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INTRODUCTION

Breast cancer is the most commonly diagnosed cancer in 
women. Nearly 1 million cases are diagnosed each year 
and there were approximately 375,000 deaths worldwide 
in 2000.1 The leading cause of  death in women aged 45–
55 years is breast cancer.2 Based on the hormone receptor, 

the disease is classified into different subtypes.3 The most 
important prognostic factors in breast carcinoma depend 
on tumor size, lymph node involvement, histologic 
subtype, and histologic grade.4,5 In some cases, prognosis 
may differ despite the same tumor size and stage.6 
Different types of  biomarkers are used to determine 
the prognosis and find the best adjuvant treatment for 
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Background: Breast cancer treatment depends mainly on hormone receptors (estrogen and 
PRs) and human epidermal growth factor receptor-2 (HER2)/neu profile. These receptor 
analyzes determine the patient’s prognosis, treatment, and outcome. Aims and Objectives: The 
main objective of this study was to correlate the histologic grade of breast carcinoma with 
hormone receptors and HER2/neu status. Materials and Methods: This is a retrospective 
analysis of 342 patients treated from January 2016 to December 2021 at Manipal Teaching 
Hospital, Pokhara, Nepal to determine hormone receptors and HER2/neu status in breast 
carcinoma. Modified radical mastectomy, breast-conserving surgery, toilet mastectomy, 
and excisional biopsies were included for statistical correlation between hormone receptors, 
HER2/neu, histologic grade, and lymph node status. Results: The mean age of the patients 
was 48.43±9.4  years (29–71). Of the 342  patients, 334  (97.7%) were female and 
8  (2.3%) were male. Left breast carcinoma was 5.3% more common than right breast 
carcinoma. Among them, 34 (9.9%), 245 (71.6%), and 63 (18.4%) were grade I, II, and III, 
respectively. Grade II were the most common cancer. The smallest tumor size was 0.5 cm 
and the largest tumor size was 14 cm. Lymph node involvement was 226 (66.1%). The most 
common histology was invasive ductal carcinoma with 282 (82.5%), lobular carcinoma with 
47 (13.8%), medullary carcinoma with 9 (2.6%), and mucinous carcinoma with 4 (1.2%). 
Immunohistochemical analysis of all breast cancer patients in the present study revealed ER 
175 (51.2.7%), PR 146 (42.7%), and HER2/neu 93 (27.2%). Of all male patients, ER was 
100% positive, PR was 75% positive, and HER2/neu was 25% positive. According to grading, 
ER was seen positive in 23 (13.1%) in grade I, 112 (64%) in grade II, and 40 (22.8.1%) in 
grade III carcinoma (P<0.05). Similarly, PR was 19 (13.1%) in grade I, 95(65.9%) in grade II, 
and 30 (20.8%) in grade III carcinomas (P<0.05). Moreover, Her/2-neu was 7 (7.5%) in 
grade I, 63 (67.3%) in grade II, and 23 (24.7%) in grade III carcinomas (P<0.05). In HER2/
neu positive cases, it was observed that the positive expression of estrogen receptor (ER) 
was high as compared to PR. Conclusion: ERs, PRs, and HER2/neu are the most important 
factors that determine the best treatment, prognosis, and outcome in breast carcinoma.
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patients. These biomarkers help to distinguish between 
low and high risk disease. This can save unnecessary and 
costly adjuvant treatment and identify high-risk patients 
to start appropriate aggressive treatment immediately.6,7 
Determination of  estrogen receptor (ER), progesterone 
receptor (PR), and human epidermal growth factor 
receptor-2 (HER2/neu) receptor status in breast cancer 
is becoming increasingly important in medical practice 
nowadays for better management. In many clinical trials, 
positive hormone receptor status has been shown to 
provide a survival benefit when treated with adjuvant 
hormonal or chemotherapeutic therapies.8 In the 
treatment of  breast carcinoma, ER and PR play a critical 
role in the growth and progression of  breast carcinoma.5 
It is already proven that strongly ER-positive cases benefit 
from endocrine therapy alone than those with low to 
moderate ER-positivity.9 The PR-status alone is associated 
with overall survival and disease-free survival. Patients 
with ER and PR positive tumors have a better outcome 
than those with negative ER and PR expression.10 
HER2/neu encodes a transmembrane glycoprotein with 
tyrosine kinase activity known as p185, which is related to 
epidermal growth factor. Many studies have shown that 
overexpression of  HER2/neu results in poor response 
to tamoxifen and decreased overall survival.11-13 Routine 
analyzes of  these immunohistochemical receptors are 
performed for predictive purposes in the treatment of  
breast cancer patients. Successful strategies and protocols 
for the early detection and screening of  the disease need 
to be maintained to reduce mortality.

Aims and objectives
The main objective of  this study was to correlate the 
histologic grade of  breast carcinoma with hormone 
receptors and HER2/neu status.

MATERIALS AND METHODS

This retrospective study was conducted on 342 kerosene 
blocks from patients who underwent modified radical 
mastectomy, breast-conserving surgery, and toilet 
mastectomy at Manipal Teaching Hospital from January 
2016 to December 2021. All samples were collected after 
ethical clearance and informed consent. Proper histological 
pathology report of  the patients was done which included 
age, size, grade, and lymph node status. The tumor size of  
the patients was divided into Group I (<2 cm), Group II 
(2–4.9 cm), and Group III (>5 cm). Bloom-Richardson 
scoring was used for histological grading (grade I, II, and 
III) and all parameters were reviewed by the pathologist. 
The lymph node status of  the patient was collected in two 
groups (<4 cm and >4 cm). Quantitative values of  the data 
were expressed as mean±SD.

SPSS software version 11.0 was used for statistical analysis. 
Chi-square test and t-test were applied to determine the 
association between ER, PR, and HER2/neu expression 
with various clinicopathological factors such as age, tumor 
size, grade, and lymph node status.

RESULTS

From January 2016 to December 2021, there were 
342  cases of  breast carcinoma patients. The minimum 
age of  patients was 29 years and the maximum age was 
71 years. The average age of  patients was 48.43±9.4 years. 
Of  the 342 patients, 334 (97.7%) were female and (2.3%) 
were male. Left breast carcinoma was more common than 
right breast carcinoma, 52.6% on the left, and 47.3% on 
the right. Histology Grades I, II, and III were 34 (9.9%), 
245 (71.6%), and 63 (18.4%), respectively. Grade II was 
the most common cancer. The smallest tumor was 0.5 cm 
and the largest was 14  cm. Lymph nodes were positive 
in 226 (66.1%). Among these lymph node positive cases, 
105 (30.7%) were larger than 4 cm and 121 (35.4%) were 
smaller than 4  cm. The most common histology was 
invasive ductal carcinoma 282 (82.5%), followed by lobular 
47 (13.8%), medullary 9 (2.6%), and mucinous 4 (1.2%) 
carcinomas.

Immunohistochemical analysis of  the total breast cancer 
patients in the present study revealed 175 (51.2%) ERs, 
146 (42.7%) PRs, and 93 (27.2%) HER2/neu. In the eight 
male patients, ER was 100% positive, PR 75% positive, 
and HER2/neu 25% positive. According to histological 
grading, 23  (13.1%) ER positive cases were in grade  I, 
112  (64%) in grade  II, and 40  (22.8%) in grade  III 
carcinoma (P<0.05). Similarly, PR was 19  (13.1%) in 
grade I, 63 (67.3%) in grade II, and 23 (24.7%) in grade III 
carcinomas (P<0.05). Similarly, Hers-2/neu was 7(7.5%) in 
grade I, 63(67.7%) in grade II, and 23 (24.7%) in grade III 
carcinomas (P<0.05). According to lymph node size, in 
<4  cm lymph nodes 52  (36.7%) were ER, 57  (52.7%) 
were PR, and 41  (59.4%) were HER2/neu positive. At 
>4 cm, 52  (44.8%) were ER positive, 51  (47.2%) were 
PR positive, and 28  (40.6%) were HER2/neu positive. 
According to tumor size, cases were divided into Group I 
(<2 cm), Group II (2–4.9 cm), and Group III (>5 cm). 
Among them, 32 (9.4%) were in Group I, 173 (50.6%) 
were in Group II, and 135  (39.5%) were in Group III. 
The correlation between tumor size and receptors in 
Group I ER was 22 (12.6%), PR 14 (9.5%), and HER2/neu 
12 (12.9%), in Group II, ER 85 (48.8%), PR 69 (47.2%), 
and HER2/neu 47  (50.5%), and in the Group  III ER 
67(37.7%), PR 63  (43.1), and HER2/neu 34  (36.5%) 
(Table 1).
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DISCUSSION

The present study was conducted on 342 patients with 
breast cancer of  different histology in a single institution 
of  Manipal Teaching Hospital, Pokhara, Nepal. Integration 
of  clinical pathology and cancer biology is required for the 
best treatment approach and prognosis of  breast cancer 
patients. The hormone receptors ER, PR, and HER2/neu 
are routinely investigated for adjuvant hormonal and targeted 
therapy in the treatment of  breast cancer.114,15 The mean age 
of  patients in our study was 48.43±9.4 years, which is almost 
comparable to other studies in Nepal.16,17 Patients diagnosed 
at <35 years of  age had a very poor prognosis compared to 
older patients. The study conducted by Kataoka et al., had 
shown that younger patients <35 years of  age had a poor 
prognosis compared to older patients.

Our results of  ER, PR, and HER2/neu have shown 
significant association with various clinicopathological 
factors. In the present study conducted in our institution, 
the rate of  ER/PR positivity (51.2%/42.7%) was almost 
identical to the results done in Nepal and other parts of  
the world.18-20 In most of  the studies done in the different 
hospitals of  Nepal, the ER/PR positivity status was 
between 20% and 50%.16,17,20,21 Compared to other parts of  
developed western countries, the outcome of  our receptor 
was not similar. Kapicl et al., showed in his study that the 
number of  receptor positive cases in western developed 
countries is high up to 60–80%.22 The difference between 
them and us could be due to races, average age at diagnosis, 
and possibly genetic signature. In the present study, ER 
negativity and positivity were almost equal overall, while, in 
PR, the negative expression was greater. The proportion of  
HER2/neu-positive cases was 27.2%, which is consistent 
with the study by Slamon and Clark et al.24 In the HER2/
neu-positive cases, it was observed that the positive 

expression of  ER was higher compared to PR. The same 
study conducted by Biesterfield and Schroder and Slamon 
and Clark was not comparable to our study, which could 
be due to race, average age at diagnosis, body mass index, 
or genetic signature.23,24 In addition, variation in receptor 
positivity has been reported in the Asian population.25,26 
A study conducted in different oncology centers showed 
positive expression of  the receptors ER, PR, and HER2/
neu in elderly patients, which is comparable to our study.27 
Negative expression of  ER and HER2/neu was also higher 
in young patients.28 In our study, we found that grade II 
tumors were more common, followed by grade III and I 
tumors, which is consistent with the study by Kaul et al.29 
However, our study is in contrast to some other studies, in 
which well-differentiated breast cancer is more common 
than poorly differentiated cancer.28,30

The correlation of  ER and PR with grade  I and II was 
very similar to other studies.31 However, there was no 
significant correlation between the expression of  HER2/
neu and with a positivity of  7.5% in grade  I, 67.7% in 
grade  II, and 24.7% in grade  III (p-value > 05). Other 
studies performed by Dayal et al., Geethamala et al., and 
Emmanuel et al.,7 have also shown similar results.18,19,32 
HER2/neu is an epidermal growth factor located on the 
surface of  a cell that transmits growth signals to the nucleus. 
Overexpression of  the HER2/neu receptor is associated 
with a poor prognosis. Overexpression of  HER2/neu is an 
independent prognostic factor. In our study, no significant 
association was found between the expression of  ER, PR, 
HER2/neu, and lymph node metastasis. Similar results have 
been reported in many other studies.1,33 In contrast to our 
results, Tokatli et al., Fatima et al., and Richard had found 
a significant association between HER2/neu expression 
and increased positive lymph node metastasis status.34-36 
Our results compared with other studies <4 positive lymph 
nodes were more likely to show no receptor reactivity (ER, 
PR, and Her2/neu) than >4 positive lymph nodes, which is 
in contrast to other studies.25,28 The majority of  specimens 
in our study were infiltrating ductal carcinomas, and only a 
few were lobular type. However, in our study as well as other 
studies, no significant association was found between the 
expression of  ER, PR, HER2/neu, and histological type.22

Limitations of the study
The Study has its limitation. We investigated the biomarkers 
only those patients who were treated only in Manipal 
Teaching Hospital.

CONCLUSION

The study we conducted is almost similar to the Indian 
subcontinent. However, our studies differ from those of  

Table 1 : Correlation of ER, PR, and HER‑2/neu 
status with grade, tumor size, and lymph node 
metastases

ER+ PR+ HER2/neu+
n=175 n=146 n=93

Grade I 23 (13.1%) 19 (13.1%)` 7 (7.5%)
Grade II 112 (64%) 95 (65.95%) 63 (67.3%)
Grade III 40 (22.8%) 30 (20.8%) 23 (24.7%)
P<0.05

<2 cm 22 (12.6%) 14 (9.5%) 12 (12.9%)
2–4.9 cm 85 (48.8%) 69 (47.2%) 47 (50.5%)
>5 cm 67 (37.7%) 63 (43.1%) 34 (36.5%)

P‑value
No L/N
<4 cm L/N 52 (36.7%) 57 (52.7%) 41 (59.4%)
>4 cm L/N 52 (44.8%) 51 (47.2%) 28 (40.6%)
P<0.05

ER: Estrogen receptor, PR: Progesterone, HER2/neu: Human epidermal growth 
factor receptor2
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western or developed countries due to age at diagnosis, 
body mass index of  races, gene signature, or other reasons, 
in which they revealed higher number of  ER/PR-positive 
cancers. These prescriber tests are somewhat more 
expensive than in other countries, but they are essential for 
the best treatment, prognosis, and outcome for the patient.

ACKNOWLEDGMENT

Authors would like to express sincere thanks to Dr. Pratyenta 
Raj Onta, Department of  Orthopaedics, Manipal Teaching 
Hospital for his technical support.

REFERENCES

1.	 Bray F, Sankila R, Ferlay J and Parkin DM. Estimates of cancer 
incidence and mortality in Europe in 1995. Eur J Cancer. 
2002;38(1):99-166.

	 https://doi.org/10.1016/s0959-8049(01)00350-1
2.	 Parkin DM, Bray F, Ferlay J and Pisani P. Estimating 

the world cancer burden: Globocan 2000. Int J Cancer. 
2001;94(2):153-156.

	 https://doi.org/10.1002/ijc.1440
3.	 Colditz GA, Bernard A, Rosner WY, Chen MD and Holmes SE. 

Risk factors for breast cancer according to estrogen 
and progesterone receptor status. J  Natl Cancer Inst. 
2004;96(3):218-228.

	 https://doi.org/10.1093/jnci/djh025
4.	 Bhurgri Y, Kayani N and Faridi N. Patho-epidemiology of breast 

cancer in Karachi “1995-1997”. Asian Pac J Cancer Prev. 
2007;8(2):215-220.

5.	 Yadav R, Sen R and Chauhan P. ER, PR, HER2/NEU status and 
relation to clinicopathological factors in breast carcinoma. Int J 
Pharm Pharm Sci. 2016;8(4):287-290.

6.	 Bacchi LM, Corpa M, Bacchi CE and Carvalho FM. Pathological 
and molecular characterization of breast carcinomas of young 
women. Rev Bras Mastol. 2009;19:42-46.

7.	 Schneider IJ and D’Orsi E. Five-year survival and prognostic 
factors in women with breast cancer in Santa Catarina state, 
Brazil. Cad Saude Publica. 2009;25(6):1285-1296.

	 https://doi.org/10.1590/s0102-311x2009000600011
8.	 Dunnwald LK, Rossing MA and Li CI. Hormone receptor status, 

tumor characteristics, and prognosis: A  prospective cohort of 
breast cancer patients. Breast Cancer Res. 2007;9(1):R6.

	 https://doi.org/10.1186/bcr1639
9.	 Allred DC, Harvey JM, Berardo M and Clark GM. Prognostic 

and predictive factors in breast cancer by immunohistochemical 
analysis. Mod Pathol. 1998;11(2):155-68.

10.	 Bardou JV, Arpino G and Elledge RM. Progesterone receptor 
status significantly improves outcome prediction over estrogen 
receptor status alone for adjuvat endocrine therapy in twolarge 
breast cancer databases. J Clin Oncol. 2003;21(10):1973-1979.

	 https://doi.org/10.1200/JCO.2003.09.099
11.	 Chen XS, Ma CD, Wu JY, Yang WT, Lu HF, Wu J, et al. Molecular 

subtype approximated by quantitative estrogen receptor, 
progesterone receptor and Her2 can predict the prognosis of 
breast cancer. Tumori. 2010;96(1):103-110.

12.	 Ariga R, Zarif A, Korasick J, Reddy V, Siziopikou K and 
Gattuso P. Correlation of Her2/neu gene amplification with other 

prognostic and predictive factors in female breast carcinoma. 
Breast J. 2005;11(4):278-280.

	 https://doi.org/10.1111/j.1075-122x.2005.21463.x
13.	 Huang HJ, Neven P, Drijkoningen M, Paridaens R, Wildiers H, 

Van Limbergen E, et al. Association between tumor 
characteristics and HER-2/neu by immu-nohistochemistry 
in1362 women with primary operable breast cancer. J  Clin 
Pathol. 2005;58(6):611-616.

	 https://doi.org/10.1136/jcp.2004.022772
14.	 Donegan WL. Tumor-related prognostic factors for breast 

cancer. Cancer J Clin. 1997;47(1):28-51.
	 https://doi.org/10.3322/canjclin.47.1.28
15.	 Bast RC, Ravdin P, Hayes DF, Bates S, Fritsche H and 

Jessup JM. 2000 update of recommendations for use of tumor 
markers in breast and colorectal cancer: Clinical practice 
guidelines of American Society of Clinical Oncology. J  Clin 
Oncol. 2001;19(6):1865-1878.

	 https://doi.org/10.1200/JCO.2001.19.6.1865
16.	 Acharya S, Jha A and Manandhar T. Clinical profile of patients 

presenting with breast cancer in Nepal. Kathmandu Univ Med J. 
2012;10(39):3-7.

	 https://doi.org/10.3126/kumj.v10i3.8009
17.	 Shrestha JS, Shrestha A, Shrestha S, Shrestha S, Sharma TR 

and Maskey R. Epidemiology and clinical profile of breast cancer 
in Central Nepal. Ann Breast Cancer Res. 2016;1(1):1005.

18.	 Dayal A, Shah RJ, Kothari S and Patel SM. Correlation of 
Her-2/neu status with estrogen, progesterone receptors and 
histologic features in breast carcinoma. Ann Pathol Lab Med. 
2016;3(5):A476-A483.

19.	 Geethamala K, Murthy SV, Vani BR and Rao S. Histopathological 
grade versus hormone receptor status in breast carcinoma 
treasure the past. Int J Biomed Res. 2015;6(7):466-471.

	 https://doi.org/10.7439/ijbr.v6i7.2203
20.	 Nepal B, Singh Y, Sayami P and Sayami G. An institutional 

review of tumour biology of breast cancer in young Nepalese 
women. J Soc Surg Nepal. 2015;18(2):16-19.

21.	 Pathak TB, Bashyal R, Pun CB, Shrestha S, Bastola S, 
Neupane  S, et al. Estrogen and progesterone receptor 
expression in breast carcinoma. J Pathol Nepal. 2011;1:100-103.

22.	 Kapicl IT, Ušaj KS, Panjković M, Ivanović DD and Golubović M. 
HER-2/neu overexpression in invasive ductal breast cancer-an 
association with other prognostic and predictive factors. Arch 
Oncol. 2007;15(1-2):15-18.

	 https://doi.org/10.2298/AOO0702015I
23.	 Biesterfield S and Schroder W. Simultaneous histochemical and 

biochemical hormone receptor assessment in breast cancer 
provides complementary prognostic information. Aus Cancer 
Res. 1979;7(6D):4723-4729.

24.	 Slamon DJ and Clark GM. Amplification of C-ERB-B2 and 
aggressive breast tumors. Science.1988;240(4860):1795-1798.

25.	 Desai SB, Moonim MT and Gill AK. Hormone receptor status 
of breast cancer in India. A  study of 798 tumors. Breast. 
2000;9(5):267-270; discussion 270.

	 https://doi.org/10.1054/brst.2000.0134
26.	 Raina V, Taneja V, Gulati A, Deo SV, Shukla NK and Vij U. 

Oestrogen receptor status in breast cancer. Indian Pract. 
2000;53:405-407.

27.	 Moghadaszadeh M, Nikanfar A, Hemati M, Gharib B and 
Sardasti S. Interaction between Her2 and hormone receptors 
in breast cancer. Int J Hematol Oncol Stem Cell Res. 
2010;9:14-16.

28.	 Suvarchala SB and Nageswararao R. Carcinoma breast-



Sherchan, et al.: Study of estrogen receptor, progesterone receptor, and HER-2/neu status in breast carcinoma

112	 Asian Journal of Medical Sciences | May 2022 | Vol 13 | Issue 5

histopathological and hormone receptors correlation. J  Biosci 
Technol. 2011;2:340-348.

29.	 Kaul R, Sharma J, Minhas SS and Mardi K. Hormone receptor 
status of breast cancer in the himalayan region of Northern 
India. Indian J Surg. 2011;73(1):9-12.

	 https://doi.org/10.1007/s12262-010-0121-5
30.	 Lakmini KB. Quick score of hormone receptor status of breast 

carcinoma: Correlation with the other clinicopathological 
prognostic parameters. Indian J Pathol Bacteriol. 
2009;52(2):159-163.

	 https://doi.org/10.4103/0377-4929.48906
31.	 Azam M, Qureshi A and Mansoor S. Comparison of estrogen 

receptors, progesterone receptors and HER-2/neu expression 
between primary and metastatic breast carcinoma. J Pak Med 
Assoc. 2009;59(11):736-740.

32.	 Emmanuel I, Mandong BM, Kwaghe BV, Yakubu D. Estrogen 
receptor, progesterone receptor, and human epidermal 
growth factor receptor-2 status of breast cancers in women 

visiting the Jos university teaching hospital. Ann Niger Med. 
2018;11(1):22-26.

33.	 Bozcuk H, Uslu G, Pestereli E, Samur M, Ozdogan M and 
Karaveli S. Predictor of distant metastasis at a presentation 
in breast cancer: A  study also evaluating associations among 
common biological indicators. Breast Cancer Res Treat. 
2001;68(3):239-248.

	 https://doi.org/10.1023/a:1012269804578
34.	 Tokatli F, Altaner S, Uzal C, Ture M, Kocak Z and Uygun K. 

Association of HER-2/neu overexpression with the number 
of involved axillary lymph nodes in hormone receptor positive 
breast cancer patients. Exp Oncol. 2005;27(2):145-149.

35.	 Richard J. Interaction between estrogen and growth factor 
receptors in human breast cancer.Breast J. 2003;9(5):361-373.

	 https://doi.org/10.1046/j.1524-4741.2003.09510.x
36.	 Fatima S, Faridi N and Gill S. Breast cancer, steroid receptors, 

and other prognostic indicators. J College Physicians Surgeons 
Pakistan. 2005;15(4):230-233.

Authors Contribution:
RKS – Concept and design, review of literature, statistically analysis, and interpretation, manuscript preparation and revision; AL – Data collection, literature 
search and review; PG – Manuscript revision and literature review and statically analysis.

Work attributed to: 
Department of Clinical Oncology, Manipal Teaching Hospital, Phulbari, Pokhara, Nepal.

Orcid ID:
Dr. Rishi Kumar Sherchan -  https://orcid.org/0000-0002-7770-8133
Dr. Pradeep Ghimire -  https://orcid.org/0000-0002-7104-8517
Dr. Ashbin Lamsal -  https://orcid.org/0000-0003-4534-4299

Source of Support: Nil, Conflict of Interest: None.


