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Introduction:
Internationally, breast cancer emerges as the 
leading cancer aff ecting females, with the num-
ber of diagnoses escalating to approximately 2.3 
million in year 2020 alone, marking a signifi -
cant concern for healthcare systems globally.1 
Th is malignancy presents with a complex spec-
trum of clinical subtypes, each with its unique 
pathogenesis, yet to be fully understood, un-
derscoring the very urgent need for continued 

research in this area.2 Th e incidence of breast 
cancer shows remarkable geographical variabil-
ity. Within Asia, countries such as Pakistan face 
a disproportionately high risk, with statistics in-
dicating that 1 in 9 women are likely to be diag-
nosed, highlighting the critical global disparities 
in breast cancer rates.3

Th e dual-pathway hypothesis proposed by De 
Waard in the 1970s, delineating breast can-
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cer development into pre-menopausal and 
post-menopausal routes, adds another layer of 
complexity to understanding this disease.4 Pre-
menopausal breast cancers tend to manifest 
earlier in life and are oft en aggressive, whereas 
postmenopausal cancers, which peak later, are 
usually associated with estrogen receptor (ER)-
positive tumors, emphasizing the importance 
of nuanced research that caters to the distinct 
stages of life.5

Th e biological and hormonal shift s that ac-
company menopause play a pivotal role in dif-
ferentiating the clinico-pathological features 
of breast cancer between pre-menopausal and 
post-menopausal women. Cancers in pre-meno-
pausal women are generally more aggressive, 
less likely to be hormone-receptor positive, and 
associated with adverse prognostic factors such 
as higher grades and sizes of tumors, alongside a 
greater incidence of Human Epidermal growth 
factor Receptor 2(HER2)-positive and triple-
negative breast cancers.6 On the fl ip side, post-
menopausal women tend to develop slower-
growing, hormone-receptor-positive tumors, 
which respond more favorably to hormone 
therapies, off ering a more optimistic prognosis.7

Th e advancements in molecular biology and 
genomics have shed light on the distinctive ge-
netic and molecular landscapes of breast can-
cer across diff erent menopausal statuses, guid-
ing the development of targeted therapies and 
signifi cantly infl uencing treatment decisions.8 
Th ese clinico-pathological distinctions are in-
strumental in tailoring treatment strategies, 
including the selection of chemotherapy, hor-
mone therapy, or targeted treatments based on 
the hormonal and HER2 status of the tumor, in 
conjunction with considering the menopausal 
status to predict recurrence risks and determine 
adjuvant treatments.9

Moreover, the disparity in clinico-pathological 
features between pre-menopausal and post-
menopausal women underscores the imperative 
for age-specifi c screening and diagnostic proto-
cols. Given the typically more aggressive nature 

of tumors in younger women, a more proactive 
approach to screening and diagnosis is warrant-
ed to ensure timely and eff ective treatment.10

 
Material and Methods:
In our study, we utilized a prospective obser-
vational cohort study design, conducted at the 
Department of Surgery, Azad Kashmir Medical 
College, Muzaff arabad. Th e research was carried 
out over a period of 18-months (from January 
2022 to June 2023) following the approval of 
the synopsis, focusing on a meticulously cal-
culated sample size to ensure statistical robust-
ness. With a confi dence level set at 5% and the 
power of the study at 80%, our calculations ne-
cessitated a sample size of approximately 187 
patients per group (pre-menopausal and post-
menopausal women), culminating in a total of 
374 participants. Th is fi gure was derived based 
on the proportions of estrogen receptor (ER) 
expression in pre-menopausal (68.94%) and 
post-menopausal (54.92%) women, employing 
non-probability consecutive sampling for par-
ticipant selection.11

Th e inclusion criteria were specifi cally designed 
to encompass women diagnosed with breast 
cancer, aged between 20-60 years, who could be 
clearly categorized as either pre-menopausal or 
post-menopausal. Eligible participants were re-
quired to have comprehensive medical records 
available, including detailed information on 
hormone receptor status (ER, PR), HER2 sta-
tus, TILs status, and tumor size, in addition to 
a signed informed consent. Th e exclusion crite-
ria were established to exclude women who had 
undergone any previous treatments for breast 
cancer, those with other malignancies, lacking 
comprehensive clinico-pathological data, or di-
agnosed with metastatic disease at the onset.

Th e data collection process was structured 
to ensure the comprehensive gathering and 
analysis of relevant clinical and pathological 
information. It began with the selection of 374 
breast cancer patients, evenly divided between 
pre-menopausal and post-menopausal groups, 
following the acquisition of informed consent. 
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Detailed demographic and medical histories, 
particularly focusing on menopausal status, 
were meticulously documented. Clinical assess-
ments were then conducted to identify observ-
able breast changes, supplemented by patholog-
ical evaluations through biopsy samples. Th ese 
samples, extracted in adherence to strict medical 
and ethical guidelines by experienced surgeons, 
underwent analysis to identify key pathologi-
cal features such as ER, PR, HER2 status, TILs 
presence, and tumor size. Th is detailed collec-
tion and analysis of data were pivotal for under-
standing the nature and progression of breast 
cancer in the study population, with all informa-
tion securely recorded for subsequent analysis. 
Data were analyzed in statistical package for so-
cial sciences (SPSS) version 23.

Results:
In our study, we analyzed the demographic and 
clinical characteristics of participants, distin-
guishing between pre-menopausal and post-
menopausal women. 

For women in the pre-menopausal group, the 
average age was found to be 39.66 years, with 
variability indicated by a standard deviation 
of 11.681. Th e onset of menstruation, or men-
arche, occurred at an average age of 12.98 years, 
with a standard deviation of 1.437. Th e diagno-
sis of breast cancer in this group was made at an 
average age of 39.97 years, as shown by a stan-
dard deviation of 11.539.

In the post-menopausal group, the participants 
had a slightly lower average age of 39.57 years, 
with a standard deviation of 11.789, indicating 
a similar range of ages as seen in the premeno-
pausal group. Th e age at menarche averaged 
12.91 years, with a standard deviation of 1.436, 
closely matching the pre-menopausal group. 
However, the age at which breast cancer was 
diagnosed was slightly higher, averaging 40.74 
years, with a standard deviation of 11.319.

Overall, when considering all participants, the 
mean age was calculated to be 39.62 years, with 
a standard deviation of 11.720. Th e combined 
average age at menarche was 12.94 years, with a 
standard deviation of 1.435. Th e overall average 
age at diagnosis of breast cancer across all wom-
en in the study was 40.36 years, with a standard 
deviation of 11.421. 

Th is analysis provides insight into the ages at 
which women typically experience menarche 
and are diagnosed with breast cancer, alongside 
the general age distribution of our study’s pre-
menopausal and post-menopausal participants.

In our comparative analysis of clinical features 
between pre-menopausal and post-menopausal 
women with breast cancer, we observed that 
81 pre-menopausal women (46.0%) reported 
breast changes, compared to 95 post-menopaus-
al women (54.0%), yielding a non-signifi cant P 
value of 0.147, suggesting that breast changes are 
a common symptom of breast cancer irrespec-
tive of menopausal status. Similarly, pain and 
discomfort were reported by 97 pre-menopausal 
women (53.6%) and 84 post-menopausal wom-
en (46.4%), with a P-value of 0.179, indicating 
no signifi cant prevalence diff erence between the 
two groups. Conversely, a notable disparity was 
found in skin and nipple changes, signifi cantly 
more reported by pre-menopausal women (117 
or 63.9%) than post-menopausal women (66 
or 36.1%), with a P-value of 0.000, highlight-
ing the impact of hormonal or biological factors 
on these symptoms. Breast asymmetry was ob-
served in 90 pre-menopausal women (51.4%) 

Table 1: Comparison of clinical features between Pre-menopause and Post-meno-
pause state 

Clinical features 
Group

Total
P 
ValuePre-menopause Post-menopause

Breast changes

Yes 81(46.0%) 95(54.0%) 176 0.147

No 106(53.5%) 92(46.5% 198

Pain and discomfort

Yes 97(53.6%) 84(46.4%) 181 0.179

No 90(46.6%) 103(53.4%) 193

Skin and nipple changes

Yes 117(63.9%) 66(36.1%) 183 0.000

No 70(36.6%) 121(63.4%) 191

Breast asymmetry

Yes 90(51.4%) 85(48.6%) 175 0.604

No 97(48.7%) 102(51.3%) 199

Palpable Lymph Nodes

Yes 107(58.8%) 75(41.2%) 182 0.001

No 80(41.7%) 112(58.3%) 192
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and 85 post-menopausal women (48.6%), re-
sulting in a P-value of 0.604, indicating that 
asymmetry is a relatively common feature not 
signifi cantly infl uenced by menopausal status. 

However, palpable lymph nodes presented a 
signifi cant diff erence, more frequently report-
ed by pre-menopausal women (107 or 58.8%) 
compared to post-menopausal women (75 or 
41.2%), as shown by a P-value of 0.001, sug-
gesting diff erences in disease progression or im-
mune response between the two groups. Th ese 
results underscore the complexity of breast can-
cer’s clinical presentation and the infl uence of 
menopausal status on certain symptoms, point-
ing to the necessity for tailored approaches in 
the diagnosis and management of breast cancer 
across diff erent patient populations. (Table 1)

Table 2 illustrates the comparison of pathologi-
cal features between pre-menopausal and post-
menopausal states, shedding light on the intri-
cate relationship between menopausal status 
and breast cancer pathology.  Th e analysis of ER 
Status reveals a signifi cant diff erence between 
the groups, with 85 pre-menopausal women 
(42.5%) and 115 post-menopausal women 
(57.5%) showing positive ER status, leading to 
a P value of 0.002. Th is signifi cant variance un-
derscores the higher prevalence of ER-positive 
tumors in post-menopausal women, possibly 
refl ecting the infl uence of hormonal changes on 
tumor receptor status. Conversely, ER-negative 
status was more common in pre-menopausal 
women (58.6%) compared to post-menopausal 

women (41.4%), further highlighting the dif-
ferential expression of estrogen receptors across 
menopausal states.

Similarly, PR status demonstrated a notable 
diff erence, with 80 pre-menopausal women 
(39.0%) and 125 post-menopausal women 
(61.0%) exhibiting positive PR status, result-
ing in a highly signifi cant P-value of 0.000. Th is 
indicates a greater occurrence of PR-positive tu-
mors in post-menopausal women, aligning with 
the ER status fi ndings and suggesting a shared 
hormonal infl uence on these receptor statuses. 
In contrast, PR-negative status was more preva-
lent in pre-menopausal women (63.3%) than in 
postmenopausal women (36.7%).

HER2 Status, however, did not show a statisti-
cally signifi cant diff erence between pre-meno-
pausal (52.8% positive) and post-menopausal 
(47.2% positive) women, with a P-value of 
0.301. Th is lack of signifi cant disparity suggests 
that HER2 expression in breast tumors may not 
be as closely related to menopausal status as ER 
and PR expressions are.

Lastly, TILs Status also did not exhibit a signifi -
cant diff erence, with 100 pre-menopausal wom-
en (52.6%) and 90 post-menopausal women 
(47.4%) showing positive TILs status, achiev-
ing a P-value of 0.301. Th is indicates that the im-
mune response, as evidenced by TILs presence, 
may be consistent across menopausal states, not 
signifi cantly infl uenced by the hormonal chang-
es that accompany menopause.

Discussion:
Our exploration into the clinico-pathological 
distinctions between pre-menopausal and post-
menopausal breast cancer patients has illumi-
nated signifi cant insights, revealing a tapestry of 
fi ndings that both align with and diverge from 
prior research. Th rough a meticulous examina-
tion of 340 patients, we observed pronounced 
diff erences in tumor pathology and epidemio-
logic risk factors, casting a spotlight on the pro-
found heterogeneity inherent in breast cancer.

Table 2: Comparison of pathological features between Pre-menopause and Post-
menopause state 

Pathological 
features Status

Group
Total P ValuePre-menopause Post-menopause

ER Status

Positive 85 (42.5%) 115 (57.5%) 200 0.002

Negative 102 (58.6%) 72 (41.4%) 174

PR Status

Positive 80 (39.0%) 125 (61.0%) 205 0.000

Negative 107(63.3%) 62(36.7%) 169

HER2 Status

Positive 95(52.8%) 85(47.2%) 180 0.301

Negative 92(47.4%) 102(52.6%) 194

TILs Status

Positive 100(52.6%) 90(47.4%) 190 0.301

Negative 87(47.3%) 97(52.7%) 184
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Feng F et al.’s study presented a compelling nar-
rative, illustrating higher estrogen receptor (ER) 
and progesterone receptor (PR) positivity rates 
in pre-menopausal women compared to their 
post-menopausal counterparts, with a subtle 
yet noteworthy prevalence of HER2 positivity 
in the latt er group. Th is contrasted sharply with 
our fi ndings, which depicted a higher incidence 
of ER positivity among post-menopausal wom-
en, hinting at the complex interplay of regional 
genetic factors and environmental infl uences on 
receptor expression. Th e disparities in diagnosis 
ages between our study and that of Feng F et 
al. further underscore the intricate dynamics of 
hormonal infl uences on breast cancer’s manifes-
tation.2

Delving into the aggressive nature of breast 
cancer in younger women, Anders CK et al.’s re-
search found resonance in our study through the 
signifi cantly higher reports of skin and nipple 
changes in premenopausal women. Th is con-
gruence suggests that such clinical features may 
be emblematic of pre-menopausal breast can-
cer, highlighting the aggressive clinical features 
prevalent among younger women.12

Warner ET et al.’s investigation into the impact 
of reproductive factors across diff erent age 
groups on breast cancer risk found a parallel in 
our study, which noted no signifi cant diff erence 
in symptoms of pain and discomfort between 
premenopausal and post-menopausal groups. 
Th is observation hints at the subtle infl uences of 
reproductive history on symptomatology, echo-
ing the complex role reproductive factors play in 
the risk of breast cancer.13

Nimbalkar VP et al.’s fi ndings brought to light 
a higher prevalence of ER-negative and HER2 
amplifi ed tumors in pre-menopausal women, 
diverging from our observations where HER2 
positivity did not signifi cantly diff er between 
menopausal statuses. Additionally, their study 
noted a greater incidence of triple-negative 
breast cancer (TNBC) among pre-menopausal 
patients, underscoring the aggressive nature of 
breast cancer within this demographic. Th ese 

diff erences underscore the potential for regional 
or ethnic variations in tumor biology and em-
phasize the necessity for personalized manage-
ment strategies tailored to the unique tumor 
characteristics and risk profi les of pre-meno-
pausal and post-menopausal patients.14

Our study aligns with Takalkar UV et al. fi ndings 
on the consistent presentation of breast cancer 
across menopausal statuses, reinforcing the 
need for diagnostic and treatment strategies that 
are adaptable to both local and universal con-
texts. Th is alignment suggests a commonality in 
breast cancer’s nature that transcends geograph-
ical and demographic boundaries, underscoring 
the importance of globally applicable yet locally 
tailored diagnostic and treatment approaches.15

Kocaöz S et al. research, which reported higher 
ER positivity in pre-menopausal women, diverg-
es from our fi ndings of increased ER positivity 
in post-menopausal women, prompting a reeval-
uation of traditional views on hormone receptor 
expression in breast cancer. Th is divergence in-
vites further investigation into the myriad fac-
tors that infl uence ER expression, highlighting 
the complexity of hormone receptor expression 
in breast cancer and the importance of personal-
ized treatment approaches.16

In synthesizing these diverse insights, our 
study contributes signifi cantly to the ongo-
ing discourse on breast cancer, advocating for 
continued research to unravel the biological 
underpinnings of the observed variations. Such 
endeavors are crucial for developing more eff ec-
tive, tailored treatments and diagnostic tools, 
ultimately enhancing the clinical management 
and outcomes of breast cancer patients globally. 
Th is comprehensive analysis not only enriches 
our understanding of breast cancer’s multifac-
eted nature but also underscores the imperative 
for personalized, evidence-based approaches in 
the ongoing batt le against this complex disease.

Conclusion:
Our research underscores signifi cant clinico-
pathological diff erences between pre-meno-
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pausal and post-menopausal breast cancer 
patients, revealing the complexity and hetero-
geneity of the disease. We found notable dif-
ferences in hormone receptor expression and 
tumor characteristics, emphasizing the impact 
of menopausal status on disease manifestation. 
Th e higher ER positivity in post-menopausal 
women compared to pre-menopausal ones sug-
gests varying biological behaviors infl uenced 
by hormonal changes. Th ese fi ndings advocate 
for personalized treatment strategies, highlight-
ing the importance of considering menopausal 
status in the management of breast cancer. Fu-
ture research should focus on understanding 
the underlying mechanisms driving these dif-
ferences to improve diagnostic and therapeutic 
approaches.
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