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Background: Breast cancer is one of the major public health problems 

particularly in low- and middle-income countries including India. It has a 

substantial mortality owing to late-stage presentation. Immunohistochemical 

(IHC) profiling is a cost-effective surrogate for molecular subtyping. It enables 

tailored management in cases of invasive breast carcinoma. This study aimed to 

analyse the correlation between IHC subtypes and stage at diagnosis, nodal 

involvement and clinical outcomes. 

Materials and Methods: A retrospective observational study was conducted in 

which 30 confirmed cases of invasive breast carcinoma from January 2018 to 

December 2022 in a tertiary-care teaching hospital were included on the basis 

of a predefined inclusion and exclusion criteria. ER, PR, and HER2 status were 

recorded from IHC reports using ASCO/CAP guidelines. Molecular subtypes 

(Luminal A, Luminal B, HER2-enriched, and triple-negative) were determined 

accordingly. Clinicopathological data, including age, tumour stage, lymph node 

involvement and outcomes were analysed using SPSS v25. P value less than 

0.05 was taken as statistically significant. 

Results: The most affected age group was 40–49 years (33.3%). ER and PR 

positivity were observed in 60.0% and 53.3% of cases respectively. HER2 

positivity was seen in 30.0% of the cases. Luminal A was the most common 

subtype (40.0%) which was followed by TNBC (23.3%), Luminal B (20.0%), 

and HER2-enriched (16.7%). Most of the patients presented at Stage II (50.0%) 

with Luminal A cases were found to be significantly more likely to present at 

early stages (p=0.037). Lower nodal metastasis (p=0.045) was seen in ER-

positive patients. Better survival rates were seen in ER and PR positive cases 

whereas HER2 and triple-negative subtypes had higher recurrence and mortality 

rates. At median follow-up of 24 months, 77.8% of ER-positive patients were 

disease-free compared to 33.3% of ER-negative. 

Conclusion: Immunohistochemical subtyping can effectively divide breast 

carcinoma into prognostically distinct categories. Luminal A subtype was found 

to be associated with early-stage presentation and favourable outcomes, while 

HER2-enriched and TNBC correlated with advanced disease and poorer 

prognosis. IHC profiling remains an effective alternative to molecular subtyping 

in resource-limited settings. 

Keywords: Breast Neoplasms, Immunohistochemistry, Molecular Subtypes, 

Prognosis. 
 

 

INTRODUCTION 
 

Breast cancer remains an important public health 

problem worldwide and represents the most 

frequently diagnosed malignancy and the leading 

cause of cancer-related death among women. The 

Global Cancer Observatory estimated that over 2.26 
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million new cases and approximately 685 000 

fatalities in 2020 alone. The age-standardized 

incidence rate globally stands at 47.8 per 100 000 

women, with a mortality rate of 13.6 per 100 000.[1] 

In India, the scenario is particularly alarming: recent 

data indicate an age-adjusted incidence of 25.8 per 

100 000 and a mortality rate of 12.7 per 100 000.[2] 

Despite advances in diagnostic modalities and 

therapeutic approaches, a large proportion of patients 

present at an advanced stage of cancer thereby 

compromising overall outcomes and imposing 

considerable burden on healthcare system of the 

country.  

Breast carcinoma comprises of histopathological and 

molecular subtypes with distinct biological, clinical 

and prognostic implications. Histologically, invasive 

ductal carcinoma (IDC) accounts for approximately 

70–80% of cases followed by invasive lobular 

carcinoma (ILC) at 5–10% and special variants such 

as mucinous, tubular and medullary carcinomas.[3] 

Regional studies from Asia and Africa have 

demonstrated variability in histological subtype 

prevalence and grade distribution with a higher 

proportion of high-grade tumours reported in low- 

and middle-income countries. ILC is seen to be 

affecting individuals at older ages. Moreover, ILC 

may also present with multifocal disease. Molecular 

classification based on gene expression profiling 

subdivides carcinoma breast in at least four principal 

subtypes—Luminal A (≈ 40%), Luminal B (≈ 20%), 

HER2-enriched (≈ 15–20%), and triple-negative 

breast cancer (TNBC, ≈ 10–15%). This classification 

is based on distinct patterns of hormone receptor, 

proliferative indices (e.g., Ki-67) as well as 

HER2/neu status.[4] The distribution of molecular 

subtypes also varies and higher proportions of TNBC 

and HER2-enriched phenotypes in younger patients 

are reported to disparities in outcomes.  

Immunohistochemistry (IHC) plays an important role 

in the diagnostic and therapeutic management of 

breast cancer. It provides a cost-effective alternative 

to complex molecular assays which is expensive and 

not widely available. Standardized IHC assessment 

of oestrogen receptor (ER) and progesterone receptor 

(PR) employs the Allred scoring system or 

percentage.[5] HER2/neu overexpression is reported 

via membrane staining intensity (0 to 3+) with 3+ 

denoting positivity and 2+ requiring reflex 

fluorescence in situ hybridization (FISH) 

confirmation.[6] ER and PR positivity is an important 

determinant of outcome in cases of carcinoma breast 

as it can predict response to endocrine therapies such 

as tamoxifen and aromatase inhibitors. Such a 

management strategy is known to improve disease-

free survival in receptor-positive cohorts.[7] HER2-

positive tumours, prior to the advent of targeted 

therapy, conferred an adverse prognosis but with the 

integration of trastuzumab and other HER2-directed 

agents, outcomes have markedly improved.[8] In 

resource-constrained settings, IHC remains the 

primary method for molecular subtyping and can 

guide treatment in lieu of expensive genomic assays.  

Stage at presentation remains an important factor 

which influences prognosis and therapeutic planning. 

Early-stage (American Joint Committee on Cancer 

Stages I–II) breast cancer is often managed with 

breast-conserving surgery along with adjuvant 

therapy. On the other hand, regionally advanced 

disease (Stage III) or metastatic presentation (Stage 

IV) is associated with poorer outcomes with survival 

rates dropping to 60% and below 30% respectively. 

Epidemiological studies in India report that up to 60–

70% of patients present with Stage II or higher 

disease reflecting limited screening and healthcare 

facilities that may undertake such screening 

methods.[9] 

we undertook a retrospective study of 30 patients 

with histopathology confirmed invasive breast 

carcinoma to analyse the relationship between ER, 

PR, and HER2 status and stage at presentation, 

alongside key prognostic parameters. Through 

improved characterization of IHC-based prognosis, 

this study aims to optimize therapeutic selection and 

follow-up strategies appropriate to our clinical 

environment. 

 

MATERIALS AND METHODS 
 

This retrospective observational study was conducted 

in the Department of General surgery of a tertiary-

care teaching hospital. The duration of study was 5-

year extending from January 2018 to December 2022. 

The study was approved by the Institutional Ethics 

Committee. Requirement of obtaining Informed 

consent from patients was waivered due to the 

retrospective nature of data collection exclusively 

from medical records. 

A total of 30 consecutive patients who met the 

inclusion criteria were identified from departmental 

records. Demographic details, clinical presentation, 

radiological findings, pathological diagnosis, tumour 

grade, and immunohistochemical (IHC) profiles were 

retrieved from Hospital Medical Records 

Department. Cases with incomplete documentation 

or lacking follow-up data were excluded from 

analysis. 

Data on oestrogen receptor (ER), progesterone 

receptor (PR), and HER2 status were extracted from 

existing IHC reports. ER and PR positivity were 

defined as nuclear staining in ≥1% of tumour cells, 

and HER2 scores were interpreted on a scale of 0 to 

3+ according to the American Society of Clinical 

Oncology/College of American Pathologists 

(ASCO/CAP) guidelines in force at the time of 

diagnosis. Cases with equivocal (2+) HER2 results 

were noted based on reported reflex fluorescence in 

situ hybridization (FISH) outcomes, if available in 

the record. 

All statistical analysis was performed using SPSS 

version 25.0 (IBM Corp., Armonk, NY, USA). 

Categorical variables such as IHC subtypes, tumour 

stage, and nodal involvement were expressed as 

frequencies and percentages. Associations between 



2797 

 International Journal of Medicine and Public Health, Vol 15, Issue 3, July-September 2025 (www.ijmedph.org) 

 

receptor status and clinicopathological features were 

analysed using chi-square or Fisher’s exact tests, as 

appropriate. A p-value < 0.05 (two-tailed) was 

considered statistically significant. 

Inclusion and Exclusion Criteria 

Inclusion Criteria 

• Histologically confirmed invasive breast 

carcinoma 

• Availability of histopathological examination 

reports with IHC status of excised specimen 

• Complete clinicopathological and staging data 

Exclusion Criteria 

• Non-availability of IHC status reports 

• Prior neoadjuvant therapy before tissue sampling 

• Histological diagnoses other than invasive 

carcinoma 

• Incomplete clinical or follow-up information. 

 

RESULTS 

 

The most commonly affected age group was 40–49 

years (33.3%) followed by those under 40 years 

(26.7%). The age group 50–59 years comprised 7 

cases (23.3%), while patients aged 60 years and 

above constituted the least affected group (16.7%). 

The mean age of the studied cases was found to be 

47.72 +/- 10.29 [Table 1]. 

 

Table 1: Age distribution of patients (n = 30) 

Age Group (years) Number of cases  Percentage 

< 40 8 26.7 % 

40–49 10 33.3 % 

50–59 7 23.3 % 

≥ 60 5 16.7 % 

Total  30 100.0 % 

Mean age = 47.72 +/- 10.29 
 

The analysis of the immunohistochemical (IHC) 

marker status in carcinoma breast cases revealed that 

oestrogen receptor (ER) positivity was observed in 18 

cases (60.0%), making it the most commonly 

expressed marker, followed by progesterone receptor 

(PR) positivity in 16 cases (53.3%). Human 

epidermal growth factor receptor 2 (HER2) positivity 

was seen in only 9 cases (30.0) [Table 2]. 
 

Table 2: Distribution of hormone receptor and HER2 status 

Marker Positive n (%) Negative n (%) 

ER 18 (60.0) 12 (40.0) 

PR 16 (53.3) 14 (46.7) 

HER2 9 (30.0) 21 (70.0) 
 

Table 3: Molecular subtypes (n = 30) 

Subtype n % 

Luminal A 12 40.0 

Luminal B 6 20.0 

HER2-enriched 5 16.7 

Triple-negative 7 23.3 

Total  30 100.0 % 

 

The analysis of molecular subtypes based on IHC 

status in carcinoma breast cases showed that the most 

common subtype was Luminal A, found in 12 

patients (40.0%), followed by triple-negative breast 

cancer (TNBC) in 7 cases (23.3%). Luminal B 

subtype was identified in 6 patients (20.0%), while 

HER2-enriched tumours accounted for 5 cases 

(16.7%) [Table 3]. 

 

 
Figure 1. Stage at presentation (n = 30) 

 

The analysis of the stage at presentation among the 

studied breast carcinoma cases demonstrated that the 

majority of patients were diagnosed at Stage II, 

comprising 15 cases. This was followed by 9 cases at 

Stage III, 4 cases at Stage I, and the least number of 

cases—only 2—presented at Stage IV [Figure 1]. 

The analysis of receptor status in relation to lymph 

node involvement among breast carcinoma cases 

showed that ER-positive patients had a lower rate of 

node positivity, with 5 cases (22.2 %) being node-

positive and 13 cases (72.2 %) node-negative, 

whereas ER-negative patients had a higher rate of 

node involvement, with 9 cases (75.0%) being node-

positive. This difference was statistically significant 

(p = 0.1414). For PR status node positivity was 

observed in 7 cases (43.8%) among PR-positive 

patients and in 10 cases (71.4%) among PR-negative 

patients (p = 0.068). HER2-positive patients showed 

node positivity in 6 cases (66.7%) compared to 11 

cases (52.4%) among HER2-negative individuals (p 

= 0.400). Overall, only ER status demonstrated a 

statistically significant correlation with lymph node 

involvement (P=0.023) [Table 4]. 
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Table 4: Association between receptor status and axillary lymph node metastasis 

Receptor Status Node-positive n (%) Node-negative n (%) p-value 

ER-positive 5 (22.2) 13 (72.2) 0.023 

ER-negative 9 (75.0) 3 (25.0) 

PR-positive 7 (43.8) 9 (56.2) 0.159 

PR-negative 10 (71.4) 4 (28.6) 

HER2-positive 6 (66.7) 3 (33.3) 0.400 

HER2-negative 11 (52.4) 10 (47.6) 

 

The analysis of the association between molecular 

subtypes of breast carcinoma and stage at 

presentation showed that the majority of Luminal A 

cases presented at earlier stages (Stage I–II) (83.3%) 

compared to only 2 cases (16.7%) at advanced stages 

(Stage III–IV). In contrast, Luminal B cases were 

evenly distributed, with 3 cases (50.0%) each in early 

and advanced stages. HER2-enriched and triple-

negative subtypes showed a higher tendency for late-

stage presentation, with 3 out of 5 HER2-enriched 

cases (60.0%) and 4 out of 7 triple-negative cases 

(57.1%) presenting at Stage III–IV (p < 0.05  

[Table 5]. 

 

Table 5: Correlation between molecular subtype and stage at presentation 

Subtype Stage I–II n (%) Stage III–IV n (%) p-value 

Luminal A 10 (83.3) 2 (16.7) P < 0.05 

Luminal B 3 (50.0) 3 (50.0) 

HER2-enriched 2 (40.0) 3 (60.0) 

Triple-negative 3 (42.9) 4 (57.1) 

 

The analysis of immunohistochemical (IHC) markers 

in relation to patient outcomes showed that ER-

positive cases had the most favourable prognosis, 

with 14 patients (77.8%) alive without disease, only 

3 (16.7%) experiencing recurrence, and 1 (5.6%) 

death. In contrast, ER-negative patients had poorer 

outcomes, with only 4 (33.3%) alive without disease, 

while an equal number—4 (33.3%)—experienced 

recurrence and death. A similar pattern was observed 

with PR status, where 12 PR-positive patients 

(75.0%) remained disease-free compared to 6 

(42.9%) among PR-negative patients; death was seen 

in only 1 PR-positive case (6.3%) but in 4 PR-

negative cases (28.6%). For HER2 status, better 

outcomes were seen in HER2-negative cases, with 14 

(66.7%) alive without disease compared to 4 (44.4%) 

in HER2-positive cases; HER2-positive patients also 

had higher recurrence (33.3%) and death rates 

(22.2%) than HER2-negative ones [Table 6]. 

 

Table 6: Outcomes by IHC Status (n = 30; median follow-up: 24 months) 

IHC Marker Alive without disease n (%) Disease recurrence n (%) Death n (%) 

ER positive 14 (77.8) 3 (16.7) 1 (5.6) 

ER negative 4 (33.3) 4 (33.3) 4 (33.3) 

PR positive 12 (75.0) 3 (18.8) 1 (6.3) 

PR negative 6 (42.9) 4 (28.6) 4 (28.6) 

HER2 positive 4 (44.4) 3 (33.3) 2 (22.2) 

HER2 negative 14 (66.7) 4 (19.0) 3 (14.3) 

Median follow-up: 24 months (range: 12–36 months). 

 

DISCUSSION 

 

The findings of this study show distinct prognostic 

and clinical implications of immunohistochemically 

defined molecular subtypes of invasive breast 

carcinoma. Our cohort demonstrated a predominance 

of hormone receptor-positive subtypes particularly 

Luminal A (40%). This is consistent with global 

trends reported in other retrospective studies. For 

instance, Jonnada PK et al undertook a systematic 

review and meta-analysis of cases of breast 

carcinoma in India and reported Luminal A to be the 

most common subtype.[10] Similarly, Al-Thoubaity 

reported Luminal A in 58.5 % of cases in a Saudi 

Arabian population.[11] These findings show that 

Luminal A tumours are common across diverse 

geographic regions and support the prognostic value 

of hormonal receptor positivity. In our study, ER-

positive tumours were associated with lower nodal 

involvement and improved survival rate. These 

findings show that oestrogen receptor expression has 

a protective role on clinical outcomes. 

Our study also identified a relatively higher 

proportion of triple-negative breast cancer (TNBC; 

23.3%) and HER2-enriched tumours (16.7%). Both 

TNBC and HER2-enriched tumours were more 

commonly associated with advanced-stage 

presentation and adverse outcomes. Similar patterns 

have been noted in a study done by Mudduwa LKB 

who observed a high burden of TNBC in younger 

South Asian patients, with increased lymph node 

involvement and poorer prognosis.[12] Our findings 

showed that HER2-positive patients had higher 

recurrence (33.3%) and mortality (22.2%) rates 

despite a smaller overall proportion of HER2-

enriched tumours. This emphasizes the need for 

timely diagnosis and broader access to HER2-
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directed therapies to mitigate poor outcomes in such 

high-risk groups. 

The age distribution in our cohort showed the highest 

incidence in the 40–49 years group (33.3%), 

consistent with other Indian population-based studies 

where breast cancer peaks earlier compared to 

Western countries. Parmar V et al in a study also 

reported a majority of breast cancer patients being 

under 50 years of age.[13] Likewise, Kour A et al also 

reported that early onset disease is a hallmark of 

breast carcinoma in Indian women. The authors also 

reported that a significant percentage of women 

(38%) are diagnosed with carcinoma breast before 

menopause.[14] These findings have significant 

implications for screening and awareness programs 

which must be tailored to detect disease earlier in 

younger women.  

In this study statistically significant association 

between ER negativity and increased nodal 

involvement was found (p = 0.023). This is similar to 

findings from studies by Prabhu et al,[15] and Yeo et 

al.[16] Both of these studies reported that higher rates 

of lymph node metastasis and advanced stage at 

presentation was more likely to be seen in ER-

negative tumours. ER positivity was found to be 

associated with reduced nodal burden and favourable 

outcomes in such cases. Our analysis did not find a 

statistically significant association for PR or HER2 

status with nodal involvement. The significant 

correlation between molecular subtype and stage at 

presentation (p = 0.037) further validates the clinical 

utility of IHC-based classification. In this study 

aggressive subtypes like HER2-enriched and TNBC 

more frequently presented at advanced stages 

consistent with findings by Adebamowo et al,[17] in 

Nigeria and Kumar et al. in India.[18] 

Finally, the prognostic impact of IHC markers was 

evident in survival outcomes in our study. ER and PR 

positivity correlated strongly with better disease-free 

survival and lower mortality. This is supported by 

multivariate analyses in studies by Sorlie et al,[19] and 

Voduc et al,[20] where Luminal A subtype was 

associated with the most favourable prognosis, 

whereas HER2-enriched and basal-like (TNBC) 

subtypes were predictive of early recurrence and 

cancer-specific mortality. In our study, 77.8% of ER-

positive patients were alive without disease at a 

median follow-up of 24 months as compared to only 

33.3% of ER-negative patients. Similarly, mortality 

was significantly lower in PR-positive (6.3%) 

compared to PR-negative (28.6%) patients. Thus, our 

findings underscore the importance of incorporating 

receptor status in treatment decision-making in case 

of carcinoma breast. 

 

CONCLUSION 

 

This retrospective study underscores the importance 

of immunohistochemical subtyping in cases of 

invasive breast carcinoma. In this study luminal A 

subtype was found to have relatively favourable 

outcomes and earlier-stage presentation as compared 

to HER2-enriched and triple-negative subtypes. ER 

positivity was found to be significantly associated 

with lower nodal involvement and better survival. 

These findings emphasize the role of cost-effective 

IHC profiling in cases of carcinoma breast. IHC 

profiling can be as effective as molecular profiling in 

guiding treatment and follow-up strategies. This is 

more important particularly in resource-limited 

settings. 
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