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Abstract

Background

Breast cancer is the most common malignancy affecting women worldwide and in India. Younger
women are often reported to present with more aggressive disease characteristics and worse
prognostic factors.

Objectives

This study aims to compare the clinicopathological characteristics of breast cancer in younger
women (<40 years) versus older women (>40 years) at a tertiary care center in India.

Methods

We conducted a retrospective analysis of 784 breast cancer patients treated between January 2018
and December 2024. Patients were categorized into two groups based on age and compared for
clinicopathological features, including stage, receptor status, histological type, and treatment
patterns.

Results

Of the total patients, 161 (20.53%) were <40 years old, with a median age of 36 years, while 623
were >40 years with a median age of 52 years. Younger patients had a higher incidence of advanced
stage at presentation (stage II & III: 70.80% vs. 66.45%) and higher rates of PR positivity (51% vs.
43.33%). The HER2 negative expression rate was slightly higher in younger patients. A significant
proportion of younger women also had triple-negative breast cancer.
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Conclusion
Breast cancer in young Indian women demonstrates distinct clinicopathological features, including
higher tumour stage and more aggressive biological behaviour. Awareness of these characteristics is
essential for early diagnosis and tailoring of treatment strategies to improve outcomes in this
population.

Introduction

Breast cancer is the most commonly diagnosed cancer among females worldwide, accounting for
23.8% of all female cancer cases in 2022, per GLOBOCAN.! In India, it is also the most prevalent
cancer in women.? Incidence rates vary across metropolitan, urban, and rural areas.

Studies from Western countries and LMICs show that young patients are more likely to present with
advanced, aggressive disease.’> Prognosis is influenced by age, sex, stage, histology, grade,
hormone and HER?2 status, and treatment. Multiple large-scale Indian studies have explored breast
cancer clinicopathology. We analyzed institutional data to assess age-based differences in
clinicopathological features in our patient population.

Material & Methods

Retrospective review of a prospectively maintained database of all patients of breast cancer treated
between January 2018 and December 2024 was done. All patients were staged as per AJCC staging-
seventh edition® and managed according to standard guidelines and departmental protocols.

The minimum criteria for inclusion were the availability of information regarding clinical or
pathological stage and histological type on biopsy or post-operative histopathology along with basic
parameters such as age and sex. Patients with incomplete documentation of stage and histological
type were excluded.

Patients were divided into two groups younger than 40 years and those older than 40 years. Groups
were compared for clinicopathologic features.

The parameters taken for the study were age, sex, stage at the time of presentation, histological type,
estrogen receptor (ER) status, progesterone receptor (PR) status, HER2/neu status, site of metastasis
for stage 4 diseases, parity, and significant family history. Mammography was performed in all
cases with the exception of ulcerated breast cancers, where ultrasound breast and axilla were
performed for local imaging. Technetium 99m methylene diphosphonate (99mTc-MDP) bone scan
was performed in locally advanced, metastatic cases in early breast cancer with raised alkaline
phosphatase levels in liver function tests or having symptoms of bony metastasis. Contrast-enhanced
computerized tomography (CECT) or whole body positron emission tomography (PET) scan was
performed for metastatic workup. MRI of the brain, plain plus contrast, was performed in only those
with signs of brain metastasis or suspicious lesion found in PET scan or CECT scans. The
immunohistochemistry (IHC) method was used to determine ER, PR, and HER2/neu status on either
pre-operative biopsy or post-operative tissue using the standard method of sectioning paraffin-
embedded tissue and staining with monoclonal antibodies for ER, PR, and HER2/neu. Nuclear
staining of more than 1% was definition for ER and PR positivity. ALLRED scores were also used
for determining hormone receptor positivity.

Patients with HER2/neu score 3+ or fluorescence in situ hybridization (FISH) positive (more than
six copies of HER2/neu gene or HER2/CEP17 ratio of more than 2) were defined as HER2 positive
by the DAKO Hercept test. All patients with HER2/neu scores of 2+ were subjected to the FISH
method for confirming HER2/neu amplification. The patients with any first- or second-degree
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family member with a history of related cancers such as carcinoma ovary/ fallopian tube were
labeled as significant family history.

Results

A total of 784 patients with breast cancer presented to our center over the 7-year review period. The
median age at diagnosis was 36 (range 24 years to 40 years) years, 161 patients (20.53%) were
younger than 40 years at presentation. The median age at diagnosis for patients aged >40 years is 52
years (range 41 years to 91 years)

We analyzed the distribution of estrogen-related breast cancer risk factors as these factors may
affect both the pathogenesis of breast cancer and the expression level of hormone receptors. We
found that the age of menarche was significantly earlier (p < 0.001) in the young (<40 years)
patients compared to older (>40 years) patients.

As to biomarker expression levels, there were significant differences in progesterone receptor (PR)
and HER2 expression levels in breast cancer tissues of different age groups (Table 1). The PR
positive expression rate was higher in young (<40 years) patients compared with older (>40 year)
patients (51%. vs. 43.33%, p < 0.001; Table 1). In addition, the HER2 negative expression rate was
higher in the young age group compared with the older age group (59%. vs. 54.89%, P>0.05); Table

).

The diagnosis of all patients was confirmed microscopically, 66.45% were diagnosed in stage Il &
IIT in older patients as compared to 70.80% in young patients (Table 1).

Table 1: characteristics feature of breast cancer patients

Variables Group I (<40Years of age) (n=161) | Group II (>40 years of age)
(n=623)
Age median 36 (range 24 — 40 years ) 52 (range 41 — 91 years)
(Mean+SD) (yrs) 32.64+7.92 63.56+10.24
Menopause Yes 3 334
No 158 289
Site Right 91 342
Left 68 277
Bilateral 2 4
Estrogen Receptors (ER) Positive 87 342
Negative 70 270
Progestrogen Receptors (PR) | Positive 82 270
Negative 75 341
HER2Neu Low 8 31
Equivocal 0 5
Positive 50 222
Positive (fish) | 0 5
Negative 95 342
Negative (fish) | 3 6
TNBC No 43 206
Yes 33 88
Stage I 3 12
11 59 213
111 55 201
v 21 121
Treatment MRM 97 362
BCS 12 26
Lumpectomy 0 4
Metastasis site Bone 7 29
Brain 3 21
Lungs 10 18
Liver 3 18
Multiorgan 9 60
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Discussion

The age at which women present with breast cancer varies between countries, but breast cancer
generally is thought to be more aggressive in younger women. The median age of breast cancer
presentation is much younger in many Asian countries.” ° The young patients (<40 years) accounted
for 20.53% of all breast cancer cases. These differences may be related to race, social background
factors, dietary habits, economic development levels, among others. !¢ 12

First, we found a lower ER-positive expression rate in young patients compared with older patients,
but the PR positive expression rate was significantly increased in young breast cancer patients,
which differed from the results of western population. To date, most studies from western developed
countries have shown that the positive expression rate of ER and PR was lower in young
patients.!>»!* Second, As PR-positive expression reflects complete estrogen signaling pathways'>!6
and patients with ER+/PR+ double positive expression seem to have better prognosis in the
clinic.!”!® Therefore, we analyzed both ER and PR expression and found that the ER+/PR+ double
positive rate of young patients was higher than in older patients, which was also a rare phenomenon.
Third, in our study we found that the HER2 negative expression rate in young patients was higher
than that of older patients. This contradicts most previous research that has found that breast cancer
cells of young patients are more likely to show HER2 positive expression.!”** The above results
indicated the possibility that the pathogenesis mechanism of young female breast cancer in India
may differ from other ethnic populations in western world.

In terms of treatment options, we compared the two age groups in terms of four aspects: surgery,
chemotherapy, radiotherapy and endocrine therapy. First, in the choice of surgical approach, the
proportion receiving breast-conserving surgery and sentinel lymph node biopsy, was higher in
young patients, which was consistent with our previous research.?! Previous studies that showed
young patients have a greater desire to preserve breasts, and are more accepting of advanced
operation methods, compared to older patients.>*

In this study, we observed that the young women with BC reported with an adverse
clinicopathological characteristics, including advance tumor stage, more lymphovascular invasion,
and more distant metastases compared with older women. Similar to our data, the study conducted
by Foo et al of 843 women with BC from Singapore showed that young patients had a higher tumor
grade and vascular invasion compared with older women (p=0.012 and p=0.034).* Telfah et al**
from Jordan also reported similar results and found that young BC patients had larger tumors
(p=0.02), increased lymphovascular invasion (p=0.05), and higher tumor grade (p=0.0001)
compared with the disease arising in older patients. In addition, Maggard et al* from the USA
found that young patients were more likely to present with more advanced tumor grades and tumor
stages than their older counterparts (p<0.0001 and p<0.0001). Similarly, Bharat et al*® from the
USA reported that the young patients with BC in their cohort presented at an advance tumor stage
with a higher grade and more lymphovascular invasion compared with aged patients (p<0.05,
p<0.01 and p<0.05 respectively).

Our findings of significantly high rates of triple negative BC in young women as compared to their
older counterparts are in accordance with the previous published research.

Younger people are coming in bigger numbers with breast cancer probably due to impact of health
education campaigns. Multi-disciplinary studies are necessary within geographical regions to
characterize the biology of young person’s breast cancer and of course to derive effective therapies.
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Conclusion

In conclusion, although young women’s breast cancer has distinct clinicopathological
characteristics, it may be different with regards to poor prognostic outcomes which is particularly
ascribed to more aggressive histopathological features such as higher tumor grade and
lymphovascular invasion and less conducive hormonal receptor status when compared to the cases
diagnosed in older women. Healthcare professionals should keep the aggressive nature of BC in
young patients in their mind while dealing with the breast abnormalities in this age group.
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