
ABSTRACT
Background: Endometrial cancer EC is the most common gynecologic malignancy diagnosed globally as well as in South Asia, 
with most cases diagnosed as low-grade, early-stage disease. Although most patients get cured with current treatment strategies, 
a subset of patients develop recurrent disease. Detailed and extensive studies performed by researcher in the past. Briefly an EC is 
one of the common cancers of the uterus. It arises from continuous endometrial proliferation due to estrogen stimulation; mainly in 
postmenopausal life. 
Objective: To evaluate the expression of ER, PR and HER2 in Endometrial Carcinoma
Materials and Methods: This was a prospective, observational study conducted at the Histopathology department, RMI the 

th thlargest public sector tertiary care hospital in Peshawar, from 20  May 2023 to 20  march 2024. A non-probability purposive 
sampling technique was used to include 32 cases of EC. The specimens were tested for ER, PR and HER-2 expression using 
immunohistochemical analysis. Data was analyzed in SPSS and the significance of association of expression of the receptors with 
histological types, grades and stages of the tumor was assessed.
Results: Significant association of Her-2 overexpression with histological types and grades of EC was seen, whereas the 
association of ER and PR expression with histological types, grades and stage of EC was statistically insignificant.
Conclusion: This study investigated the status of ER, PR, and HER-2 in Endometrial Cancer at RMI KPK. The results showed that 
ER and PR positivity was consistently high in Type-I EC, consistent with literature. HER-2 positivity was associated with more 
aggressive features. 
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INTRODUCTION
Endometrial cancer (EC) is the most common 
gynecologic malignancy diagnosed globally as well as 
in South Asia, with most cases diagnosed as low-

1grade, early-stage disease.  Although most patients get 
cured with current treatment strategies, a subset of 

2patients develop recurrent disease.  Detailed and 
3extensive studies performed by researcher in the  past.

Briefly an EC is one of the common cancers of the 
.4uterus . It arises from continuous endometrial 

proliferation due to estrogen stimulation; mainly in 
4postmenopausal life.  EC  is the most common 

malignancy worldwide and almost 417,000 new cases 
were registered in 2020 that was the top 10 cancers 
among the women.5 Over 60,000 new cases diagnosed 

6yearly in the USA of uterine malignancy.  The most i.e. 
forth common cancer EC 83% and the out of these are 
most lethal of them Papillary serous carcinoma and 
clear cell carcinoma 4-6% and 1-2% respectively.  3-4

Bokhman JV et al. 1983 describes their types, etiology, 
.clinical signs and symptoms and treatment approach  7

 EC up to 3% malignancies in women in Pakistan.8

Immunohistochemistry used widely in the diagnosis 
and management of these malignancies. Currently, 
prediction tools rely on clinical, pathologic, and 
molecular characteristics and their performance is far 
from ideal. Therefore, new prognostic biomarkers are 
needed to improve patient risk classification. 
Immunohistochemistry his a wide role in the diagnosis, 
prognosis and treatment of multiple oncogenic 

9malignancies.  

Molecular classification of endometrioid endometrial 
10,11 carcinoma EEC

! Four molecular groups include  POLE-ultra-
mutated, MMR-deficient, P-53 mutant and NSMP 
no specific molecular profile endometrioid 
carcinomas.

! Molecular classification correlates with clinical 
outcomes and prognosis. P53-mutant poor 
prognosis, MMR-deficient intermediate, NSMP 
intermediate to excellent and POLE ultra-mutated 
excellent prognosis.

! Polymerase ε POLE ultra-mutated groups have a 
better prognosis despite showing high grade 
morphology.

! Around 1/3rd cases of NSMP display CTNNB1 
mutation usually associated with nuclear 
expression of β-catenin.
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ER/PR and HER-2 are widely used as a supportive 
marker for the prognosis management of luminal 

13breast cancer.  ER/PR as a theranostic marker of 
14lymph node metastasis in endometrioid carcinoma.  

Interpretation of ER/PR outlined by ASCO / CAP 
recommendation on estrogen and progesterone 

15receptor testing in breast cancer.  The hormone 
receptors most frequently expressed in mammary 
carcinoma are for sex steroid hormones which are 

16involved in breast cancer behavior and management.  
An elderly patients  its appearance in ER +ve breast 

17cancers.  PR expression is associated with improved 
18clinical consequences, self-determining from ER  ER 

positivity indicates a better prognosis and a higher 
likelihood of the cancer being estrogen-dependent. 
ER-positive tumors tend to be less aggressive and 

18-19more responsive to hormone therapy.  Similar to ER, 
PR positivity is associated with a better prognosis and a 
higher likelihood of the cancer being hormone-
sensitive. PR-positive tumors may benefit from 

19hormone therapy.

HER-2 is the human epidermal growth factor receptor 
2, also called ERBB2 HER-2 gene Cytoplasmic 
tyrosine kinase is constitutively active when 

19overexpressed due to homo heterodimerization.

The benefits of positivity including, improved treatment 
outcomes: ER and PR positivity may enhance the 
effectiveness of hormone therapy, while HER2 

17-19positivity can benefit from targeted therapies.  
Moreover better prognosis: ER and PR positivity are 
generally associated with less aggressive disease and 
improved survival rates. Personalized treatment: 
Determining the status of these biomarkers helps guide 
personalized treatment strategies, leading to more 
effective management and improved patient 

15-20outcomes.

By investigating the expression of these biomarkers, 
the study aims to contribute to a better understanding of 
the molecular mechanisms underlying endometrial 
carcinoma, which can ultimately lead to improved 
diagnosis, treatment, and patient outcomes.

MATERIALS AND METHODS
It is a prospective, observational study carried out at the 
Histopathology department, RMI, a tertiary care 
hospital in Peshawar. All patients' samples receiving at 

ththe Department of Pathology, RMI Peshawar, from 20  
thMay 2023 to 20  March 2024. Tissue samples were 

stored at Histo-lab and analyzed according to standard 
protocols, including formalin-fixed paraffin-embedded 
( F F P E )  p r o c e s s i n g ,  s e c t i o n i n g ,  a n d  
immunohistochemical (IHC) staining, with appropriate 
quality control measures in place. EC cases were 
collected from surgical specimens obtained from 
Departments of Obstetrics and Gynecology at RMI and 
nearby hospitals. Clinical data collected include age, 
presenting symptoms, comorbidities diabetes, 

hypertension, etc., seizures, and other relevant details. 
The ethical approval for this study granted by the 
Research Ethics Committee of Rehman Medical 
Institute RMI/Article/Histo-150 April 2022.

A total of 32 samples were collected using a cross-
sectional study design. The sample size was calculated 
using the formula: n = Z^2 * p * (1-p) / E^2, where n is the 
sample size, Z is the Z-score corresponding to the 
desired level of confidence, p is the expected 
proportion of the population with the characteristic of 
interest, and E is the desired level of precision. CL 1.96 
95% confidence level, p = 0.05, Sample size was 
calculated as, n = 1.96^2 * 0.05 * 1-0.05 / 0.05^2 ̃  32

The inclusion criteria was, total Abdominal 
Hysterectomy with Bilateral Salphingo-Oophorectomy 
TAH-BSO and Veginal hysterectomy, histologically 
confirmed endometrial carcinoma and availability of 
tissue blocks and relevant clinical data

The following was the exclusion criteria, autolyzed 
specimens and endometrial biopsy specimens were 
excluded, insufficient tissue material and incomplete 
clinical data.

The SPSS-22 was used for analyzing data. The chi-
square test was performed to observe statistical 
significance among variables. 

IHC analysis was performed to determine the 
expression of HER-2, ER, and PR in the tissue 
samples. HER-2 status was categorized into three 
groups based on the intensity of membrane staining: 
Negative (0-1+): No or weak staining in <10% of tumor 
cells, Borderline or Equivocal (2+): Weak to moderate 
staining in =10% of tumor cells, and Positive (3+): 
Strong staining in =10% of tumor cells. Hormone 
receptor status was grouped into two main categories: 
ER and PR Positive: Tumors with positive staining 
(=1% nuclear staining) for both ER and PR, and ER and 
PR Negative: Tumors with negative staining (<1% 
nuclear staining) for both ER and PR. The expression 
levels of these biomarkers were then correlated with 
clinic-pathological parameters, including tumor grade, 
stage, and patient survival rates, to investigate their 
potential prognostic value in endometrial carcinoma. 
The P value of = 0.05 was considered as significant. 
The data were showed in tables and graphical 
illustration. 

RESULTS
thThirty two women were diagnosed with EC from 20  

thMay 2023 to 20  March 2024. The mean age of patients 
was 55.5 ± 16.5 years. Six (19%) women were below 
50 years old while, the majority of them i.e., 26 81% of 
the patients were above 50 years old at the time of 
presentation Figure 1. Hypertension was the most 
common co-morbidity, affecting 21.5% of the patients in 
the study. A majority of patients 58.5% reported no 
known comorbidities.
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Females with a positive family history of endometrial 
carcinoma accounted for 34.6% of the study 
population. Patients with a family history of endometrial 
cancer have a relative risk of 1.82 95% confidence 
interval CI, 1.65-1.98 compared to patients without a 

family history of endometrial cancer. A family history of 
colon cancer also increases the risk of endometrial 
cancer, but a family history of breast cancer, ovarian 
cancer or cervical cancer does not increase the risk.

Expression of Estrogen Receptor, Progesterone Receptor, and Human Epidermal Receptor 2 in Endometrial ...

Figure 01. Age Category

Figure 02. Confluent glands with papillary
growth H&E x10

Figure 03. Solid growth with foci of confluent and
tight microacinar structures. H&E x10

Figure 04. Diffuse ER expression in EC-1
IHC x40 (Nuclear staining)

Figure 05. HER-2 Expression IHC x40
(membrane staining)

Below 50 years old

Above 50 years old

19%

81%
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In the Tab 01, shows endometrioid adenocarcinoma 
75.4% is the commonest histopathological variant of 
EC, followed by Serous 10.8%, and clear cell 6.2%. 
Moreover 50% of the specimens are positive for both 
ER and PR, while 41.5% negative. Only, 4.6% patients 
were positive for ER only while 3.1% patients were 
positive for PR only. Her-2 was positive in 7.1% and 
negative in 92.9%. Both ER and PR positive were 
48.21%. CCC is negative for all markers. PR positive 
cases were 30.4% in grade I, 19.6% 30.4% in grade II 
and 12.5% in grade III. There was no HER-2 neu 
positive case in grade I and II. III. Very significant 
association was seen between grades of EC and Her-2 
positive receptors with p value of 0.000., whereas the p-
values of ER and PR were not significant. Table 01

DISCUSION 
Endometrial cancer is a disease that affects 
postmenopausal women, with an incidence of 2.4% 
and mortality of 1.7% of all newly diagnosed 
malignancies. It is the most common gynecological 
cancer in the United States, with an estimated 70,000 
new cases diagnosed annually. In the present study the 
majority fig 01 81% of patients were above 50 year old 

1214i.e. post-menopausal.  These result also confirmed 
by various previous studies. However it can occur in 
any age group even during pregnancy. As our study 
shows that type-1 i.e. well differentiated most 
commonly occur in 40 year old and early age women, 

14contrariwise type-2 mostly occur in elderly women.

The endometrium is exquisitely sensitive to steroid 
hormones, and hormonal changes have a profound 
impact on the growth and development of endometrial 
tissue. Receptor status is anticipated to be a key factor 
in the classification, treatment, and prognosis of 
endometrial cancer, guiding clinical decisions and 
patient outcomes. The expression of ER and PR have 
been reflected to be associated with favorable 

12,13 prognosis in the majority of type-1 EC. Although, the 
prognostic effect of ER and PR is still unclear.  In our 
study both ER and PR protein were expressed fig 03 
and fig 04 in the cell nucleus. The positive expression 
ER and PR were 43 and 59 percent tab 01 respectively.  

13,15,16These results are similar as in previous studies.  

Studies on the molecular heterogeneity of breast 
cancer have shed light on the complex biology of the 
disease, driving progress and paving the way for 
targeted therapies that improve patient outcomes. 
"Endometrial cancer molecular subtypes exhibit 
d is t inct  d i f ferences in  prognosis,  c l in ica l  
characteristics, histopathology, and molecular 
behavior. Notably, the subtypes defined by ER, PR, and 
HER-2 status show significant variation, with the HER-

172 subtype displaying particularly aggressive features.

The above study was conducted at RMI KPK showing 
status of ER, PR and Her-2/ neu in EC. In literature, ER 

24 and PR positivity is consistently seen in Type-I EC. It 
was found that 44.6% cases were positive for ER, 
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Table 01. ER, PR and HER-2 Expression 

% 
Estrogen receptor  Progesterone receptor  HER-2  

Positive % Positive % Positive % Negative % Negative % Negative % 

EC 

 SC 

CCC  

MC 

Carcinosarcoma  

75.4 

10.8 

6.2 

6.2 

6.2 

42.85

0

0

0

0

44.6 

5.4 

1.8 

1.8 

1.8 

0
.3

5
1

58.9 

3.6 

0 

0 

1.8 

28.6 

1.8 

1.8 

0 

1.8 

92.9 

3.6 

0 

0 

0 

7.1 

1.8 

1.8 

1.8 

3.6 

0
.6

0
4

0
.0

0
2

EC Endometrial carcinoma, SC Serous carcinoma, CCC clear cell carcinoma and MC mucinous carcinoma.

Grading

I 

II 

III 

Total  

19.6

12.5

8.9

30.4

19

12.5

0
.2

2
2

0
.5

3
8

0
.0

0
0

30.4

19

12.5

31

19.4

5.4

8.9

31

0

0

7.1

31

50

28.6

14.3

Staging

I 

II 

III 

IV

33.9

5.4

3.6

1.8

37.5

8.9

8.9

0

48.2

7.1

8.9

1.8

23.2

7.1

3.6

0

5.4

0

1.8

0

66.1

14.3

10.7

1.8

0
.5

1
9

0
.6

6
8

0
.7

7
4

P =0.05 considered significant.



300J Saidu Med Coll Swat 2024, Vol 14 (4)

66.1% cases for PR and 7.1% were HER-2/neu 
positive. Similar results have been seen in other 

18.studies  According to Sirijaipracharoen et al., included 
108 patients, ER, PR and HER-2 expression in 59.3%, 

.1 65.7% and 2.8% respectively In this study results 
showing that, in low grade tumors grade I and II, total 
ER positive cases were 35.7%, PR positive cases were 
53.6% and HER-2/neu were nil 0.0%. In grade III 
tumors, ER positive cases were only 8.9%, PR positive 
were 7 12.5% and HER-2 cases were 7.1%. These 

1,18-19results are in concordance with previous studies.  
According to it, ER positive cases in Grade I and II were 
36.2%, PR positive cases were 21.44% and HER-2 

19positive cases were 4.3%.  

HER-2 positive results have previously been observed 
in high-grade malignant tumors and serous 

20 carcinomas. This study shows that 18% of serous 
carcinomas have increased HER-2 expression. In this 
study, none of the three serous carcinomas were 
positive for HER-2 66.6%. This percentage is much 
higher than the study mentioned above. This may be 
due to the small sample size. Other studies have also 
shown high levels of HER-2 overexpression in high-

21grade EC. Santin et al.  Approximately 80% of SCs 
21-23 were found to express HER-2 Purtle et al., Barchak 

22 et al. Khalifa et al. and Coronado et al found HER-
2/neu expression in 40%, 25%, and 18%, 

23respectively.

CONCLUSION
This study investigated the status of Estrogen Receptor 
ER, Progesterone Receptor PR, and Human 
Epidermal Growth Factor Receptor 2 HER2 in 
Endometrial Cancer EC at RMI KPK. The results 
showed that ER and PR positivity was consistently high 
in Type-I EC, consistent with literature Oncotarget, 
2017. 

HER2/neu positivity was associated with more 
aggressive features. These findings highlight the 
importance of hormone receptor and HER2 status in 
EC classification, prognosis, and treatment strategies.

Further research is needed to explore targeted 
therapies and improve patient outcomes.

Abbreviation
EC Endometrial Carcinoma
EEC Endometrioid Endometrial Carcinoma 
ER Estrogen Receptor
PR Progesterone Receptor 
HER-2 Human Epidermal Growth Factor receptor 2
RMI Rehman Medical Institute
KPK Khyber Pakhunkhwa
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