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Introduction: Estrogen receptors (ER) and progesterone receptors (PR) are major 

prognostic factors in breast cancer while HER2/neu is a useful predictive factor to 

decide on chemotherapy like trastuzumab. They are useful for subtyping, 

therapeutic planning, and tailoring chemotherapy regimens of patients with breast 

cancer. Hence, the study was conducted to assess the hormone receptor status in 

breast carcinoma patients and to correlate this reactivity pattern with histologic 

grade, tumor stage, and lymph node metastasis. 

Materials and methods: This was a prospective observational study conducted 

for a duration of 3 years among modified radical mastectomy (MRM) specimens 

from 58 females diagnosed with breast carcinoma . Suitable blocks were chosen for 

IHC. Association between categorical variables was assessed using Chi-square test.  

Results: Mean age of patients was 49.34 years. Invasive Ductal Carcinoma 

was the most common histological diagnosis. Majority patients presented 

with grade II (57.69%) and stage II (58.62%). ER, PR and HER2/neu 

positivity was seen among 53.44%, 41.38% and 13.79% cases respectively. 

Conclusion: Significant association was found between ER/PR expression and 

HER2/neu expression with histological grade and stage of cancer. These findings 

underscore the importance of assessing hormone receptor and HER2/neu status as 

essential components in the prognostic evaluation and therapeutic planning for 

breast cancer patients.  
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Medical and Pharmaceutical Research  

Keywords: Breast cancer, estrogen receptors, HER2/neu, immunohistochemistry, 

progesterone receptors 
 

INTRODUCTION 

Breast cancer encompasses a major impact on the health of women. It is the foremost common cancer among women in 

many regions in India and has overtaken cervical cancer (1). As per the Indian Council Of Medical Research-Population 

based Cancer registry (ICMR-PBCR) information, breast cancer is the commonest cancer among women in urban registries 

of Delhi, Mumbai, Ahmedabad, Kolkata, and Trivandrum where it constitutes >30% of all cancers in females  (2). The 

chances of survival in breast cancer are closely associated with early detection and the initiation of timely, appropriate 

therapy. Prognostic outcomes are influenced by multiple clinical, pathological, and molecular factors, including tumor 

stage, histological subtype, tumor grade, and lymph node involvement. Estrogen receptors (ER) and progesterone receptors 

(PR) are major prognostic factors in breast cancer (3). The current therapeutic approaches for breast carcinoma consist of 

combinations of surgery, postoperative radiation, hormonal treatment, chemotherapy and Trastuzumab. The choice between 

hormonal therapy which has minimal side effects and chemotherapy with well-known morbidity and risks is a major 

responsibility of the clinician. In metastatic breast cancers HER2 /neu was concluded as an additional prognostic factor as 

its gene amplification   can   lead   to   over   expression   of HER2/neu glycoprotein. Hence, HER2/neu is a useful predictive 

factor to decide on chemotherapy like trastuzumab (3). The immunohistochemistry markers ER, PR, and HER/neu, thus, 

are useful for subtyping, therapeutic planning, and tailoring chemotherapy regimens of patients with breast cancer (4). With 

this, the need for accurate and precise assessment of their expression in breast carcinoma is critical in the determination of 

patients appropriate for treatment with these drugs (5). An immunochemistry is an important tool in precise 
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histopathological diagnosis. Immunohistochemistry (IHC) is the most commonly used method of testing for ER, PR, and 

HER2/neu status (5). Survival and response to hormone therapy are most favourable among women who are  receptor-

positive, intermediate for tumors discordant on receptor status and least favourable for receptor-negative patients. The 

interaction ER, PR status, along with HER2/neu overexpression, plays a critical role in guiding the management of breast 

cancer. Considering the above points, this study was aimed at assessing the hormone receptor status in breast carcinoma 

patients and to correlate this reactivity pattern with histologic grade, tumor stage, and lymph node metastasis. 

 

MATERIALS AND METHODS 

Study design, setting and period 

A prospective observational study was conducted in Department of Pathology of a tertiary care hospital  for a period of 3 

years from 2018 to 2021.  

 

Study participants 

Modified radical mastectomy (MRM) specimens from 58 females diagnosed with breast carcinoma were taken. All female 

patients aged 18 and above who underwent modified radical mastectomy and established to be malignant histologically 

were enrolled for study. Pregnant woman, patients with benign breast disease, recurrent breast lump in previously operated 

case of breast cancer, inadequate samples and excision and incision biopsies, proven to be malignant histologically were 

excluded from the study.  

 

Ethical approval 

Ethical approval was obtained from the Institutional Ethics Committee (IEC) (IEC/82117/2017) 

 

Study procedure 

All cases meeting selection criteria, whose specimen was received during the study period were included. A detailed history 

regarding age, parity, socioeconomic status, family history, and menstrual history was reviewed in all cases. All the 

mastectomy specimens received were properly sliced and fixed in 10% formalin  for 18 - 24 hours. Detailed gross 

examination pertaining to the overall size of the specimen, nipple and areola, margin status and nodal status were carefully 

studied. ER, PR, HER2/neu study was done for 58 cases. Histological grading was done by the Elston-Ellis modification 

of the Scarff -Bloom- Richardson grading system. Representative samples are taken from tumor, margins, nipple and areola  

and lymph nodes. The tissues were processed in numerous grades of alcohol and xylene using an automated tissue 

processor. Paraffin blocks were prepared and sections of 5micron thickness were cut in microtome using disposable blades 

and stained with hematoxylin and eosin. Suitable blocks were chosen for IHC. The staging of breast carcinoma was done 

according to the tumor, node, and metastasis (TNM) staging system of the American Joint Committee on Cancer (AJCC) 

(6). Scoring was done by Quick Score System (7).  

 

Statistical analysis 

Data were entered into an MS Excel spreadsheet and analyzed using Statistical Package for Social Sciences (SPSS) version 

25.0. Categorical variables were presented as frequency and percentages (%), while continuous variables were summarized 

as mean ± standard deviation (SD). Association between categorical variables was assessed using Chi-square test.  

 

RESULTS 

Table 1: Clinical profile of patients (N = 58) 

Clinical profile Frequency Percentage 
Age group 

21 – 30 07 12.07 
31 – 40 13 22.41 
41 – 50 12 20.69 

51 – 60 15 25.87 
61 – 70 07 12.07 

71 – 80 03 5.17 
81 – 90 01 1.72 

Menstrual status 
Premenopausal 27 46.55 

Postmenopausal 31 53.45 
Parity 

Nulliparous 03 5.17 
< 2 47 81.03 

> 2 08 13.80 
Duration of symptoms 

< 1 year 48 82.76 
>1 year 10 17.24 
Side involved 

Right 22 37.93 
Left 36 62.07 
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Quadrant involved by the tumor 
Upper outer 27 46.55 

Upper inner 06 10.34 
Lower outer 07 12.07 

Lower inner 04 6.90 
Central 14 24.14 
Tumor size (cms) 

<2 07 12.07 
2-5 29 50.00 

>5 22 37.93 
Lymph Node Metastasis 

Absent 27 46.55 
Present 31 53.45 

Histological grade (N = 52) 
I 01 1.92 

II 30 57.69 
III 21 40.39 

Stage 
Stage I 03 5.17 

Stage II 34 58.62 
Stage III 19 35.76 
Stage IV 02 3.45 

 

 
Figure 1: Distribution of histological variants in breast carcinoma 

 

This study dealt with clinicopathological correlation of breast carcinoma in 58 MRM specimens received during the above-

mentioned period. Table 1 shows clinical profile of the patients. Maximum number of cases were seen in 51-60 years age 

group. Mean age was 49.34 years with the youngest patient being 22 years old and oldest being 86 years old. Majority of 

cases were postmenopausal 31 (53.45%), had parity 2 i.e. 47 (81.03%), had symptoms since less than 1 year 48 (82.76%) 

and presented with tumor on left side 36 (62.07%).  

 

Most frequently involved quadrant was upper outer quadrant accounting for 27 (46.55%) cases. Only lump was the most 

common clinical presentation (89.66%), lump with nipple retraction in 03 (05.17%) was also presented followed by skin 

ulceration in 02 (03.45%) cases, nipple discharge is seen in 1 (1.72%) case.  

 

Figure 1 shows histological variants. Invasive Ductal Carcinoma was the most common histological diagnosis seen in 52 

(86.22%). In the present study only, IDC were graded and the other subtypes were not graded therefore histologic grades 

were available for 52 cases. Most common grade was grade II (57.69%) followed by grade III (40.39%) with minimum 

cases in grade I tumors (1.92%). 31 out of 58 (53.45%) patients presented  with lymph node metastasis. Most common stage 

was Stage II (58.62%), followed by Stage III (35.76%). 3.45% cases were Stage 4 presenting with distant metastasis to 

Liver (2cases), and Lungs (2cases). 
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Figure 2:  Hormone receptor status of patients. (N = 58) 

 

According to figure 2, total number of ER positive cases were 53.44% whereas it was negative in remaining 46.56% 

of cases. PR positivity was seen in 41.38% cases. HER2/neu positive cases were 13.79% 

 

Table 2: Association between clinico-pathological parameters and ER/PR status 

Clinico-pathological 

parameters 

ER+/PR+ 

(N = 31) 

ER-/PR- 

(N = 27) 

p value 

Tumor size 

<2cm 02 (28.57%) 05 (71.43%) 0.05 

2-5cm 20 (68.97%) 09 (31.03%) 

>5cm 09 (40.91%) 13 (59.09%) 

Nodal metastasis 

Present 18 (58.06%) 13 (41.94%) 0.45 

Absent 13 (48.15%) 14 (51.85%) 

Histological grade (n = 52) 

Grade I 01 (100%) 00 (0%) 0.01 

Grade II 20 (66.67%) 10 (33.33%) 

Grade III 06 (28.57%) 15 (71.43%) 

Stage 

I 03 (100%) 00 (0%) 0.04 

II 21 (61.76%) 13 (38.24%) 

III 07 (36.84%) 12 (63.16%) 

IV 00 (0%) 02 (100%) 

 

Table 3: Association between clinico-pathological parameters and HER2/neu status 

Clinico-pathological 

parameters 

HER2/neu +ve  

(N = 8) 

HER2/neu -ve 

(N = 50) 

p-value 

Tumor size 
<2cm 02 (28.57%) 05 (71.43%) 0.45 
2-5cm 03 (10.34%) 26 (89.66%) 
>5cm 03 (13.63%) 19 (86.37%) 
Nodal metastasis 
Present 06 (19.35%) 25 (80.65%) 0.18 
Absent 02 (7.41%) 25 (92.59%) 
Histological grade 
Grade I 00 (0%) 01 (100%) 0.01 
Grade II 01 (03.33%) 29 (96.67%) 
Grade III 07 (33.33%) 14 (66.67%) 
Stage 
I 00 (0%) 03 (100%) 0.004 
II 04 (11.76%) 30 (88.24%) 
III 02 (10.53%) 17 (89.47%) 
IV 02 (100%) 00 (0%) 
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According to table 2, it was observed that there was significant association found between ER/PR status with histological 

grade (p = 0.01) and stage (p = 0.04) where more ER-/PR- patients were found with increasing grade and stage.  

 

However, tumor size and nodal metastasis were not found to be significantly associated with ER/PR status.  

Similarly, table 3 depicts association between HER2/neu status and some clinicopathological parameters. It was seen that 

with increasing histological grade and advancing stage of cancer, the frequency of HER2/neu positivity increased and 

there was significant association found between HER2neu status with histological  grade (p = 0.01) and stage (p = 0.004).  

 

DISCUSSION 

In the present study the peak was from 51-60 years of age, followed by 31-40 years of age. The mean age was 49.34 years. 

This finding is similar to studies of Shashidhar M R et al where in their study they had similar finding with maximum cases 

30.77% between 51-60 years (8). Majority of the females with breast carcinoma  in the present study were postmenopausal 

53% and 47% were premenopausal. These findings were similar to the study by Mansour A et al where 59.7% of patients 

were in the postmenopausal age group (9). 94.83% in our study were parous and 5.17% were nulliparous. Krishnamoorty 

et al in his study had 88% females who were parous and 12 % nulliparous females (10). Left breast (62.07%) was more 

commonly involved than right breast. Two large population-based studies conducted by Perkins et al (population size 

419.935) and Zeeneldin et al (population size 5459) also found percentage of left breast involvement to be more than right 

(11,12).  

 

In the present study out of these 58 tumors 50% tumors measured 2-5cm which was similar to findings studied by 

Vettuparambil A et al (13). 

 

In the present study, IDC (NOS) was the most common subtype in 52 cases (86.22%) which was similar to findings by 

Saleh F et al where  the most common histologic subtype was infiltrating ductal carcinoma  (14).  

 

In the present study out of 58 specimens, 31 cases (53.45%) had positive lymph node status. Study done by Mudduwa LK et 

al (15) showed similar finding. In study done by Vettuparambil A et al theyhave documented a higher proportion of lymph 

node positive disease compared to the West (13). The difference could be attributed to the well-established screening 

programmes in developed countries. Presence of lymph node metastasis indicate poor prognosis.  Most common TNM stage 

at presentation was stage II (58.62%) followed by stage III (35.76%). 5.17% cases were in Stage I and 3.45% in stage IV. 

Study done by Devi PU et al also shows similar findings (16). However, in a study done by Badopati et al   he found that 

most women presenting at late stage, mostly Stage 3 and 4 (17). Most women in India present at higher stage because of 

lack in awareness about breast cancer, especially in rural areas and among poor socioeconomic groups. Even despite 

adequate information, females tend to delay due to reasons like fear, embarrassment, cost, ignorance, negligence but if we 

compare our data to Western population like United States, most of their cases (57% to 61%), presented in Stage I. Early 

detection may be due to significa nt increase in mammographic screening women of all age groups in US. 

 

ER/PR status has gained importance in management of patients who are positive for hormonal receptor and can be treated 

with targeted Tamoxifene, as the drug is helpful in decreasing breast cancer recurrence and mortality  (18). ER and PR status 

in our study are similar to Ghosh et al but the positivity was more in a study by Ravishankar MC et al (19, 4). In the current 

study, ER/PR status was found to be significantly associated with grade and stage but not tumor size and nodal metastasis. 

Slightly contrary to this, Bhimani Z et al in their study found significant association of ER/PR status with all 3 - nodal 

metastasis, tumor size and stage (20).  

 

The HER2/neu was expressed in 08 (13.79%) out of 58 cases of carcinoma breast in  the present study. The HER2/neu 

expression was higher in a study by Uzun M et al (21).  We found significant association between ER/PR status and 

HER2/neu status with histological grade and stage but Bhimani Z et al found no such association in their study  (20).  

 

Strengths and limitations 

The findings reinforce the prognostic and therapeutic significance of hormone receptor and HER2/neu status, aligning with 

current standards in breast cancer management and aiding in treatment stratification. Utilization of immunohistochemistry 

provides a practical and cost-effective method for biomarker evaluation, which can be readily adopted in most pathology 

laboratories, including those in resource-limited settings. 

 

The study did have certain limitations as well. As the study was conducted at a  single institution and the sample size was 

small, the findings may not be generalizable to broader or more diverse populations. Since this was not a  longitudinal study 

with no follow-up data , it restricts the ability to correlate receptor status with patient outcomes such as disease-free or 

overall survival. 

 

CONCLUSION 

This clinicopathological study highlights the significant correlation between estrogen receptor (ER), progesterone receptor 

(PR), and HER2/neu expression with the histological grade and clinical stage of breast cancer. ER and PR positivity were 
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more commonly associated with lower-grade, early-stage tumors, suggesting a favorable prognosis and potential 

responsiveness to hormonal therapy. In contrast, HER2/neu overexpression was frequently linked to higher-grade and 

advanced-stage tumors, indicating a more aggressive disease course. These findings underscore the importance of assessing 

hormone receptor and HER2/neu status as essential components in the prognostic evaluation and therapeutic planning for 

breast cancer patients.  

 

Immunohistochemical evaluation of ER, PR, and HER2/neu should be an integral part of the diagnostic workup for all 

breast cancer patients to guide personalized treatment planning. Larger, multicentric studies are recommended to validate 

these findings across diverse populations and to explore additional molecular markers that could refine prognostication and 

therapeutic approaches. 

 

Funding: None 

Conflict of interest: None 

 

REFERENCES 

1. Murthy, N. S., Chaudhry, K., Nadayil, D., Agarwal, U. K., & Saxena, S. (2009). Changing trends in incidence of breast 

cancer: Indian scenario. Indian Journal of Cancer, 46(1), 73–74. doi:10.4103/0019-509x.48603 

2. Agarwal, G., & Ramakant, P. (2008). Breast Cancer Care in India: The Current Scenario and the Challenges for the 

Future. Breast care (Basel, Switzerland), 3(1), 21–27. https://doi.org/10.1159/000115288  

3. Thiygarajanm, N. N., & Mohanapriya, T. (2015). Correlation between estrogen receptor, progesterone receptor, HER -

2/neu and other prognostic factors in carcinoma breast in Indian population. Int Surg, 2, 515–522. 

4. Ravishankar, M. C., Toi, P. C., Dubashi, B., & Dharanipragada, K. (2025). Changes in ER, PR, HER2, and Their 

Association With Disease Outcome in Invasive Breast Carcinoma (IBC) Patients Post -Neo Adjuvant Chemotherapy 

(NAC) and Surgery. Breast cancer : basic and clinical research , 19, 11782234251342463. 

https://doi.org/10.1177/11782234251342463  

5. Williams, S. L., Birdsong, G. G., Cohen, C., & Siddiqui, M. T. (2009). Immunohistochemical detection of estrogen 

and progesterone receptor and HER2 expression in breast carcinomas: comparison of cell block and tissue block 

preparations. International journal of clinical and experimental pathology , 2(5), 476–480. 

6. Bibbo, M., Comprehensive Cytopathology, W. D., & Book, E.-. (2014). Comprehensive Cytopathology E-

Book. Elsevier Health Sciences.  

7. Mudduwa, L. K. B. (2009). Quick score of hormone receptor status of breast carcinoma: correlation with the other 

clinicopathological prognostic parameters. Indian Journal of Pathology & Microbiology , 52(2), 159–163. 

doi:10.4103/0377-4929.48906 

8. Shashidhar, M. R., & Priyanka, P. (2017). Onco-pathological correlation of hormonal receptors and Her2 neu 

expression in breast cancer. MedPulse International Journal of Pathology , 1(2), 23–26. 

9. Mansour, A., Nirmala, V., Al-Mawaly, K., Ganguly, S., Burney, I., Rizvi, A., & Grant, C. (2003). Significance of p53, 

Bcl-2, and HER-2/neu protein expression in Omani Arab 144 females with breast cancer. Pathology & Oncology 

Research, 9(4). 

10. Krishnamoorthy, K., & Rao Jogdand, G. (2014). Reproductive factor and the risk of breast cancer among women 

attending tertiary care hospital: a  case control study. Journal of Evolution of Medical and Dental Sciences, 3(12), 

3069–3076. 

11. Perkins, C. I., Hotes, J., Kohler, B. A., & Howe, H. L. (2004). Association between breast cancer laterality and tumor 

location, United States, 1994-1998. Cancer Causes & Control: CCC, 15(7), 637–645. 

doi:10.1023/B:CACO.0000036171.44162.5f  

12. Zeeneldin, A. A., Ramadan, M., Elmashad, N., Fakhr, I., Diaa, A., & Mosaad, E. (2013). Breast cancer laterality among 

Egyptian patients and its association with treatments and survival. Journal of the Egyptian National Cancer 

Institute, 25(4), 199–207. doi:10.1016/j.jnci.2013.09.003 

13. Vettuparambil, A., Rajan, G., Chirukandath, R., & Culas, T. B. (2015). Epidemiology, Pathological Characteristics 

and Estrogen and Progesterone Receptor Status 143 of Operated Cases of Female Breast Cancer: A Retrospective 

Review of 266 Cases from Kerala. Indian journal of surgical oncology . 6, 352–355. 

14. Saleh, F., & Abdeen, S. (2008). Pathobiological features of breast tumours in the State of Kuwait: a comprehensive 

analysis. Et al [EJC Supplements], 6(9), 192. doi:10.1016/s1359-6349(08)71860-3 

15. Mudduwa, L. K. B. (2009). Quick score of hormone receptor status of breast carcinoma: correlation with the other 

clinicopathological prognostic parameters. Indian Journal of Pathology & Microbiology , 52(2), 159–163. 

doi:10.4103/0377-4929.48906 

16. Devi, P. U., Prasad, U., Lakshmi, A. B., & Rao, G. S. (2013). A study of correlation of expression of ER, PR and 

HER2/neu receptor status with clinico-pathological parameters in breast carcinoma at a tertiary care centre. Int J Res 

Med Sci, 3(1), 165–173. 

17. Bodapati, S. L., & Babu, G. R. (2013). Oncologist perspectives on breast cancer screening in India -results from a 

qualitative study in Andhra Pradesh. Asian Pacific Journal of Cancer Prevention , 14(10), 5817–5823. 

18. Schwartz. (2005). Principle of Surgery; F Charles Brunicardi 8th ed. Inc. The Breast, 453–500. 

https://doi.org/10.1159/000115288
https://doi.org/10.1177/11782234251342463


Dr Ramesh Kalshettty et al. Clinicopathological Study of Breast Cancer with Correlation of ER, PR and HER2/Neu 
Immunoreactivity. Int. J Med. Pharm. Res., 6 (5): 630‐636, 2025 

636 

 

19. Ghosh, S., Sarkar, S., Simhareddy, S., Kotne, S., Rao, P. B., & Turlapati, S. P. (2014). Clinicomorphological profile 

and receptor status in breast cancer patients in a South Indian institution. Asian Pac J Cancer Prev, 15(18), 7839–

7842. 

20. Bhimani, Z., Eswar, P. S., Shah, N., Singh, S., & Malik, M. (2025). Hormone receptor status in breast carcinoma and 

it’s relation to age and other prognostic factors. International Journal of Endocrinology Research , 7(1), 07–10. 

doi:10.33545/26646579.2025.v7.i1a.7 

21. Uzun, M., Atag, E., Caliskan Yildirim, E., Keser, M., Semiz, H. S., & Unal, O. U. (2024). Does immunohistochemical 

marker conversion affect the prognosis in breast cancer patients receiving neoadjuvant chemotherapy?.  Scientific 

reports, 14(1), 14651. https://doi.org/10.1038/s41598-024-64492-9  

https://doi.org/10.1038/s41598-024-64492-9

