Histopathological Assessment

Histopathological diagnosis was based on formalin-fixed,
paraffin-embedded tissue sections stained with hematoxylin
and eosin as part of routine diagnostic practice. Histological
typing was performed according to standard breast tumor clas-
sification principles, consistent with the World Health Organ-
ization classification framework [7]. Histological grading was
recorded as grade I, grade II, grade III, or ungraded. Where
grading information was available, grading was based on the
Nottingham modification of the Scarff-Bloom-Richardson
system, which assesses tubule formation, nuclear pleo-
morphism, and mitotic activity [8, 9].

2.8. Staging Assessment

Tumor stage, nodal stage, and overall clinico-pathological
stage were recorded from available clinical, imaging, opera-
tive, and histopathological information. T stage was catego-
rized as T1, T2, T3, T4, or unstage. N stage was categorized
as NO, N1, N2, N3, Nx, or unstage. Overall clinico-patholog-
ical stage was classified according to the AJCC staging frame-
work and recorded as stage I, ITA, IIB, IIIA, IIIB, IIIC, 1V, or
unstage [11]. Cases with insufficient information for definitive
staging were retained in the analysis and categorized as un-
stage rather than excluded.

2.9. Immunohistochemistry and Receptor-status
Assessment

Immunohistochemical receptor-status data were abstracted
from the original pathology reports. ER, PR, and HER2 results
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were recorded as reported by the diagnostic laboratory. ER
and PR status were interpreted according to ASCO/CAP guid-
ance, in which tumors showing nuclear staining in >1% of in-
vasive tumor cells are considered receptor positive [12].
HER?2 status was interpreted according to ASCO/CAP HER2
testing recommendations, using standard immunohistochemi-
cal scoring categories and available in situ hybridization re-
sults where applicable [19].

HER2-positive disease was defined as HER2 THC 3+ or
HER2 IHC 2+ with gene amplification by in situ hybridization
when confirmatory testing was available. HER2-negative dis-
ease was defined as HER2 IHC 0 or non-amplified HER2 sta-
tus according to the original report. HER2-low status was rec-
orded when the report documented HER2 IHC 1+ or HER2
IHC 2+ without gene amplification, consistent with contem-
porary reporting approaches for HER2-low breast cancer [20,
21]. Cases without receptor testing were categorized as “Not
Done.”

2.10. Definition of Hormone Receptor and
Molecular Subtype Groups

Hormone receptor positivity was defined as ER positivity
and/or PR positivity. Based on ER, PR, and HER2 status,
cases were categorized into the following receptor-defined
groups: HR+/HER2—, HR—/HER2+, HR+/HER2+,
HR—-/HER2-low, HR+/HER2-low, triple-negative breast can-
cer, and not done. Triple-negative breast cancer was defined
as ER-negative, PR-negative, and HER2-negative disease. For
ER/PR-specific analysis, cases were categorized as ER+/PR+,
ER+/PR—, ER—/PR+, ER—/PR—, or not done.

2.11. Data Management and Quality Control

All extracted data were reviewed for completeness, con-
sistency, and logical agreement across variables. Category la-
bels were standardized before analysis; for example, “Note
Done” was harmonized as “Not Done,” and “No” nodal stage
was recorded as NO. Row and column totals were cross-
checked against the final sample size of 75 patients. Any dis-
crepancies between summary tables and original records were
resolved by rechecking the source document.

2.12. Outcome Variables

The primary outcomes were the frequency and percentage
distributions of clinicopathological characteristics and recep-
tor-status categories among breast cancer patients. These in-
cluded age group, tumor laterality, tumor site, histological
type, histological grade, T stage, N stage, AJCC stage, ER/PR
status, HER2 status, and combined hormone receptor/HER2-
defined subtypes. Secondary descriptive outputs included age-
wise distribution of receptor-defined subtypes, age-wise dis-
tribution of histological grade, histological grade-wise distri-
bution of receptor status, and AJCC stage-wise distribution of
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receptor status.

2.13. Statistical Analysis

Data were analyzed using Microsoft Excel 2019, SPSS
2022. Categorical variables were summarized as frequencies
and percentages. Percentages were calculated using the total
study population as the denominator unless otherwise speci-
fied. Missing, unstaged, ungraded, not identified, and not-
done categories were retained as separate descriptive groups
to preserve the completeness of the institutional dataset. No
inferential statistical testing was performed because the objec-
tive of the study was descriptive characterization rather than
hypothesis testing. All tables and figures were generated from
the finalized cleaned dataset.

2.14. Ethical Considerations

The study protocol was reviewed and approved by the In-
stitutional Review Board/Ethics Review Committee of
Rajshahi Medical College. Approval number: C2110-RT7.
Because this was a retrospective analysis of routinely col-
lected, de-identified clinical and pathology records, the re-
quirement for individual written informed consent was waived
by the ethics committee. Patient confidentiality was main-
tained throughout the study, and no personally identifiable in-
formation was used in the analysis or presentation.

3. Results

Figure 1 shows the distribution of patients according to age
group and T stage. Most patients were aged >46 years (57%),
followed by 36-45 years (35%) and <35 years (8%). In terms
of tumor stage, T2 was the dominant category, comprising
nearly two-thirds of the cohort (65%), whereas T1, T3, and T4
accounted for 11%, 13.33%, and 9.33% of cases, respectively.
Only one patient was classified as unstaged (1.33%). These
findings indicate that the cohort was largely composed of
older patients and that T2 disease was the most common tumor
stage at presentation.

The distribution of tumor location and laterality is shown in
Figure 2. Among the 75 patients included in the analysis, tu-
mors were most frequently located in the upper outer quadrant,
observed in 30 patients (40.0%). This was followed by the up-
per inner quadrant in 19 patients (25.0%) and the central re-
gion in 12 patients (16.0%). Lower outer and lower inner
quadrant tumors were less common, accounting for 7 cases
(9.33%) and 6 cases (8.0%), respectively. Tumor site was not
identified in 1.

patient (1.33%). Regarding breast involvement, right-sided
breast cancer was more frequent than left-sided disease, with
43 patients (57.0%) having right breast involvement compared
with 32 patients (42.66%) having left breast involvement.
Overall, the findings demonstrate that the upper outer quad-
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rant was the predominant tumor site, with a modest predomi-
nance of right breast involvement in the study cohort.

The clinico-pathological stage distribution according to
AJCC classification is presented in Figure 3. Among the 75
patients included in the study, stage IIB was the most fre-
quently observed category, accounting for 19 cases (25.33%),
followed by stage IIA in 16 cases (21.33%) and stage IIIA in
15 cases (20.0%). A considerable proportion of patients were
classified as unstaged, representing 13 cases (17.33%). Less
frequent categories included stage IIIB in 6 patients (8.0%),
stage IV in 3 patients (4.0%), stage I in 2 patients (2.66%), and
stage IIIC in 1 patient (1.33%). Overall, the distribution indi-
cates that most staged patients presented with stage II to stage
III disease, with stage IIB being the predominant clinico-
pathological stage in this cohort.

The histological grade distribution of the study cohort is
shown in Figure 4. Among the 75 patients, grade II tumors
were the predominant histological category, identified in 46
cases (61.33%). Grade III tumors represented the second most
frequent group, comprising 25 cases (33.33%), whereas grade
I tumors were uncommon, accounting for only 3 cases (4.0%).
One patient (1.33%) was recorded as unstaged. Overall, the
cohort demonstrated a marked predominance of intermediate-
grade disease, with grade II tumors comprising nearly two-
thirds of all cases, while grade III tumors also accounted for a
substantial proportion of the study population.

Hormone receptor status distribution is summarized in Fig-
ure 5. Among the 75 breast cancer cases, ER-/PR- tumors rep-
resented the largest receptor-defined subgroup, comprising 31
cases (41.33%). Concordant ER+/PR+ expression was ob-
served in 25 cases (33.33%), making it the second most com-
mon profile. Discordant hormone receptor phenotypes were
infrequent, with ER+/PR- and ER-/PR+ patterns each identi-
fied in 4 cases (5.33%). Hormone receptor testing was not per-
formed in 11 cases (14.66%). Overall, the cohort demon-
strated a predominance of ER/PR-negative tumors, while ap-
proximately one-third of patients showed dual hormone recep-
tor positivity, and discordant ER/PR expression patterns were
uncommon.

The overall hormone receptor and HER2-based subtype
distribution is presented in Figure 6. Among the 75 breast can-
cer cases, triple-negative breast cancer (TNBC) represented
the largest subgroup, comprising 28 cases (37.33%).
HR+/HER2— tumors were the second most frequent subtype,
identified in 23 cases (30.66%), followed by HR+/HER2+ tu-
mors in 9 cases (12.0%). HR—/HER2+ disease was relatively
uncommon, accounting for 2 cases (2.66%). HER2-low cate-
gories were infrequently observed, with both HR—/HER2-low
and HR+/HER2-low subtypes represented by 1 case each
(1.33% each). Receptor testing or subtype classification was
not completed in 11 cases (14.66%). Overall, the cohort
showed a predominance of TNBC and HR+/HER2— disease,
while HER2-positive and HER2-low subtypes accounted for
comparatively smaller proportions of the study population.

The HER2 status distribution of the study cohort is shown
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in Figure 7. Among the 75 breast cancer cases, HER2-negative
tumors constituted the predominant subgroup, accounting for
51 cases (68.0%). HER2-positive disease was identified in 11
patients (14.66%), while HER2-low status was observed in
only 2 cases (2.66%). HER2 testing was not performed in 11
cases (14.66%). Overall, the cohort demonstrated a marked
predominance of HER2-negative disease, whereas HER2-
positive and HER2-low tumors represented comparatively
smaller proportions of the study population.

The age-stratified distribution of histological grade is
shown in Figure 8. Most patients were aged >46 years (43/75,
57.0%), followed by 36-45 years (26/75, 35.0%) and <35
years (6/75, 8.0%). Overall, grade II tumors were most fre-
quent (46/75, 61.33%), followed by grade III tumors (25/75,
33.33%), while grade I and ungraded tumors were uncommon,
accounting for 3 cases (4.0%) and 1 case (1.33%), respectively.
Grade II predominated in both the 36-45-year and >46-year
groups, whereas grade II and grade III tumors were equally
distributed among patients aged <35 years.

The age-stratified distribution of hormone receptor sub-
types is shown in Figure 9. Of the 75 breast cancer patients,
most were aged >46 years (43/75, 57.0%), followed by those
aged 36-45 years (26/75, 35.0%) and <35 years (6/75, 8.0%).
Overall, TNBC was the most common subtype, identified in
28 patients (37.33%), followed by HR+/HER2— disease in 23
patients (30.66%) and HR+/HER2+ disease in 9 patients
(12.0%). Within the <35-year age group, HR+/HER2— and
TNBC were equally represented, each accounting for 2 cases,
while HR+/HER2-low and not-done status accounted for 1
case each. Among patients aged 36-45 years, TNBC was the
predominant subtype, observed in 12 cases, followed by
HR+/HER2- in 9 cases and HR+/HER2+ in 3 cases. In
the >46-year group, TNBC remained the most frequent sub-
type, comprising 14 cases, followed by HR+/HER2— in 12
cases, not-done status in 8 cases, and HR+/HER2+ in 6 cases.
HR—-/HER2+ and HR—/HER2-low tumors were detected only
in the >46-year group, accounting for 2 and 1 case, respec-
tively. Collectively, the data demonstrate that the study cohort
was predominantly composed of older patients, with TNBC
and HR+/HER2- tumors representing the principal receptor-
defined subtypes. The concentration of TNBC across the 36-
45-year and >46-year age groups, together with the low fre-
quency of HER2-low and HR—/HER2+ tumors, highlights the
heterogeneous but predominantly hormone receptor-negative
subtype distribution within this cohort.

As shown in Table 1, grade II tumors were the most frequent
histological category (45 cases), followed by grade III (26
cases), grade I (3 cases), and ungraded tumors (1 case). Over-
all, TNBC was the most common receptor subtype (29 cases),
followed by HR+/HER2— (24 cases), HR+/HER2+ (9 cases),
HR—/HER2+ (2 cases), and not-done status (11 cases).

As shown in Table 2, most patients were classified as stage
II (A+B), accounting for 35 cases, followed by stage IIIA with
15 cases and unstaged disease with 13 cases. Across receptor
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subtypes, TNBC and HR+/HER2— were the most frequent cat-
egories, with 29 and 24 cases, respectively. Stage II (A+B)
showed the highest burden of both HR+/HER2— and TNBC
tumors, with 13 cases each, while advanced stages III and IV
showed comparatively smaller numbers across receptor sub-
types.

The merged Figure 10, shows that IDC was the predomi-
nant histological type, accounting for 70 of 75 cases (93.33%),
while ILC was uncommon 2 cases (2.66%), and MC, NHL,
and apocrine carcinoma each represented 1 case (1.33%). Re-
garding nodal status, N1 was the most frequent N stage with
30 cases (40.0%), followed by NO with 17 cases (22.66%), N2
with 13 cases (17.33%), Nx with 12 cases (16.0%), N3 with 2
cases (2.66%), and unstaged disease with 1 case (1.33%).

4. Discussion

In this institutional cohort of 75 breast cancer patients, the
clinicopathological profile was characterized by predomi-
nance of older age, invasive ductal carcinoma, intermediate to
high histological grade, T2 disease, nodal involvement, and a
high proportion of TNBC and HR+/HER2— tumors. Patients
aged >46 years constituted the largest age group, while histo-
logically, invasive ductal carcinoma was overwhelmingly pre-
dominant. Most tumors were grade II or grade 11, and stage 11
disease represented the largest AJCC stage category. Recep-
tor-based classification showed that TNBC was the most fre-
quent subtype, followed by HR+/HER2— disease. Together,
these findings indicate that the study cohort was enriched for
biologically and clinically important disease patterns, particu-
larly intermediate to high grade tumors and hormone recep-
tor/HER2-defined subtypes with distinct therapeutic implica-
tions. The age distribution observed in this cohort showed that
57.0% of patients were older than 46 years, whereas 35.0%
were aged 36-45 years and 8.0% were younger than 35 years.
This pattern is broadly consistent with the established obser-
vation that breast cancer incidence increases with age, alt-
hough breast cancer in South Asian and Bangladeshi popula-
tions is often reported at relatively younger ages compared
with many Western populations [22, 23].

In the present cohort, the substantial proportion of patients
aged 36-45 years suggests that a clinically meaningful fraction
of cases occurred during the premenopausal or perimenopau-
sal period. This is relevant because younger age at diagnosis
may be associated with more aggressive tumor biology, de-
layed presentation, and distinct receptor patterns in several
populations [24, 25]. However, because this study was de-
scriptive and did not include survival or treatment-response
data, the age-related distribution should be interpreted as a
presentation pattern rather than a prognostic association.

Histological analysis demonstrated a marked predominance
of invasive ductal carcinoma, accounting for 70 of 75 cases
(93.33%). This finding is consistent with the broader literature,
where invasive ductal carcinoma or invasive carcinoma of no
special type is recognized as the most common histological
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type of invasive breast cancer [26]. The proportion observed
in this cohort appears higher than the commonly reported
global range, which may reflect the small sample size, institu-
tional case mix, diagnostic referral pattern, or lower represen-
tation of special histological subtypes. Less common histolog-
ical categories, including invasive lobular carcinoma, mucin-
ous carcinoma, apocrine carcinoma, and non-Hodgkin lym-
phoma, were infrequent. The dominance of invasive ductal
carcinoma is clinically relevant because it is a heterogeneous
category that includes tumors across a wide range of grades,
stages, and receptor-defined subtypes [26, 27].

Histological grade was another important feature of this co-
hort. Grade II tumors accounted for 61.33% of cases, followed
by grade III tumors in 33.33%, whereas grade I tumors were
uncommon. This distribution indicates that most tumors were
moderately or poorly differentiated. The Nottingham histolog-
ical grading system remains a robust and reproducible prog-
nostic tool in invasive breast cancer, and higher grade is asso-
ciated with more aggressive tumor behavior and poorer clini-
cal outcome [7, 8]. In this cohort, grade II predominated across
age groups and receptor categories, while grade III tumors
also represented a substantial fraction, particularly among
older patients and TNBC cases. These findings suggest that
the cohort was largely composed of tumors with intermediate
to high proliferative and morphological aggressiveness, alt-
hough mitotic index, Ki-67, and outcome data were not avail-
able for direct biological correlation.

The anatomical distribution of disease further supports the
clinical relevance of the cohort. T2 tumors were the most fre-
quent T stage, representing 65.0% of patients, while T3 and
T4 tumors together accounted for more than one-fifth of cases.
Similarly, nodal involvement was common: N1, N2, and N3
categories together comprised 45 cases, indicating that a large
proportion of patients had regional nodal disease at presenta-
tion. In the AJCC distribution, stage II disease was the most
frequent overall stage group, followed by stage I1I disease and
a sizeable unstaged subgroup. Since AJCC staging incorpo-
rates tumor size, nodal status, distant metastasis, and, in con-
temporary prognostic staging, biological factors such as grade
and receptor status, these findings highlight the importance of
integrated stage and biomarker documentation [28]. The pre-
dominance of T2 and node-positive disease may also suggest
delayed clinical presentation or referral, although this cannot
be confirmed without data on symptom duration, screening
history, diagnostic interval, or treatment pathway.

The tumor site distribution showed that the upper outer
quadrant was the most common tumor location, accounting
for 40.0% of cases, followed by the upper inner quadrant and
central region. This pattern is compatible with the recognized
tendency for breast tumors to arise more frequently in the up-
per outer quadrant, which has often been attributed to the
greater volume of glandular tissue in that region [17]. Right-
sided tumors were slightly more frequent than left-sided tu-
mors in this cohort, although the difference was modest and
should not be overinterpreted in a small descriptive sample.
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Laterality is generally less prognostically important than stage,
grade, nodal status, and receptor profile, but its documentation
remains necessary for clinical completeness, surgical planning,
and radiotherapy records.

Receptor-status analysis showed that ER—/PR— tumors
were the most frequent ER/PR category, accounting for 41.33%
of cases, followed by ER+/PR+ tumors in 33.33%. Discordant
ER/PR phenotypes were uncommon. The high proportion of
ER—/PR— tumors is clinically important because hormone re-
ceptor negativity reduces eligibility for endocrine therapy and
often overlaps with more aggressive molecular phenotypes,
particularly TNBC [11, 14]. Current ASCO/CAP guidance
emphasizes standardized ER and PR testing and recommends
that tumors with 1% to 100% positive tumor nuclei be inter-
preted as receptor positive [14]. Therefore, complete and ac-
curate hormone receptor assessment is essential not only for
prognostic stratification but also for treatment selection. In
this cohort, receptor testing was not performed in 14.66% of
cases, which represents an important practical limitation and
highlights the need for universal biomarker testing in breast
cancer care.

The combined hormone receptor/HER?2 classification iden-
tified TNBC as the largest subtype, representing 37.33% of
cases, followed by HR+/HER2— disease in 30.66%. This find-
ing is clinically notable because TNBC is generally associated
with aggressive clinical behavior, higher histological grade,
limited endocrine and HER2-targeted treatment options, and a
need for chemotherapy-centered or emerging biomarker-di-
rected treatment strategies [29, 15]. Previous studies and re-
views from Bangladesh and South Asian settings have empha-
sized the clinical importance of TNBC and the need for more
locally generated evidence on its epidemiology and clinico-
pathological associations [10, 23]. In the present cohort,
TNBC was common across the 36-45-year and >46-year age
groups and was represented in both grade II and grade III tu-
mors. However, because survival outcomes and recurrence
data were not available, the prognostic implications of this
high TNBC proportion cannot be directly assessed.

HER2 analysis showed that HER2-negative tumors consti-
tuted the largest HER2-defined group, accounting for 68.0%
of cases, whereas HER2-positive tumors represented 14.66%.
HER2-low disease was identified in only 2.66% of cases. The
low frequency of HER2-low tumors should be interpreted cau-
tiously because HER2-low classification depends on careful
distinction between THC 0, IHC 1+, and IHC 2+/ISH-negative
categories, which may be affected by pre-analytical variables,
antibody/platform differences, scoring reproducibility, and re-
porting practices [12, 17]. HER2-low disease has gained clin-
ical relevance following the DESTINY-Breast04 trial and sub-
sequent FDA approval of trastuzumab deruxtecan for eligible
patients with unresectable or metastatic HER2-low breast can-
cer. However, current ASCO/CAP updates emphasize stand-
ardized HER?2 interpretation and reporting rather than unvali-

dated expansion of HER2 categories in routine pathology [12].

Therefore, the HER2-low observation in this cohort should be
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considered descriptive and hypothesis-generating rather than
definitive.

The age-wise subtype distribution provides additional con-
text. TNBC was the most frequent subtype in both the 36-45-
year and >46-year groups, whereas HR+/HER2— and TNBC
were equally represented among patients aged <35 years.
HR—/HER2+ and HR—/HER2-low tumors were observed only
among patients aged >46 years. Although these findings sug-
gest age-related variation in receptor-defined subtype distri-
bution, the small number of patients in the youngest group
limits meaningful comparison. Similarly, the stage-wise re-
ceptor distribution showed that stage II disease carried the
largest burden of both HR+/HER2— and TNBC tumors. This
may reflect the overall predominance of stage II cases rather
than a true stage-specific enrichment of receptor subtypes.
Larger studies with statistical testing would be required to de-
termine whether receptor patterns are significantly associated
with age, histological grade, nodal status, or AJCC stage.

The present study has several limitations. First, the sample
size was relatively small, and the analysis was based on a sin-
gle institutional cohort, limiting generalizability. Second, the
retrospective descriptive design depended on the complete-
ness and accuracy of available pathology and clinical records.
Third, receptor testing and staging were incomplete in a subset
of cases, leading to “Not Done”, “Unstage,” and “Ungraded”
categories. Fourth, the study did not include survival, recur-
rence, treatment, Ki-67, genomic assay, or detailed imaging
data, preventing assessment of prognostic outcomes or treat-
ment-response associations. Fifth, no inferential statistics
were performed, so observed differences across age, grade,
and stage categories should be interpreted descriptively rather
than causally.

Despite these limitations, the study provides a structured
overview of clinicopathological and receptor-defined breast
cancer patterns in an institutional cohort. Its strength lies in
integrating multiple routinely available variables, including
age, tumor site, laterality, histological type, histological grade,
T stage, N stage, AJCC stage, ER/PR status, HER2 status,
HER2-low status, and combined subtype categories. This in-
tegrated approach is clinically useful because modern breast
cancer interpretation requires simultaneous consideration of
anatomical disease burden, histological aggressiveness, and
biomarker-defined therapeutic groups.

5. Conclusions

This cohort was predominantly composed of patients
aged >46 years, with invasive ductal carcinoma, grade II or
grade III tumors, T2 disease, and frequent nodal involvement.
TNBC and HR+/HER2— tumors were the dominant receptor-
defined subtypes, while HER2-positive and HER2-low cate-
gories were less frequent. The findings emphasize the need for
complete histopathological staging and standardized ER, PR,
and HER?2 testing in all breast cancer cases. Larger multicen-
ter studies incorporating treatment and survival outcomes are
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warranted to validate these patterns and clarify their prognos-
tic and therapeutic implications in Bangladesh and compara-
ble resource-variable settings.

6. Recommendations and Future
Directions

The findings of this study highlight the need for more com-
prehensive and standardized breast cancer documentation in
institutional settings. Future studies should be conducted with
larger sample sizes and multicentre participation to determine
whether the clinicopathological and receptor-defined subtype
patterns observed in this cohort are consistent across different
regions of Bangladesh. Complete ER, PR, HER2, and HER2-
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low assessment should be ensured for all breast cancer cases,
as missing receptor information may limit accurate subtype
classification and treatment planning. Standardized AJCC
staging, histological grading, and immunohistochemistry re-
porting should also be strengthened to improve comparability
between institutions. Further research should include treat-
ment information, recurrence patterns, disease-free survival,
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HR+/HER2- disease, HER2-positive disease, and HER2-low
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