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Hormonal Receptor Expression in Endometrial Carcinoma: A Retrospective Immunohistochemical Study in a Nigerian Tertiary Hospital

Segun Samson Odetola1, Mustapha Akanji Ajani1,2*, Oluwadamilare Iyapo1,Abstract
Background: Endometrial carcinoma is the commonest genital tract malignancy in most developed nations, but it lags behind cervical carcinoma and ovarian cancers in most developing nations including Nigeria. Estrogen has been described as a promoter of endometrial carcinogenesis. Objectives: The aim of this study was to demonstrate the frequency of estrogen receptor (ER) and progesterone receptor (PR) expressions of endometrial carcinoma and to correlate it with tumour grade. Materials and Methods: Cases of endometrial carcinoma diagnosed in the Department of Pathology over a 10-year period were reviewed retrospectively. The paraffin-embedded blocks were retrieved, and immunohistochemistry for ER and PR was performed on them. Haematoxylin and eosin (H&E) slides were reviewed, and tumours were graded by three independent pathologists. Data were analysed using SPSS version 22. The level of significance was set at P ≤ 0.05. Results: There were 44 cases of endometrial carcinoma. ER and PR were positive in 29.5% and 18.2% of endometrial carcinoma, respectively. There was no significant association between ER (P = 0.361) and PR (P = 0.204) expressions and histological grade of the tumour. The most common histological grade was grade 3 with 70% of cases (36 cases), whereas 13 cases (26%) were grade 2 and only 2 cases (4%) were grade 1. Conclusion: The positive expressions of ER and PR in endometrial carcinoma suggest that steroid receptor studies may be of potential benefit in the management of some patients with endometrial carcinoma. Future studies employing larger sample size are therefore recommended.
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Introduction
Endometrial carcinoma constitutes a major gynaecological health hazard to humanity as it constitutes the third commonest female malignancy in developing countries and the first in the developed world.[1,2] Low-grade endometrial carcinomas with early stage diagnosis can be managed with surgical intervention, whereas high-grade tumours usually have a poor prognosis.[3] Endometrial carcinomas are either type 1 or type 2 tumours based on histology, i.e., endometrioid endometrial carcinoma and non-endometrioid endometrial carcinoma. Type 2 tumours are ab initio high-grade tumours, whereas type  1 tumours can be either low or high grade.[3]
The mean age of diagnosis of endometrial carcinoma  is   usually  between  61  and
63 years.[4] Estrogen is a promoter of endometrial carcinogenesis as it stimulates the rapid proliferation of epithelial cells. Estrogen  receptors  (ERα  and  ERβ) are

nuclear transcription factors.[5] Type 1 tumours arise from endometrial hyperplasia, which represents a group of disorders characterized by an increase in the endometrial size, alteration of glandular architecture, and change of gland to stroma ratio.[6] Endometrial hyperplasia has a unique relationship with endometrial carcinoma as studies have shown the malignant potential of proliferative endometrial glandular lesions that may result eventually in endometrial carcinoma.[6] Type 1 endometrial cancers are more associated with microsatellite instability, mutations in PTEN, Beta-catenin, pik3ca, and KRAS, whereas type 2 cancers have been more genetically linked to p53 mutation and Her2/neu overexpression.[7] Type 2 tumours generally occur in women later than type 1 carcinoma, and they usually arise in the setting of endometrial atrophy. Type 2 tumours are by definition poorly differentiated tumours and account for approximately 15% of the cases of endometrial carcinoma.[6]
[image: ]There is also a relatively higher hormone
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carcinoma than in poorly differentiated carcinoma, thus the higher the expression of ER and progesterone receptor (PR) staining, the better the prognosis and response to treatment.[8,9]
Hormonal therapy for endometrial cancer with its less toxic effect is a better treatment option for endometrial carcinoma.[10] Immunohistochemical expression of ER and PR can be used to prognosticate a patient as well as to predict response to hormonal treatment. This study demonstrates the frequency of expression of steroid hormone receptors in our environment correlating it with tumour grade in patients with endometrial carcinoma.
Materials and Methods
Ethical approval
Ethical approval for this study was obtained from the Joint University of Ibadan and University College Hospital, Ibadan Ethical Review Committee with approval number UI/ EC/17/0327.
Study design
[image: ]This was a descriptive study of the hormonal receptor expression characteristics of endometrial carcinoma in Nigerian women. Cases of endometrial carcinomas were reviewed retrospectively with ethical clearance from the Institutional Review Board. We studied endometrial cancer cases seen from January 2007 to December 2016 in the Department of Pathology of the Hospital.
Inclusion criteria
Archival haematoxylin and eosin (H & E)-stained glass slides and the corresponding formalin-fixed paraffin-embedded (FFPE) tissue blocks of all cases with a histological diagnosis of an endometrial carcinoma within the study period were included.
Exclusion criteria
Cases with missing paraffin blocks or inadequate tissue for immunohistochemistry were excluded from the study. Also, cases of carcinosarcomas were excluded from this study.
Immunohistochemical staining
Immunohistochemistry for ER and PR status was done using the manufacturers’ protocols.

staining, and 3 denotes strong staining. The proportion of staining is as follows: no nuclear staining is 0, <1% nuclear staining is 1, 1–10% nuclear staining is 2, 11–33% nuclear
staining is 3, 33–66% nuclear staining is 4, and 67–100% nuclear staining is 5. The total score was calculated by adding IS +PS. The maximum score is 8, and scores of 0 and 2 are negative, whereas scores 3, 4, 5, 6, 7, 8, are positive.
Data analysis
The data obtained were analysed using the SPSS software version 22 (IBM Corporation, SPSS Statistics Inc., USA, 2014). The data were presented as frequency distribution. The χ2 test was used to test for the relationship between hormonal receptor expression and histological grade and type of endometrial carcinoma. The level of significance was set at P ≤ 0.05.
Results
A total of 44 cases of endometrial carcinoma met the inclusion criteria. Out of these cases of endometrial carcinoma, it was found that 13 cases (29.5%) are ER-positive, whereas   8 cases (16%) are PR-positive. The youngest patient with endometrial carcinoma was 40 years old, whereas the oldest was 91 years with a mean age of 63 years. Table 1 shows  the distribution of the histological subtypes of endometrial carcinoma with hormonal receptors expression status. The single case of adenosquamous carcinoma, 65% of endometrioid carcinoma cases, and 75% of serous carcinoma cases are negative for ER. There is no significant association between histological subtypes and ER expression (P = 0.286). Similarly, the single case of adenosquamous carcinoma (100%), 70% of the endometroid carcinoma cases, and 95% of the serous carcinoma cases are negative for PR. There is no significant association between histological subtypes and PR status  (P = 0.283). Table 2 shows the distribution of histological grade of endometrial carcinoma and hormone receptor status. None of the grade 1 tumours was positive for ER, 38% of grade 2 tumours were positive for ER, and about 22% of high-grade tumours have positive ER status [Figure 1]. PR expression status had a similar pattern with none of the grade 1 tumours, 31% of grade 2, and 11% of grade 3 tumours being positive for PR [Figure 2].
Positive ER expression status is dispersed evenly across all age groups, and it peaked in the age group of 55–64 years

ER and PR staining reactions were evaluated only in the	 	

glandular epithelium of all cases of endometrial carcinoma. An Allred scoring method that is recommended for scoring ER

Table 1: Histological subtypes of endometrial carcinomas and hormone receptor status

	and PR expression for breast cancer as adapted for endometrial
	
	Negative
	Positive

	lesions by Łapińska-Szumczyk et al.[11] was used in this study.
	ER status
	
	

	The Allred scoring system involves the intensity of staining
	Adenosquamous carcinoma
	1 (100%)
	0

	(IS) and the proportion of staining (PS) for the nuclear antigen
	Endometroid carcinoma
	15 (65.2%)
	8 (34.8%)

	positivity of the cell.
	Serous carcinoma
	15 (75.0%)
	5 (25.0%)

	
	PR status
	
	

	Interpretation of results
	Adenosquamous carcinoma
	1 (100%)
	0

	The intensity of staining is graded as 0, 1, 2, and 3. Score 0
	Endometroid carcinoma
	17 (73.9%)
	6 (26.1%)



means no staining, 1 means weak staining, 2 means moderate

    Serous carcinoma	19 (95%)	1 (5%)	
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constituting 38%. The lowest percentage of expression was seen in the age groups of 35–44 and 75+ years, which was 8%, respectively [Table 3]. There is no significant association between ER status and the age group of the patients at diagnosis (P = 0.685).
The age group with the highest incidence of positive PR expression is 65–74 years constituting 43%. No case below 45 years was positive for PR [Table 3]. There is no statistical association between PR expression status and age group at diagnosis (P = 0.818).
Discussion
[image: ]The status of hormone receptors serves prognostic and predictive functions in endometrial carcinoma.[12,13] There have also been attempts to use hormonal receptor status and ki-67 expression in stratifying endometrial carcinomas into type 1 and type II endometrial carcinomas as against morphological classification alone.[14] High-grade tumours with advanced stage often lack expression of one or both receptors.[12] Most cases in this study were hormone receptors negative, with only 29.5% and 18.2% expressing either ER or PR, respectively. Musfera et al.[15] in India demonstrated 60.7% and 64.3% ER and PR positive rates, respectively, for endometrial cancers. A study in Lagos, Nigeria, which reviewed eight cases of endometrial cancer over a 5-year period, reported three out of the eight cases to express both ER and PR, which is about 37.5% positivity

rate.[14] This value is comparable to our finding that showed that most cases of endometrial carcinoma in our environment do not express hormone receptors. This could partly explain the higher stage of presentation of our patients with the attendant poor prognosis.[1,16] A study done in Asia inferred that the better outcomes of Asians with endometrial carcinoma can be attributable to the high prevalence of hormone receptors positive tumours in their population.[17]
Hormone receptors expressions in this study did not show any significant association between histological subtypes of endometrial carcinoma. This finding contrasts sharply with reports from studies done by Goswami et al.,[18] who established a significant association between histological subtypes and ER expression. Castagnetta et al.[19] in their study also did not find any correlation between hormone receptors and histological grades, although receptor-negative tumours were more likely grade 3 endometrial cancers. This difference in our study from others might be due to the quality of the storage of the paraffin blocks with the associated tumour heterogeneity of expression.[19] It could also be a factor of the relatively small number of tissue blocks that were reviewed in this study.
ER did not show any significant association with the histological grade of endometrial cancer (P = 0.361). Creasman[20] in his study also demonstrated that PR expression correlated with histological subtype and grade, whereas ER only correlated with tumour grade. So also Fukuda et al.[16] demonstrated

 		that PR expression correlated better with FIGO stage, grade,

Table 2: Histological grade of endometrial carcinomas and their hormone receptor status

Negative	Positive


ER status
Low grade	2 (100%)	0

and myometrial invasion depth. The study by Wik et al.[21] demonstrated that the lack of ER-α receptor in endometrial cancer is usually associated with more aggressive tumours with decreased patient survival.

	Intermediate grade
	8 (61.5%)
	5 (38.5%)
	Immunohistochemical expression of hormone receptors in

	High grade PR status
	21 (72.4%)
	8 (27.6%)
	endometrial cancer is the most reliable predictor of survival
in endometrial cancer.[16] With the significantly low proportion

	Low grade
	2 (100%)
	0
	of tumours expressing ER and PR in our environment, it

	Intermediate grade
	9 (69.2%)
	4 (30.8%)
	

	High grade
	26 (89.7%)
	3 (10.3%)
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[image: ]Figure 1: Photomicrograph showing strong estrogen nuclear receptor positivity (immunohistochemical stain, ×100)

Figure 2: Photomicrograph showing moderate progesterone nuclear receptor positivity (immunohistochemical stain, ×100)
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Table 3: Age distribution of hormonal status of endometrial carcinoma
35–44 years
45–54 years
55–64 years
65–74 years
75+ years
ER status





Negative
0
5 (16.7%)
8 (26.7%)
12 (40%)
5 (16.7%)
Positive
1 (7.6%)
3 (23.1%)
5 (38.5%)
3 (23.1%)
1 (7.6%)
PR status





Negative
1 (2.7%)
7 (19.4%)
11 (30.5%)
12 (33.3%)
5 (13.9%)
Positive
0
1 (14.3%)
2 (28.6%)
3 (42.9%)
1 (14.3%)










could be implied that the biology of endometrial cancer in our environment is much more aggressive.
Conclusion
Hormone receptors expression for endometrial cancer is relatively low in our environment when compared with that in the USA.[13] Despite the fact that the incidence of endometrial carcinoma in our environment is low, it seems to be much more aggressive with a poorer prognosis. Immunohistochemistry for hormone receptors would be very useful in stratifying our patients for appropriate care and prognosis. Future studies employing larger sample size are therefore recommended.
Limitations
[image: ]There are few limitations in this study. First, the study was an institutional-based study, and due to the low incidence of endometrial carcinoma in our environment, we  could have  a relatively low sample size to adequately power the study. Secondly, the storage condition of archival tissues can have some effect on the performance of immunohistochemistry. Despite these limitations, this study provides epidemiological data on the expression of hormone receptors in endometrial carcinoma in our environment.
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