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Abstract:

Background: The prognosis of breast cancer depends on the histological type, size of the tumor, tumor necro-
sis, skin, nipple and chest wall invasion, lymphovascular invasion, grade, stage, the status of estrogen receptor
(ER), progesterone receptor (PR), and human epidermal growth factor receptor 2 (HER2), cell proliferation
marker (ki-67), and type of therapy. Estrogen receptor and progesterone receptor expression in breast cancer is,
so far, the most useful predictive marker. Hormone receptor expression has been reported to be low in breast
cancer patients from developing countries including India. The pattern of progesterone receptor expression in
cancer breast subjects from rural areas is not well studied.

Materials and Methods: Immunohistochemistry was used for evaluation of PR expression in the mastectomy
specimens. Tumour size from the mastectomy specimen was recorded; number of lymph nodes was noted. Tis-
sue processing and staining with haematoxylin & eosin was to be done. Post mastectomy grading of the malig-
nant breast lesion was done according to Scarff-Bloom- Richardson‘s grading (SBR) system in haematoxylin &
eosin stained slides.

Results: Among the histopathological types of the tumours, IDC NOS constituted 40 cases (86.9%), Invasive
lobular carcinoma constituted 2 cases (4.3%), medullary carcinoma 2 cases (4.3%), invasive papillary carcinoma
and mucinous carcinoma 1 case each (2.2%). The total no of ER positive and negative cases were 21(45.7%)
and 25(54.7%) respectively. The total no of PR positive cases was 18(39.1%) and that of negative cases was
28(60.9%). This indicates majority of the tumours did not have hormonal receptor expression.

Conclusion: A significant inverse association between ER and PR expression and higher tumour grades and
axillary lymph node metastases was seen. No significant association was found between ER & PR expression
and the rest of the clinicopathological parameters.

Keywords: Breast Cancer, Estrogen Receptor, Progesterone Receptor, Histological Subtypes, PR Expression,
Eastern India.
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Introduction

Breast cancer is the most common cancer in wom- puberty but with increasing rates in later life [1].
en worldwide. In 2022, there were 2.3 million Epidemiological studies have shown that the global
women diagnosed with breast cancer and 670 000 burden of BC is expected to cross almost 2 million
deaths globally. Breast cancer occurs in every by the year 2030. In India, the incidence has in-
country of the world in women at any age after creased significantly, almost by 50%, between
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1965 and 1985 [2]. In the majority of breast cancer
patients, estrogen receptor (ER) and/or progester-
one receptor (PR) are overexpressed and promote
the development of breast cancer [3, 4]. The major
prognostic factors for breast carcinoma include
histological type, grading, axillary lymph node
status, lymphatic and vascular invasion, hormone
receptor status and surface epithelial growth-factor
receptors. Still others are DNA ploidy, human epi-
dermal growth factor-2 (HER-2) oncogene, cathep-
sin-D, angiogenesis and mutant p53 expression.
However, none of these is shown to have an inde-
pendent significance as a single prognostic marker

[5].

The prognostic and therapeutic implications of es-
trogen receptor (ER) and progesterone receptor
(PR) in breast cancer have been studied extensive-
ly. Up to 75% of primary breast carcinomas ex-
press ER, about 50% co-express PR and about 20%
have no ER or PR expression [6]. Hormone recep-
tor determination acts primarily as a predictive fac-
tor for response to therapeutic and adjuvant hormo-
nal therapy.[7] The presence of ER is related to a
favorable response to tamoxifen therapy and im-
proved overall survival.

Although analysis of progesterone receptor (PR)
expression is generally reported along with ER
expression, and IHC determination of PR expres-
sion has now been clinically validated [8]. It has
further been conclusively demonstrated that PR
status is independently associated with disease-free
and overall survival, that is, patients with ER-
positive/PR-positive tumours have a better progno-
sis than patients with ER-positive/PR-negative tu-
mours, who in turn have a better prognosis than
patients with ER-negative/ PR-negative tumours
[9]. The concluding fact remains that Breast cancer
patients with tumours that are ER positive and/or
PR positive have lower mortality risk after diagno-
sis in comparison to women with ER negative and/
or PR negative disease [10]. The survival ad-
vantage for women with hormone receptor-positive
tumours is intensified by treatment with neo-
adjuvant hormonal and/ or chemotherapeutic regi-
mens [11], which have been stated by various clini-
cal trials.

Our aims in this study are to evaluate the expres-
sion of ER and PR and the overexpression of Her-
2/neu in patients with breast cancer in rural West
Bengal, and to study the expression of these with
other prognostic parameters for cancer breasts,
such as histological type, histological grade, tumor
size, patients' age and number of lymph node me-
tastases.

Materials and Methods

An institution based cross sectional observational
study was done at Burdwan Medical College &
Hospital among patients’ adult females having
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history of breast lump with or without enlarged
lymph nodes from rural area around Burdwan. All
the patients suspected of breast malignancy were
clinically evaluated with age>25 years (as breast
cancer is common beyond this age) and were
included in the study. All the mastectomy
specimens sent to Department of Pathology for
histopathological examination were considered in
the study. The study was conducted after receiving
approval from the Institutional Ethical Committee,
Burdwan Medical College & Hospital, West
Bengal.

Parameters Studied: Immunohistochemistry was
used for evaluation of HER-2/neu expression in the
mastectomy specimens. Tumour size from the mas-
tectomy specimen was recorded; number of lymph
nodes was noted. Tissue processing and staining
with haematoxylin & eosin was to be done. Post
mastectomy grading of the malignant breast lesion
was done according to Scarff-Bloom- Richardson‘s
grading (SBR) system in haematoxylin & eosin
stained slides [12]. Detailed clinical examination of
the breast and the lump was done and presence of
any axillary or cervical lymph nodes was also not-
ed.

In H&E stained histopathological sections fol-
lowing parameters were studied in case of pri-
mary tumour: Histological type, microscopic
grading (Nottingham‘s Modification of Bloom‘s
Richardson‘s grading system [13]; degree of differ-
entiation and stromal characteristics.

In case of lymph nodes: Number of the lymph
nodes showing invasion by tumour and pattern of
lymph node reaction is noted whether it is follicular
hyperplasia or sinus histiocytosis. Protocol for Im-
munohistochemistry for Polymer Detection System
(Novocastra) (used in HER-2/neu and ER and PR)
was used. Immunostaining of the HER-2 protein is
to be performed for all specimens. A semi quantita-
tive score was used to record results of Estrogen
receptor & Progesterone receptor staining.

Data entry was done right after capturing of rele-
vant data for a given subject is complete. Logistic
regression, Discriminant function and Multivariate
analysis by SPSS software for Windows’ was used
for data-analysis.

Results

Forty six (46) formalin fixed and paraffin embed-
ded surgical specimens of different malignant le-
sions of breast were studied based on histopatho-
logical and immunohistochemical findings.

Age distribution and histopathological types of
tumours: The number of invasive ductal carcino-
ma (IDC NOS) cases were 40 (85.9%), 7 cases
(17.5%) of which were between 30-39 years, 18
cases (45%) were between 40-49 years, 11 cases
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(27.5%) were between 50-59 years and 4 (10%)
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cases were obtained at 60 years or above [Table 1].

Table 1: Age distribution and histopathological types of tumours

Age (Years) No of IDC cases Percentage
30-39 7 17.5
40-49 18 45
50-59 11 27.5

60 and above 4 10

Invasive Lobular Carcinoma

30-39 0 0

40-49 1 50

50-59 0 0
60 and above 1 50

Medullary Carcinoma

30-39 0 0

40-49 2 100

50-59 0 0
60 and above 0 0

Invasive Papillary Carcinoma

30-39 0 0

40-49 0 0

50-59 1 100
60 and above 0 0

Mucinous Carcinoma

30-39 0 0

40-49 1 100

50-59 0 0
60 and above 0 0

Invasive lobular carcinomas were observed on 2
occasions (4.3%); 1 case was between 40-49 years
of age and the other was above 60 years of age. The
number of medullary carcinoma cases were 2
(4.3%), both of which were seen in the age ranging
between 40-49 years. Only 1(2.2%) case of inva-
sive papillary carcinoma was found in the age rang-
ing between 50-59 years [Table 3].

Age distribution and histopathological grades of
the tumours: Grading of 42 cases was done and

only 1 case (2.4%) of Grade I was seen; whereas 25
cases (59.5%) belonged to Grade II, and 16 cases
(38.1%) to Grade III. The Grade I case was ob-
served in the age range of 40-49 years of age.

Out of 25 cases of Grade II, 4 cases (9.5%) were
between 30-39 years of age, 11 cases (26.2%) were
between 40-49 years, 8 cases (19.1%) were be-
tween 50-59 years, and 2 cases (4.8%) were found
at 60 years or above (Table 2).

Table 2: Age distribution and histopathological grades of the tumours (n=42)

Age (Years) Grade | Grade I1 Grade 111
30-39 0 4(9.5%) 3(7.1%)
40-49 1(2.4%) 11(26.2%) 7(16.7%)
50-59 0 8(19.1%) 4(9.5%)
60 and above 0 2(4.8%) 2(4.8%)

Histopathological types of tumours seen: Among the histopathological types of the tumours, IDC NOS consti-
tuted 40 cases (86.9%), Invasive lobular carcinoma constituted 2 cases (4.3%), medullary carcinoma 2 cases
(4.3%), and invasive papillary carcinoma and mucinous carcinoma 1 case each (2.2%) (Table 3/Fig. 1-3).

Table 3: Histopathological types of tumours

Histopathological Type No Percentage
IDC 40 86.9
Invasive Lobular Carcinoma 2 4.3
Medullary Carcinoma 2 4.3
Invasive Papillary Carcinoma 1 2.2
Mucinous Carcinoma 1 2.2
Total 46 100
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Age and PR expression: The total no. of PR posi-
tive cases was 18 (39.1%) and that of negative cas-
es was 28 (60.9%).

Out of the 18 positive cases, 5 cases (10.9%) were
found in the age range of 30-39 years, 7 cases
(15.2%) in the age range of 40-49 years, 6 cases
(13%) in the age range 50-59 years, and there was
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no case above 60 years. Out of the 28 negative cas-
es, 2 cases (4.3%) were found in the age range of
30-39 years, 15 cases (32.6%) in the age range of
40-49 years, 6 cases (13%) in the age range 50-59
years, and there were 5 cases (10.9%) above 60
years. The value of ¥2 for PR expression in differ-
ent age groups was 0.17 (at 1 df) and hence no sig-
nificant association (p> 0.05) was found [Table 4].

Table 4: Age, tumour size and PR expression

Age Groups PR Expression
PR Positive PR Negative
Cases % Cases %
30-39 5 10.9% 2 4.3%
40-49 7 15.2% 15 32.6%
50-59 6 13% 6 13%
>=60 0 0 5 10.9%
Total 18 39.1% 28 60.9%
Tumour Size Cases % Cases %
T1 2 4.3% 0 0
T2 3 6.5% 7 15.2%
T3 1 2.2% 4 8.7%
T4 12 26.1% 17 36.9%

Out of the 18 positive PR cases, T1 constituted 2
cases (4.3%), T2 constituted 3 cases ( 6.5%), T3 -1
cases ( 2.2%), T4 -12 cases ( 26.1%).

Out of the 28 negative PR cases, there was no case
for T1, T2 constituted 7 cases (15.2%), T3 -4 cases
(8.7%), T4 -17 cases (36.9%). The value of y2 for
PR expression in different tumour sizes was 0.04
(at 1 df) and hence no significant association (p>
0.05) was found [Table 4].

PR expression and Histopathological types: Out
of the 18 positive PR cases, 17cases (36.9%) were
positive for IDC NOS, 1 case (2.2%) for invasive
lobular carcinoma and papillary carcinoma. Out of
the 28 negative PR cases, 23 cases (50%) were
negative for IDC NOS, 1 case (2.2%) each for in-
vasive lobular carcinoma and mucinous carcinoma
and 2 cases (4.3%) for medullary carcinoma [Table
5].

Table 5: Histopathology types and PR expression

HP Types PR Expression
PR Positive PR Negative
IDC 17 36.9% 23 50%
Invasive Lobular Carcinoma 1 2.2% 1 2.2%
Papillary Carcinoma 0 0 0%
Mucinous Carcinoma 0 0 1 2.2%
Medullary Carcinoma 0 0 4.3%
Total 18 28

PR expression and Histopathological grades of
tumours: Grading of 42 cases was done. Aboutl7
cases (40.5%) were positive for PR and 25 cases
(59.5%) were negative for PR expression. Out of
the 17 positive PR cases, Grade II constituted 15
cases (35.7%), and Grade III -2 cases (4.8%). Out
of the 25 negative PR cases, Grade I constituted 1
case (2.4%), Grade II -10 cases (23.8%), and Grade
IIT -14 cases (33.3%).

The value of y2 for PR expression in different tu-
mour sizes was 6.63 (at 1 df) and hence significant
association (p< 0.01) was found between tumour
Grades and PR expression. This implies PR posi-
tivity decreases with higher grades of tumours [Ta-
ble 6/Fig. 4-5].

Table 6: PR expression and grading of tumour

Grade PR Expression
PR Positive (n=17) PR Negative (n=25)
Cases % Cases Y%
I 0 0 1 2.4%
11 15 35.7% 10 23.8%
111 2 4.8% 14 33.3%
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PR expression and lymph node metastases: Out
of the 18 PR positive cases, 7 cases (15.2%) had
lymph node metastases and 11cases (23.9%) had no
lymph node metastases. Out of the 28 PR negative
cases, 24 cases (52.2%) had lymph node metastases
and 4 cases (8.7%) had no lymph node metastases.

e-ISSN: 0975-1556, p-ISSN: 2820-2643

The value of 2 for ER expression and lymph node
metastases was 8.9 (at 1 df) and hence significant
association (p< 0.01) was found between lymph
node metastases and PR expression. This implies

PR negative cases had more lymph node metastases
[Table 7].

Table 7: PR expression and lymph node metastases

Lymph node metasta- PR Expression
ses PR Positive PR Negative
Cases % Cases %
+Ve 7 15.2% 24 52.2%
-Ve 11 23.9% 04 8.7%
Total 18 39.1% 28 60.9%

PR expression and skin involvement: Out of the
18 PR positive cases, 10 cases (21.7%) had skin
involved and 8 cases (17.4%) did not show any
skin involvement. Out of the 28 PR negative cases,
18 cases (39.1%) had skin involved and 10 cases

(21.7%) did not show any skin involvement. The
value of ¥2 for PR expression and skin involvement
was 0.35 (at 1 df) and hence no significant associa-
tion (p>0.05) was found between skin involvement
and PR expression [Table §].

Table 8: PR expression and skin involvement

Skin Involvement PR Expression
PR Positive PR Negative
Cases % Cases %
+ve 10 21.7% 18 39.1%
-ve 08 17.4% 10 21.7%
Total 18 39.1% 28 60.9%

Clinical staging and PR expression: Out of the 18 positive PR cases, Stage IIA constituted 4 cases (8.7%),
Stage IIB 2 cases (4.3%), and Stage IIIB 12 cases (26.1%). Out of the 28 negative PR cases, Stage IIA constitut-
ed 4 cases (8.7%), Stage IIB 1case (2.2%), Stage IIIA 6 cases (13%), and Stage I1IB 17 cases (36.9%) [Table 9].

Table 9: Clinical staging and PR expression

PR Expression
Staging PR Positive PR Negative

Cases % Cases %

I 0 0 0 0
Staging A 04 8.7% 04 8.7%
1B 02 4.3% 01 2.2%
JIIN 0 0 06 13%
111B 12 26.1% 17 36.9%

v 0 0 0 0
Total 18 39.1% 28 60.1%
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Figure 1: Microscopy picture illustrating the in situ component (H&E 100X)

Figure 2: Microscopy picture illustrating the DC grade III with lympho vascular invasion (100x, H&E)

o - ‘ % PR RSS2

Figure 3: Microscopy picure iustrati the etastatic deposit of Invasive ductal carcinoma in lymph
node (H&E100 X)
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Figure 4: Microscopy picture illustrating the patterns of PR positive invasive papillary carcinoma (100X)

Figure 5: Microscopy picture illustrating the patterns of PR negative invasive papillary carcinoma (100X)

Discussion

Among the hormone receptors, it can be said that
expression of ER in breast tumour might indicate
the hormonal dependence and will regress with
appropriate endocrine manipulation and assessment
of PR should assist in predicting response to hor-
monal therapy more accurately [14]. In the present
study, 46 formalin fixed and paraffin embedded
surgical specimens of invasive breast carcinoma
were evaluated for ER, PR expression and HER-
2/neu protein overexpression by applying immuno-
histochemical stain using antibody for ER,PR and
HER-2/neu and were compared with clinicopatho-
logical parameters like age, tumour size, histo-
pathological grades, lymph node metastases, skin
involvement and surgical staging. Out of the 46
cases, maximum patients were in the age group of

Bhattacharjee ef al.

40-49 years (47.8%), followed by 26.1% from 50-
59 years, 15.2% from 30-39 years of age and
10.9% above 60 years. This is in accordance with
the study conducted by Hussian M A et al (1994),
who found the peak incidence between age range
41-50 years [15]. Poonam Panjwani et al (2010)
[16] also found most of the cases below 50 years.
M.I.Perez et al also found most of the cases be-
tween 40-49 years (27.8%) [17].

Grading of 42 cases was done and 2.4% of the cas-
es belonged to Grade I, whereas 59.5% of the cases
belonged to Grade II, and Grade III constituted
38.1% and therefore majority of the cases belonged
to Grade II. Similar findings were noted by Zubair
Ahmad et al, .2009 who found 4.17% Grade I cas-
es, 75.83% Grade II cases, and 20% Grade III cases
[18]. Our findings also closely matched with the
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study of Le Doussal et al, 1989 [19]. In his study,
11-14% cases were Grade I, 55-57% cases were
Grade II, and 29-34% cases were Grade III. Lymph
node metastases were seen in 31 cases (67.4%), and
it was absent in 15 cases (32.6%). Our study close-
ly matched the study conducted by Esraa Abdul-
Aal Salman Al-Dujaily, 2008 [20], who found
lymph node metastases were positive in 69.4%
cases and negative in 30.6% cases. Aziz et al.,
(2001) [21] observed positive axillary lymph node
status in (54%), while negative axillary lymph node
status in (46%). Al Rashed et al., (2007) [22] also
reported 66% positive lymph node involvement and
negative lymph node were observed in 34% cases.
All these studies are consistent with that of the pre-
sent study.

In the present study, 76% of the cases belonged to
Stage III while 24% to Stage II. This is in accord-
ance to the study conducted by Esraa Abdul-Aal
Salman Al-Dujaily, 2008 [20], who found 56.9%
were of stage III and stage II constituted 31.9% of
the cases. This frequency agrees with Aziz et al.,
(2001) [21] who reported in their study 40.63% of
stage III and36.2% of stage II cases.

Out of the 18 positive PR cases, 5 cases (10.9%)
were found in the age range of 30-39 years, 7cases
(15.2%) in the age range of 40-49 years, 6 cases
(13%) in the age range 50-59 years, and there was
no case above 60 years. Out of the 28 negative cas-
es, 2 cases (4.3%) were found in the age range of
30-39 years, 15 cases (32.6%) in the age range of
40-49 years, 6 cases (13%) in the age range 50-59
years, and there were 5 cases (10.9%) above 60
years. Hence we could not find any statistically
significant association between age distribution and
Hormone receptor expression. Our results are con-
sistent with the findings of E. Ur Rahman (2011)
[23] who did not find any association between age
distribution and hormone receptor expression. But
the study conducted by Lucia A et al (2001) [24]
showed that hormone receptor expression increased
significantly with age.

We also did not find any significant association
between tumour size and ER & PR expression. Our
findings are supported by the study conducted by
E. Ur Rahman (2011) [23] but Lucia A et al (2001)
[24] found a significant association between ER,
PR expression and tumour size.

Out of the 18 PR positive cases, 17 cases (36.9%)
were IDC NOS, 1 case (2.2%) each were invasive
lobular carcinoma and papillary carcinoma. Out of
the 28 PR negative cases, 23 cases (50%) were IDC
NOS, 1 case (2.2%) each were invasive lobular
carcinoma and Mucinous carcinoma and 2 cases
(4.3%) were Medullary carcinoma. Our findings
closely matched with that of Chauhan N in 2010
[25] who found papillary carcinoma, mucinous
carcinoma has higher rates of ER & PR positivity

Bhattacharjee ef al.

e-ISSN: 0975-1556, p-ISSN: 2820-2643

while Medullary carcinoma cases were typically
negative for hormone receptor expression. Our
findings are also in accordance with that of S.B.
Desai et al in 2000 [26] who concluded that inva-
sive lobular, mucinous and mixed tumours are fre-
quently ER & PR positive while invasive ductal
and medullary carcinomas were predominantly
negative for ER & PR.

Out of the 20 ER positive cases( 20 cases were ER
positive out of the 42 cases whose grading was
done), Grade I constituted 1 case (2.4%), Grade II -
15 cases (35.7%), and Grade III -4 cases
(9.5%).0ut of the 22( 22 cases were ER negative
out of the 42 cases whose grading was done ) ER
negative cases, Grade II constituted 10 cases
(23.8%), and Grade III -12 cases (25.6%). Out of
the 17 PR positive cases, Grade II constituted 15
cases (35.7%), and Grade III -2 cases (4.8%). Out
of the 25 PR negative cases, Grade I constituted 1
case (2.4%), Grade II -10 cases (23.8%), and Grade
IIT -14 cases (33.3%). Hence our study showed a
significant inverse association between tumour
grades and ER & PR expression. Our findings are
in accordance with that of Luaa A et al (2001)
(299) who observed that lower histopathological
grades have statistically more ER & PR expression.
Tero A. H. Jarvinen et al (2000) also noted that
hormone receptor expression decreases with higher
tumour grades [27]. Chandra N, 2010 [25] also
found similar results. However, E. Ur Rahman
(2011) [23] did not find any statistically significant
association between ER & PR expression and his-
topathological grades. Our study also revealed that
ER expression increases with PR expression and
vice-versa and we found a significant association
between the two. Our observations are keeping in
with Almasri et al., (2005) [28], who concluded
positive correlation between ER and PR expres-
sion. A strong correlation between ER and PR ex-
pression was noted in our series. Unlike ER, how-
ever, there was only a low tendency for PR to be
associated with smaller carcinomas and with older
patients, but this tendency was not statistically sig-
nificant [28].

Singh R et al study (2014) had revealed that the
invasive ductal carcinoma was the most common
subtype (94%). The ER status was available in 101
(49.3%), PR in 99 (48.0%), and HER2 in 82
(39.8%) cases. In patients in whom this data were
available, ER was positive in 44.6%, PR in 40.4%,
and HER2 in 34.2%. Out of the 82 patients in
whom data on all three receptors were available,
34.1% patients had triple negative tumors. Analysis
of their data showed a trend toward increasing ER
and PR expression with age but this was not statis-
tically significant. The average age of menopause
was between 40-50 years of age [29].
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Conclusion

An inverse statistically significant association be-
tween lymph node metastases and hormonal recep-
tor positivity was also noticed. This indicates ER &
PR positive tumours have less no of lymph node
metastases.

No significant association between skin involve-
ment and ER & PR positivity was observed. Re-
garding clinical staging and ER & PR positivity, no
significant association was found. Comparison be-
tween ER and PR expression showed a statistically
significant association between the two, which
means majority of the tumours which were positive
for ER, also showed PR positivity and vice-versa.

Ethical Approval: Ethics approval has been taken
from IEC, Burdwan Medical College & Hospital,
and West Bengal.
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