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 Abstract 

Objective: 
To determine the frequency of estrogen receptor (ER), progesterone receptor (PR), 
and HER2/neu positivity and molecular subtypes of breast carcinoma among 
patients presenting to the outpatient department of a tertiary care public hospital. 
Study Design: 
Descriptive cross-sectional study. 
Place and Duration of Study: 
General Surgery Unit, Jinnah Postgraduate Medical Centre (JPMC), Karachi, 
from July 2024 to December 2024. 
Methods: 
A sample population of 57 women with a history of breast carcinoma, which was 
histologically confirmed, was gathered using non-probability consecutive sampling 
method. Immunohistochemical testing was done to establish the expression of 
estrogen receptor (ER), progesterone receptor (PR) and HER2/neu. Operation of 
HER2 overexpression was based on the intensity of 3+ on immunohistochemistry. 
Based on this, molecular subtypes were given. The statistical tests were conducted 
with SPSS 25, and frequencies and percentages of receptor status and molecular 
subtypes were calculated. 
Results: 
The mean age of patients was 48.6 ± 11.2 years. ER positivity was observed in 
43 (75.4%) patients, PR positivity in 40 (70.2%), and HER2 positivity in 18 
(31.6%). Luminal A was the most common molecular subtype, found in 27 
(47.4%) cases, followed by Luminal B in 11 (19.3%), HER2-enriched in 7 
(12.3%), and triple-negative breast cancer in 12 (21.0%) patients. 
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Conclusion: 
The most common phenotype among patients who came to the outpatient 
department included hormone receptor positive breast cancer most commonly 
Luminal A subtype. Systematic receptor profiling is unavoidable in the 
development of proper therapeutic plans, especially when dealing with resource 
limited settings of the public sector.  

 
INTRODUCTION
The most diagnosed cancer in women across the 
globe is breast cancer and one of the most 
prevalent cancer causes of morbidity and 
mortality in humans, especially in low- and 
middle-income countries. It is a significant 
burden to the population, as it causes about 25% 
of all cancer among women in the world. The 
country has one of the highest rates of breast 
cancer incidence based on age in Asia, so it is 
evident that the disease is increasingly affecting 
this country. 1-3 Further developments in 
molecular biology have transformed the 
knowledge and treatment of breast cancer. 
Estrogen receptor (ER), progesterone receptor 
(PR), and human epidermal growth factor 
receptor-2 (HER2/neu)-based classification has 
become the key to prognostication and treatment 
planning since breast cancer has become 
classified into biologically disparate molecular 
subtypes, i.e., luminal A, luminal B, HER2-
enriched, and triple-negative cancer 4,5. The 
hormone-receptor positive tumors are usually 
associated with good prognosis and sensitivity to 
endocrine therapy, but the HER2-positive tumors 
are associated with an aggressive behavior but 
with significant response to targeted anti-HER2 
therapy 6,7. This has made molecular profiling an 
essential part of modern-day breast cancer 
management and personalized treatment 
regimen. Although the clinical significance of 
receptor-associated classification is well 
established, there is limited local information on 
the distribution of the ER, PR and HER2 
subtypes in the outpatient department (OPD) of 
the public-sector hospitals in Pakistan. These 
settings often have patients with high levels of 
advancement, and they have minimal access to 
early diagnostic profiling and targeted therapies8. 
These findings make the local distribution of 
molecular subtypes essential in maximizing 

treatments, resource distribution, and enhancing 
the management of breast cancer in resource-
limited health systems. The proposed study will 
identify the prevalence of ER, PR and HER2/neu 
and distribution of molecular subtypes among 
breast cancer patients with the outpatient 
department of a tertiary-care state-run hospital in 
Karachi. 
 
METHODOLOGY 
The study was carried out in General 
Surgery Unit out patient department (OPD) at 
JPMC in Karachi. The study was conducted over 
a six-month period, from July to December 2024. 
A total of 57 participants were recruited using 
non-probability sequential sampling. Participants 
in the trial had to be at least 20 years old, 
diagnosed with breast cancer, and undergoing 
histological testing, including IHC analysis for 
ER, PR, and HER2 positivity. Patients without 
complete immunohistochemistry (IHC) data and 
those with male breast cancer were not included 
in the study. All participants provided written 
informed consent after the Institutional Ethics 
Committee approved it. 
We collected and recorded the patients' 
clinicopathological characteristics as well as the 
laboratory data. The receptor status was 
determined using information from 
immunohistochemistry reports. The presence of 
receptor expression on 1% or more of tumor cells 
was interpreted as a positive finding for both 
hormone receptors. HER2 expression was 
determined according to standard guidelines. 
Only those with a score of 3+ were deemed to 
have positive receptor status while appearances 
classified as 2+ were excluded because no FISH 
testing was performed. The results were carried 
out with the help of SPSS software (version 25). 
Data were summarized by computing frequencies 
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and percentages of each receptor state. The 
proportion and frequency of patients with 
different receptor expressions were determined. 
The distribution of patient ages and the extent of 
their variability were calculated. 
 
RESULTS 
A total of 57 female patients with histologically 
confirmed breast carcinoma were included in the 
study. The age of the patients ranged from 28 to 
72 years, with a mean age of 48.6 ± 11.2 years. 
The majority of patients (56.1%) were between 
41 and 60 years of age. 
Estrogen receptor (ER) positivity was observed in 
43 patients (75.4%), while progesterone receptor 
(PR) positivity was noted in 40 patients (70.2%). 
HER2/neu overexpression (3+ on 

immunohistochemistry) was identified in 18 
patients (31.6%). 
Based on molecular classification, Luminal A 
subtype (ER+/PR+/HER2−) was the most 
frequent, identified in 27 patients (47.4%). 
Luminal B subtype (ER+/PR+/HER2+) was 
observed in 11 patients (19.3%). HER2-enriched 
subtype (ER−/PR−/HER2+) was present in 7 
patients (12.3%). Triple-negative breast cancer 
(ER−/PR−/HER2−) was identified in 12 
patients (21.0%). 
Hormone receptor–positive breast cancer 
constituted the predominant molecular category 
in the study population. The detailed distribution 
of hormone receptor expression and molecular 
subtypes is presented in Table 1. 

 
Table 1. Distribution of Hormone Receptor and HER2 Status (n = 57) 

Receptor / Subtype Frequency (n) Percentage (%) 
ER Positive 43 75.4 
PR Positive 40 70.2 
HER2 Positive 18 31.6 
Luminal A (ER+/PR+/HER2−) 27 47.4 

Luminal B (ER+/PR+/HER2+) 11 19.3 

HER2-enriched 
(ER−/PR−/HER2+) 

7 12.3 

Triple-Negative (TNBC) 12 21.0 
 
DISCUSSION 
This paper evaluated the expression of estrogen 
receptor (ER), progesterone receptor (PR) and 
HER2/neu on breast carcinomas that had been 
reported to the outpatient department of a key 
public-sector tertiary care hospital in Karachi. 
The findings showed that the prevalence of 
hormone-receptor-positive disease was strong, 
with ER and PR positive results in 75.4% and 
70.2% prevention of the statistical indicators 
respectively, and the overexpression of 
HER2/neu in 31.6% of patients. These results 
support that hormone-receptor-positive tumors 
are the main categories of the molecular types of 
breast cancer in this cohort that corresponds to 
the world-wide and the regional epidemiological 
trends 8-10. Luminal A was the most prevalent 

molecular subtype, of 47.4% as in this cohort, 
which was then succeeded by Luminal B (19.3%), 
HER2-enriched (12.3 %), and triple-negative 
breast cancer (TNBC) (21.0%). This distribution 
complies with the global data that point at 
luminal subtypes as the most common biological 
phenotype in the world with its characteristic of 
good prognostic outcomes and sensitivity to 
endocrine treatment 11–13. The positive 
correlation between hormone-receptor-positive 
tumours and better survival highlights the 
importance of routine receptor profiling to form 
the foundation of modern-day treatment of 
breast-cancer 14. The HER2-positive rate in this 
study is consistent with national through 
Pakistan and South Asia where HER2 
overexpression was reported ranging between 
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2535 per cent of breast-cancer cases 15,16. Similar 
trends have been observed in other institutional 
research of Lahore and Karachi, and this implies 
biological similarity in molecular-subtype 
distribution of various geographical areas within 
the country 17. These data support the need to 
implement standardized HER2 testing guidelines 
and to increase availability to targeted anti -HER2 
treatment schemes across the healthcare systems 
of the general population. TNBC was reported as 
21.0% in the current study, which is at the 
regional and prevalence range of 18-24% but 
higher than the global one of 10-15% 12,18,19. 
TNBC is a biologically aggressive subtype with 
early metastasis, few treatment options with 
targets, and worse clinical outcomes. The high 
rate of occurrence of TNBC in the low- and 
middle-income states is a therapeutic challenge, 
and it is mostly relevant in the resource-poor 
environment whereby the resource-poor countries 
still lack access to advanced chemotherapy and 
immunotherapy 20. These findings highlight the 
fundamental need to implement early molecular 
profiling in the outpatient clinical context, in a 
public-health perspective. In resource-constrained 
health care systems, the delayed diagnosis and 
limited access to diagnostic services are often the 
reasons behind the late presentation of condition 
21. Regular immunohistochemical profiling assists 
in risk stratifying, selecting appropriate therapy, 
and rational resource allocation of limited 
oncologic resources that ultimately lead to 
increased treatment efficiency and patient 
outcome 22. The research has several limitations. 
The small size of the sample and a cross-sectional 
design limit the possibility of making general 
conclusions about the relationship between 
receptor status and long-term clinical outcomes, 
including survival and response to treatment. 
Besides, equivocal HER2 (2+) cases were 
excluded by the lack of fluorescence in situ 
hybridization (FISH) testing, which might under- 
or overestimate the actual burden of HER2-
positive disease 23, 24. Studies in the future that are 
massive, cross-centered, longitudinal and include 
survival analyses, treatment-response data and 
whole-scale molecular profiling are necessary to 
better outline the prognostic and therapeutic 

implications of receptor status in the Pakistani 
population 25. 
 
Limitations 
This single-center, cross-sectional study with a 
relatively small sample size limits generalizability 
and causal inference. Use of non-probability 
sampling and exclusion of complex cases may 
underestimate bile duct injury. Intraoperative 
assessment without routine preoperative imaging 
may introduce observer variability. 
 
Conclusion: 
Most patients who report to the outpatient 
section at the Jinnah Postgraduate Medical 
Centre have hormone-receptor positive breast 
cancers with a significant number of the tumours 
being of the Luminal A type. These results 
highlight the significance of a systematic review of 
estrogen receptor, progesterone receptor and 
HER -2 status in order to provide an 
individualised breast-cancer treatment. Prompt 
identification of molecular subtype brings great 
advantages to patients who are treated in 
hospitals with limited resources. The use of 
immunohistochemical profiling therefore should 
be an essential part of oncological diagnosis to 
ensure that the right treatment is given to the 
patient in due time. In addition, larger-scale 
research is needed to clarify the effect of these 
parameters on survival rates and to improve 
national quality of cancer care. 
 
Author contribution: 
1. Dr. Ghazala Rafique: Contributed to 
the conception and design of the 
study, drafting of the manuscript, 
and final approval of the version to 
be published. 
2. Dr. Dileep Kumar: Contributed to 
study supervision, critical revision of 
the manuscript for important 
intellectual content, and final 
approval of the version to be 
published. 
3. Dr. Irfan Ali: Contributed to data 
collection, patient recruitment, and 
data acquisition. 



 
Volume 3, Issue 1, 2025 
                                                                                             ISSN: (e) 3007-1607 (p) 3007-1593 

https://fmhr.net                                          | Rafique et al., 2025 | Page 469 

4. Dr. Abdul Waheed: Contributed to 
data analysis and interpretation and 
critically revised the manuscript. 
5. Dr. Tanweer Ahmed: Contributed to 
data interpretation and critically 
revised the manuscript for important 
intellectual content. 
6. Dr. Maham Atta: Contributed to data 
collection, patient recruitment, and 
initial data organization. 
All authors read and approved the final 
manuscript and agree to be accountable for 
all aspects of the work in accordance with 
ICMJE guidelines. 
 
REFERENCE 
Sung H, Ferlay J, Siegel RL, Laversanne M, 

Soerjomataram I, Jemal A, et al. Global 
cancer statistics 2020: GLOBOCAN 
estimates of incidence and mortality 
worldwide for 36 cancers in 185 countries. 
CA Cancer J Clin. 2021;71(3):209–249. 

Bray F, Laversanne M, Weiderpass E, 
Soerjomataram I. The ever-increasing 
importance of cancer as a leading cause of 
premature death worldwide. CA Cancer J 
Clin. 2021;71(1):1–20. 

Badar F, Mahmood S. Hospital-based cancer 
profile at the Shaukat Khanum Memorial 
Cancer Hospital and Research Centre, 
Lahore, Pakistan. Asian Pac J Cancer 
Prev. 2020;21(3):845–851. 

Harbeck N, Gnant M. Breast cancer. Lancet. 
2017;389(10085):1134–1150. 

Loibl S, Poortmans P, Morrow M, Denkert C, 
Curigliano G. Breast cancer. Lancet. 
2021;397(10286):1750–1762. 

Prat A, Perou CM. Deconstructing the molecular 
portraits of breast cancer. Mol Oncol. 
2018;12(1):5–23. 

Untch M, Jackisch C, Schneeweiss A, Conrad B, 
Aktas B, Denkert C, et al. Nab-paclitaxel 
versus solvent-based paclitaxel in 
neoadjuvant chemotherapy for early breast 
cancer (GeparSepto-GBG 69). Ann Oncol. 
2016;27(10):1830–1837. 

 

Coates AS, Winer EP, Goldhirsch A, Gelber RD, 
Gnant M, Piccart-Gebhart M, et al. 
Tailoring therapies—improving the 
management of early breast cancer: St. 
Gallen International Expert Consensus. J 
Clin Oncol. 2015;33(8):1959–1967. 

Carey LA, Perou CM, Livasy CA, Dressler LG, 
Cowan D, Conway K, et al. Race, breast 
cancer subtypes, and survival in the 
Carolina Breast Cancer Study. JAMA. 
2021;325(15):1541–1551. 

Gianni L, Pienkowski T, Im YH, Tseng LM, Liu 
MC, Lluch A, et al. 5-year analysis of 
neoadjuvant pertuzumab and trastuzumab 
in HER2-positive breast cancer 
(NeoSphere). Lancet Oncol. 
2018;19(1):87–99. 

Swain SM, Baselga J, Kim SB, Ro J, Semiglazov 
V, Campone M, et al. Pertuzumab, 
trastuzumab, and docetaxel in HER2-
positive metastatic breast cancer. N Engl J 
Med. 2015;372(8):724–734. 

Aslam HM, Saleem S, Shaikh HA, Shahid N, 
Mughal A, Umair M. Clinicopathological 
characteristics of triple-negative breast 
cancer at a tertiary care hospital in 
Karachi. World J Clin Cases. 
2021;9(24):7106–7119. 

Yasmin S, Iqbal S, Khan MA, Ayaz B. Frequency 
of triple-negative breast cancer in patients 
presenting to a tertiary care hospital. J 
Ayub Med Coll Abbottabad. 
2020;32(4):503–508. 

Siddiqui MS, Kayani N, Sulaiman S, Pervez S. 
Breast carcinoma in Pakistani women: a 
review of 20 years’ experience at a single 
tertiary care center. Pak J Med Sci. 
2021;37(2):484–489. 

Faheem M, Malik S, Mushtaq S, Qureshi A, 
Khan MA. Frequency of HER2/neu 
expression and its correlation with 
histological grade in breast carcinoma. 
Asian Pac J Cancer Prev. 
2019;20(10):3061–3066. 

Rakha EA, Reis-Filho JS, Baehner F, Dabbs DJ, 
Decker T, Eusebi V, et al. Breast cancer 
prognostic classification in the molecular 



 
Volume 3, Issue 1, 2025 
                                                                                             ISSN: (e) 3007-1607 (p) 3007-1593 

https://fmhr.net                                          | Rafique et al., 2025 | Page 470 

era: the role of histological grade. Breast 
Cancer Res. 2010;12(4):207. 

Parise CA, Caggiano V. Risk factors associated 
with the triple-negative breast cancer 
subtype within a population-based registry. 
J Clin Oncol. 2013;31(6):653–659. 

Dent R, Trudeau M, Pritchard KI, Hanna WM, 
Kahn HK, Sawka CA, et al. Triple-negative 
breast cancer: clinical features and patterns 
of recurrence. Clin Cancer Res. 
2007;13(15):4429–4434. 

Foulkes WD, Smith IE, Reis-Filho JS. Triple-
negative breast cancer. N Engl J Med. 
2010;363(20):1938–1948. 

Bianchini G, Balko JM, Mayer IA, Sanders ME, 
Gianni L. Triple-negative breast cancer: 
challenges and opportunities of a 
heterogeneous disease. Nat Rev Clin 
Oncol. 2016;13(11):674–690. 

Anderson BO, Yip CH, Smith RA, Shyyan R, 
Sener SF, Eniu A, et al. Guideline 
implementation for breast healthcare in 
low-income and middle-income countries. 
Lancet Oncol. 2008;9(6):577–584. 

Vanderpuye V, Grover S, Hammad N, Pooja M, 
Prabhakar P, Simonds H, et al. An update 
on the management of breast cancer in 
low-resource settings. Oncologist. 
2017;22(3):339–350. 

Wolff AC, Hammond MEH, Allison KH, Harvey 
BE, Mangu PB, Bartlett JMS, et al. Human 
epidermal growth factor receptor 2 testing 
in breast cancer: ASCO/CAP guideline 
update. J Clin Oncol. 2018;36(20):2105–
2122. 

Press MF, Sauter G, Buyse M, Bernstein L, 
Guzman R, Santiago A, et al. HER2 gene 
amplification testing by fluorescence in 
situ hybridization (FISH): comparison of 
HER2 testing methods. J Clin Oncol. 
2002;20(14):3095–3105. 

Sharma R, Singh S, Singh P, Kumar A. Molecular 
classification of breast cancer: a future 
perspective. Cancer Treat Rev. 
2020;89:102065. 

 
 


