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Abstract

Objective: Hormone receptor testing plays a central role in the classification and treatment planning of breast cancer. This
study aims to assess the frequency of estrogen receptor (ER) and progesterone receptor (PR) expression in breast carcinoma
and examine their association with age and histopathological grade in atertiary care setting.

Study design and setting: This study design is cross-sectional, and it took place at Jinnah Postgraduate Medical Centre,
Karachi.

Methodology:. A total of 175 breast carcinoma cases diagnosed at a tertiary care center were reviewed. Information
regarding patient age, tumor characteristics (type, size, lymph node status, metastasis, histological grade), and ER/PR
expression was recorded. Associations between receptor status and clinicopathological parameters were examined using
the chi-square test.

Results: The mgjority of patients (59.4%) were aged 51-80 years. Most tumors were of ducta type (55.4%) and hormone
receptor—negative, with 64.6% ER-negative and 70.3% PR-negative. ER and PR positivity were significantly higher in
older patients (p = 0.02 and p = 0.04, respectively). However, no significant association was found between histopathological
grade and either ER or PR status.

Conclusion: Hormone receptor negativity was prevalent, especially in younger women: ER and PR expression increased
with age and showed no association with tumor grade. These findings support the routine use of hormone receptor testing
for informed treatment decisions.
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Breast carcinoma is the most frequently diagnosed cancer
affecting women globally and stands as the second leading
cause of cancer-rel ated deaths among females.* In Pakistan,
breast cancer represents approximately 24.4% of al cancers
diagnosed in women, compared to 23% in western countries.
Research indicates that one in every nine women in Pakistan
is affected by this disease. > Breast carcinomais a complex
and varied disease, characterized by a wide range of
histopathological subtypes aswell as distinct molecular and
clinical profiles. The outcome and effectiveness of treatment
in affected individua s areinfluenced by multiple contributing
factors.® The prognosis of breast cancer is primarily
determined by several critical factors, including the
histological subtype, tumor size, presence of necrosis,
involvement of the skin, nipple, or chest wall,
lymphovascular invasion, tumor grade and stage, and the
expression status of biomarkers such as estrogen receptors
(ER), progesterone receptors (PR), human epidermal growth
factor receptor 2 (HER2), and the cell proliferation marker
Ki-67, along with the type of treatment administered.*®

Prognostic indicatorsin breast cancer are generally classified
into two main groups: those based on pathophysiological
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characteristics and those identified as biological markers.”
Key pathophysiological factorsinfluencing prognosisinclude
the patient’s age, tumor size (T), the specific type of tumor
tissue, the tumor’s histological grade, the extent of lymph
node involvement (N), and the presence of distant metastasis
(M). Estrogen and progesterone receptors function as ligand-
activated transcription factors within target cells, playing a
crucial role in regulating gene expression. ® Research has
demonstrated that patients with tumors positive for both
estrogen and progesterone receptors tend to have lower
mortality rates and show a better response to hormonal
treatments. Anti-hormonal therapies are effective in over
half of the cases where both receptors are present. In contrast,
tumors expressing only one of the receptors are associated
with a mortality rate of approximately 33%, while those
lacking both receptors have a mortality rate of less than
10%. &°

Research findings have consistently shown that breast tumors
expressing both estrogen and progesterone receptors are
generally associated with alower histological grade and a
more favorable prognosis. Patients with hormone
receptor—positive tumors tend to demonstrate improved
survival outcomes across dl individua stages of the disease,
highlighting the prognostic significance of receptor status
in breast carcinoma.’® This favorable biological behavior is
often attributed to the less aggressive nature and better
treatment responsiveness of hormone receptor—positive
tumors. To date, only a limited amount of research has
explored the correlation between tumor histological grade
and the expression of estrogen and progesterone receptors.
Ayadi et a. found an inverse relationship, indicating that
higher-grade tumors tend to show lower levels of ER and
PR expression. ®In astudy conducted by Sohail et al, estrogen
receptor (ER) and progesterone receptor (PR) positivity
were reported in 45.4% and 36.9% of breast carcinoma
cases, respectively.* Similarly, another study evaluating
receptor expression across tumor grades found ER positivity
in 19% of grade |, 38% of grade |1, and 33% of grade Il1
tumors, while PR positivity was observed in 17.9%, 36%,
and 28.3% of the respective grades.*? These findings further
support the associ ation between hormone receptor expression
and tumor differentiation, underscoring the importance of
ER and PR evaluation in prognostication and therapeutic
decision-making.

Given the biologically heterogeneous nature of breast
carcinoma disease, in which therapeutic decisions and
prognostic expectations increasingly depend on atumour’s
molecular profile, the routinely assayed biomarkers, estrogen
receptor (ER) and progesterone receptor (PR) statuses are
pivotal because they identify tumours likely to respond to
endocrine therapy and carry distinct prognostic implications.
However, reported receptor-positive frequencies vary widely
across regions and populations, and it remains unclear to
what extent ER and PR expression patterns correlate with

histopathological grade. Establishing the local distribution
of ER and PR positivity across the full spectrum of
histological grades will therefore not only benchmark our
population against global data but also clarify whether
receptor testing can refine risk stratification beyond
conventional grading. Such evidence is essential for
optimising adjuvant treatment a gorithms, allocating limited
healthcare resources more rationally, and ultimately
improving patient outcomes.

METHODOLOGY

This cross-sectional study was conducted to determine the
frequency and expression pattern of estrogen and progesterone
receptors in patients presenting with breast carcinoma.
Further, they were evaluated to find an association between
receptor statuses and age and histopathological grade. This
study was carried out in the Department of Surgery, Jinnah
Postgraduate Medical Centre (JPMC), Karachi. The study
started from February 2025 and ended in July 2025, spanning
over asix-month period. A total of 175 patients were included
in the study following aformal sample size calculation. The
sample size was calculated using WHO sample size software,
based on a previously reported prevalence of estrogen
receptor positivity of 32%, a margin of error of 8%, and a
confidence level of 95%.% The calculated sample size was
considered adequate to detect meaningful associations
between hormone receptor expression and histopathological
variables. Patients were recruited using a non-probability
consecutive sampling method. All eligible patients presenting
during the study period and meeting the inclusion criteria
were enrolled until the required sample size was achieved.
The ethical approval for this study was obtained from the
institutional review board of Jinnah Postgraduate Medical
Centre (No. E.2-81/2024-GENL/184/JPMC) before the
commencement of data collection. All procedures were
conducted in accordance with ingtitutional ethical standards.
Written informed consent was obtained from all the
participants after explaining the purpose of the study. The
confidentiality of patient information was strictly maintained
throughout the research process.

Patients aged between 20 and 80 years with histopatholo-
gically confirmed breast carcinoma were included in the
study. Both newly diagnosed and surgically managed cases
fulfilling the eligibility criteria were considered. Patients
were excluded if their records lacked complete histopatho-
logical details, operative findings, or hormonal receptor
status data, as incomplete data could affect the validity of
receptor correlation analysis. Data were collected from
patients admitted and managed surgically at JPMC who
fulfilled the study criteria. Demographic and clinicopatho-
logical information was recorded using astructured proforma
specifically designed for this study. Information collected
included patient age, tumor type, tumor size, lymph node
status, distant metastasis, histopathological grade, and
hormone receptor status.
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All surgical breast specimens were subjected to histopath-
ological examination and immunohistochemical analysis
for estrogen receptor (ER) and progesterone receptor (PR)
expression. Immunohistochemistry was performed using
the streptavidin immunoperoxidase technique with
monoclonal antibodies, following standard laboratory
protocols. Hormone receptor expression was assessed using
the H-score method, a semi-quantitative scoring system that
combines the proportion of positively stained tumor nuclei
and staining intensity. The H-score was calculated by
multiplying the percentage of positively stained tumor cells
by staining intensity scores ranging from 0 to 3, producing
atotal score from O to 300. Tumors with an H-score greater
than 50 were categorized as positive for hormone receptor
expression in accordance with previously published criteria.

Histological grading of tumors was performed using the
Bloom-Richardson grading system on hematoxylin and
eosin—stained sections. Tumors were classified into grade
I, grade I1, or grade 111 based on tubule formation, nuclear
pleomorphism, and mitotic activity. Asthey reflect increased
degrees of aggressiveness and differentiation. This grading
system was used to evaluate any potential relationship
between receptor status and tumor grade. Additional tumor-
related variables were also documented. Tumor type was
classified into ductal, lobular, ductal-lobular, medullary, and
mucinous carcinoma based on pathological diagnosis. Tumor
size was categorized according to TNM criteriaas T1 (=2
cm), T2 (2-5 cm), T3 (>5 cm), and T4 (with skin or chest
wall involvement). Lymph node involvement was recorded
as NO to N3 according to the number and extent of involved
regional lymph nodes. The metastatic status was categorized
as MO for absence and M1 for presence of distant metastasis.
Tumor staging was cross-verified using imaging findings,
including ultrasound and mammography where applicable,
along with pathol ogy reportsto ensure diagnostic consistency.

All collected datawere entered and analyzed using Statistical
Package for Socia Sciences (SPSS) version 22. Quantitative
variables such as age were assessed for normality using the
Kolmogorov—Smirnov test. For normally distributed
variables, mean and standard deviation were calculated,
whereas median and interquartile range were reported for
non-normally distributed data. Categorical variables,
including tumor characteristics, receptor status, and
histopathol ogical grades, were summarized as frequencies
and percentages. To minimize the effect of potential
confounding factors, stratification by age was performed
during analysis. Associations between estrogen and
progesterone receptor expression and clinicopathological
variables, particularly histopathological grade and age groups,
were evaluated using the chi-square test or Fisher’s exact
test where appropriate. A p-value of =0.05 was considered
statistically significant for all the analyses.

RESULTS

The study analyzed data from 175 patients diagnosed with
breast carcinoma. Most participants (59.4%) were between
51 and 80 years of age, while the remaining 40.6% fell
within the 20 to 50 age group. Among the histological
subtypes, ductal carcinoma appeared most frequently,
accounting for 55.4% of cases. Ductal-lobular carcinoma
represented 20%, followed by lobular (14.9%), medullary
(5.1%), and mucinous types (4.6%). Tumor size varied
across the cohort: 45.1% of patients presented with T1
tumors, 20% with T2, 15.4% with T3, and 19.4% with T4.
With respect to lymph node involvement, 45.1% of patients
were classified asN1, and 39.4% asN2. A smaller proportion
fell into N3 (10.3%) and NO (5.1%) categories. Most patients
(90.3%) had no distant metastases at diagnosis (MO0), whereas
9.7% had metastases (M 1).

Analysisof histological grading showed that Grade |1 tumors
were the most common (38.9%), closely followed by Grade
11 (38.3%), while Grade | tumors comprised 22.9% of cases.
Regarding hormone receptor expression, 35.4% of tumors
tested positive for estrogen receptors (ER), while 64.6%
were ER-negative. Progesterone receptor (PR) positivity
was noted in 29.7% of tumors, with the majority (70.3%)
lacking PR expression. Further analysis explored associations
between age and receptor status. ER positivity was
significantly more frequent among patients aged 51-80 years
(p =0.02). Similarly, PR positivity showed a statistically
significant association with older age (p = 0.04). However,
no significant relationship emerged between histological
grade and either ER (p = 0.79) or PR status (p = 0.79).

DISCUSSION

Hormone receptor status remains one of the most important
biological markersin breast carcinoma because it provides
valuable information regarding tumor behavior, prognosis,
and response to therapy. Estrogen receptor (ER) and
progesterone receptor (PR) expression are routinely assessed
because of their established role in guiding endocrine
treatment and predicting clinical outcomes. Given the
variability in receptor expression across different populations
and age groups, evaluating their distribution and association
with clinicopathological parameters remains essential. In
the present study, we examined the pattern of ER and PR
expression in relation to patient age and histopathological
grade.

A considerable proportion of tumorsin our cohort lacked
hormone receptor expression, with 64.6% testing negative
for estrogen receptor (ER) and 70.3% negative for
progesterone receptor (PR). This predominance of hormone
receptor—negative tumors is noteworthy, asit may reflect a
tendency toward more aggressive tumor biology. It also has
important implications for prognosis and treatment planning,
particularly in settings where endocrine therapy options are
guided by receptor status. Our findings are in agreement
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Table 1: Distribution of baseline characteristics among the study Table 3: Distribution of patient characteristics according to
participants the PR status

Xjelameﬁ n (%) Variables 5;??&:? ,F\)E rsf?(}/;‘)s Pvalue

20t0 50 years 71 (40.6) Age

511080 yoars 104 (50.) 20to 50 years 27(38) | 4462 0.04

Tumor type 51. to 80 years_ 25 (24) 79 (76)

Duca 26 (14.9) Histopathological grade

b 5 (54 Gradell 13(325) | 27(675) | g

S oAb % 20) Grade Il 21(30.9) | 47(69.1)

Modullary IR Gradelll 18(26.9) | 49 (70.3)

Muc nogs 08 (4.6) Figure 1: Distribution of basdline clinic-pathological characteristics

Tumor size among patients diagnosed with breast cancer

T1 79 (45.1)

T2 35 (20) PR Negative

T3 27 (15.4) s

T4 34 (19.4) R poste

Lymph node Grade I

NO 09 (5.1) Aesiil p—

N1 79 (45.1) A ——

N2 69 (39.4) o e

N3 18 (10.3) "

MO 17 (9.7) 7> p—

M1 158 (90.3) -

Histopathological grade Mucinous :

Grade I 40 (229) Meau”aryﬂ 20 40 60 80 100 120 140 160 180

Gradell 68 (38.9

Grade 11 67 E38-3; with earlier reports from South Asian populations, where

ER Saius hormone receptor—negetive breast cancers have been observed

o 62350 more _frequently Fhan in Western cohorts.lff14 This regi onal

o 113 (64.6) varlat! onmay be |r.1fll uenced _by differencesin tumor biology,
genetic predisposition, environmental exposures, delayed

\F;R status 2@ presentation, or disparities in screening and diagnostic

e : practices.

?;al iiz ggos;) In the_ present study, ER and PR positivity Werefouqd to be
significantly more common among older patients, particularly
those between 51 and 80 years of age. This age-related

Table 2: Distribution of patient characteristics according pattern is consistent with previous literature and may reflect

to the ER status the influence of hormonal and biologica changes associated

Varisbles ER status [ ER status [ 5, 2146 with advanci ng age, especialy in postmmopw&_ei .wor_nen.ﬂ16

Yesn (%) | Non (%) Several studies have suggested that tumors arising in older

Age women are more likely to exhibit hormone receptor positivity

20 t0 50 years 18 (25.4) | 53(746) | 0.02 and may therefore show a more favorable response to

51t 80 years 44 (42.3) | 60 (57.7) endq_:ri ne-based t_herapia The higher prevaence of rgceptor—

Histopathological grade posnllve tumors in this age group _fur.ther emphas zes the

Crade] 15375 | 5625 possi blg role of hormonal mil ieuin influencing receptor
Gradell 22(324) | 26(67.6) 0.79 expression and tumor characteristics.

Grade 11l 25 (37.3) | 42 (62.7) Despite this clear association with age, neither ER nor PR

status demonstrated a statistically significant relationship
with histopathological grade in our analysis. Although
receptor positivity appeared across different tumor grades,
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no consistent trend was observed to support a significant
correlation. This finding differs somewhat from earlier
studies that reported a stronger inverse relationship between
hormone receptor positivity and increasing tumor grade,
suggesting that well-differentiated tumors are more likely
to express ER and PR, whereas poorly differentiated tumors
tend to be receptor negative.** This discrepancy may be
attributable to differences in sample size, tumor distribution,
population characteristics, or methodological variations
between studies. Nevertheless, our findings suggest that in
this cohort, age appeared to have a more prominent
association with hormone receptor expression than
histologica grade.

Our results also contribute to the growing discussion around
the clinical relevance of the ER-negative/PR-positive (ER-
/PR+) phenotype. This receptor profile was once considered
an artifact of testing variability. However, accumulating
evidence supports its recognition as a biologically distinct
entity with unique clinical behavior. *"*® Other studies have
shown that ER-/PR+ tumors, while rare, often present with
aggressive features and worse outcomes than their ER+/PR+
counterparts. *¥° Importantly, the presence or absence of
progesterone receptor (PR) expression appears to carry
significant biological and clinical implications, even among
tumors that are estrogen receptor (ER) positive. While ER
positivity has traditionally been regarded as a favorable
prognostic marker and an indicator of responsiveness to
endocrine therapy, recent evidence suggests that PR
expression provides additional insight into the functional
integrity of estrogen signaling pathways. PR negativity in
ER-positive tumors has often been interpreted as a marker
of impaired or dysregulated ER signaling and has been
associated with more aggressive tumor nature, increased
cellular proliferation, and relative resistance to endocrine-
based treatment.*"? This has |ed to growing recognition that
PR status should not be viewed merely as a secondary
marker, but rather as an important prognostic and predictive
factor. In our dataset, PR-negative tumors constituted the
majority of cases, afinding that is noteworthy and consistent
with reportslinking PR negativity to lessfavorable prognostic
profiles.***” The predominance of PR-negative tumorsin
our population may partly explain the more aggressive
clinicopathological features often reported in sSimilar regional
cohorts. Several larger studies have demonstrated that |oss
of PR expression may be associated with poorer outcomes,
including higher recurrence rates and reduced responsiveness
to hormonal therapies, particularly when compared with
tumors retaining both ER and PR positivity3. Our findings,
while observational, lend support to these previoudy reported
associations.

Further emphasizing the importance of PR expression,
researchers have proposed a PR positivity threshold of 10%
asaclinicaly meaningful cutoff for prognostic stratification,
particularly in luminal breast cancer subtypes. According

to these studies, patients whose tumors exhibit PR expression
below this threshold may derive comparatively less benefit
from endocrine therapy and may have outcomes more closely
resembling those of biologically aggressive disease.’’
Although our study was not powered to vaidate or challenge
this specific cutoff value, our results support the broader
concept that PR assessment contributes meaningful prognostic
information beyond ER status alone. This reinforces the
view that evaluating ER positivity in isolation may not fully
capture the biological heterogeneity of hormone
receptor—positive breast cancers.

Additionally, our findings are comparable to those of other
studies demonstrating that hormone receptor negativity,
particularly absence of PR expression, may correlate with
adverse pathological features such as lymph node
involvement and increased tumor burden.** These
relationships further underscore the clinical value of ng
both ER and PR routinely, not only for subtype
characterization but also for risk stratification and therapeutic
planning. Incorporating both receptors into diagnostic
evaluation allows for a more nuanced understanding of
tumor biology and may assist cliniciansin identifying patients
who could require closer surveillance or aternative treatment
strategies. The importance of PR assessment is also reflected
in current international recommendations. The American
Society of Clinical Oncology and the College of American
Pathol ogists (ASCO/CAP) continue to endorse routine
evaluation of PR alongside ER because of its recognized
predictive rolein therapeutic decision-making and prognostic
assessment.”# In this context, our findings add to the
growing body of evidence supporting the continued relevance
of PR testing, particularly in populations where hormone
receptor—negative disease appears relatively common.

Our findings further reinforce the inherent biological
heterogeneity of breast cancer, highlighting that it cannot
be viewed as a single uniform disease entity. The variability
observed in hormone receptor expression within our cohort
reflects the complex interplay of tumor biology, patient
demographics, and possibly regional or environmental
influences. In this context, our results strongly underline
theimportance of comprehensive hormone receptor profiling
in all cases of breast carcinoma. While estrogen receptor
(ER) statusremainsacentral determinant in guiding endocrine
therapy decisions, progesterone receptor (PR) expression
provides additional and clinically meaningful information
that contributes to a more refined understanding of tumor
behavior.

The significance of PR becomes even more apparent when
considered alongside ER expression, asit may help identify
biologically distinct subgroups within hormone
receptor—positive breast cancers. Our findings suggest that
reliance on ER status alone may overlook important
prognostic nuances that are captured through PR evaluation.
Thisis particularly relevant in resource-limited healthcare
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settings, where advanced genomic assays and molecular
profiling techniques may not be readily available. In such
contexts, routine immunohistochemically assessment of ER
and PR remains a practical, cost-effective, and valuable tool
for guiding clinical decision-making and treatment planning.
Limitations: This study has certain limitations that should
be acknowledged when interpreting the findings. First, the
study was conducted with arelatively modest sample size,
which may limit the statistical power and restrict the
generalizability of the results to a broader population. A
larger multi-center study would be better suited to confirm
and expand upon these observations. Second, the cross-
sectional nature of the study and the lack of follow-up data
represent an important limitation. As aresult, we were unable
to assess the impact of hormone receptor status on long-
term outcomes such as disease-free survival, recurrence
rates, or overall survival. Conseguently, the prognostic
implications suggested by receptor patterns in this study
remain indirect and cannot be fully established without
longitudinal evaluation.

CONCLUSION

In conclusion, this study demonstrated that hormone
receptor—negative breast cancer was relatively common in
our population, particularly among younger patients. Although
both ER and PR expression tended to increase with age,
neither showed a statistically significant association with
histopathological grade. These findings highlight the
biological heterogeneity of breast carcinoma and reinforce
the importance of routine ER and PR testing in all casesto
support accurate prognosti cation and guide endocrine therapy
decisions, especially in resource-limited settings where
advanced molecular profiling is not widely available.
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