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ABSTRACT

Background: Breast carcinoma (BC) is the second most leading cancer which mostly occurs in
younger age group. It is better to represent BC by the combined receptor expression pattern, as single
receptor status alone will not help in treatment and management of tumor. This study aims to analyze
the expression pattern of ER, PR and Her-2/neu hormone receptors in BC patients for evaluating
their clinicopathological correlation with other factors for BC development in the Southern Assam
region of India.

Methods: 60 number of breast carcinoma cases were studied from December 2016 — November
2018. Immunohistochemical analysis of all the samples were done. Data including age, gender,
tumor size, histological grade and type, lymph node status were collected from the Pathology Dept.
All the data were entered and analyzed in SPSS Software. ANOVA analysis and Pearson

correlation test was done for determining statistical significance.

Results: The mean age was found to be 41.33 + 9.63. The most common type of carcinoma was
found to be Invasive Breast Carcinoma (Ductal), NOS Type. Grade-Il was the most prevalent type
followed by Grade-Ill and Grade-I. PR is statistically significant with age (p=0.001) and gender (p=
0.002). ER and PR are significantly positively correlated with each other ('r'=0.323 and p=0.012) and
Her2/neu was significantly negatively correlated with ER and PR expression ('r'=-0.333, p=0.009 and
'r'=-0.274, p=0.034 respectively).

Conclusion: In this present study ER/PR expressions were found to be low, while Her-2/neu over-
expression was higher. So, Her-2/neu, is an important predictive and prognostic marker at a very
young age.
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INTRODUCTION

BioMedical and Clinical Research

(An Official Publication of "lbn Sina Academy of Medieval Medicine & Sciences")

In India breast carcinoma (BC) is the second most leading
cancer strongly related to age. It is mostly occurred in
females of younger age group and affects a smaller number
of males (less than 1 %) in comparison to female." On the
basis of hormone receptor status, BC can be divided into four
different subtypes viz. Luminal A type (ER/PR* Her2):
ER*/PR*/Her2" ; ER/PR*/Her2- ; ER*/PR/Her2 ; Luminal B
type: ER*/PR*/Her2*; ER/PR*/Her2*; ER*/PR/Her2*; Non-
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luminal or Her2neu type: ER/PR/HER2* and triple negative
or basal-like: ER/PR/Her2-.2 It has a complex heterogenous
characteristic which is controlled by multiple genetic and
epigenetic alteration."® Study of different biomarkers plays
an important role as a good prognostic factor and
management of BC. Other clinicopathological factors such as
histological type and grade, tumor size, lymph node status
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also acts as prognostic factors. However, of all these factors,
prognosis and management of BC is highly influenced by
interrelationship of Estrogen Receptor (ER) and
Progesterone Receptor (PR) and Human Epidermal Growth
Factor Receptor-2 (Her-2/neu) expression in tumor.* Earlier
studies have shown that triple negative and Her-2 type BC
are the two molecular BC subtypes, which are common in
younger females. Moreover, this cancer type is found to be
more aggressive in the younger females than the older
ones.’ However, it is better to represent BC by the combined
receptor expression pattern, as single receptor status alone
will not help in treatment and management of tumor.
Therefore, recent management protocol separates the triple-
negative and ftriple-positive tumor for better treatment and
diagnosis of BC.®

In these contexts, the present study aims to analyze the
expression pattern of ER, PR and Her-2/neu hormone
receptors in BC patients for evaluating their
clinicopathological correlation with other factors for BC
development in the Southern Assam region of India.

METHODS

In this retrospective  study, we have done
immunohistochemistry (IHC) technique for evaluating the
level of expression of hormone receptors. The paraffin-
embedded tissue sections of breast carcinoma from 60
consecutive patients who had undergone surgery at the
Department of Surgery, Silchar Medical College & Hospital
(SMCH) between December 2016 — November 2018 were
included in the study. The histopathological diagnosis of
breast carcinoma was established by standard light-
microscopic evaluation of sections stained with Hematoxylin
and Eosin in each case. Estrogen receptor (ER),
progesterone receptor (PR) and Her-2/neu status was also
noted.

Clinical and demographic data including age, sex, tumor
size, histological type, grade, lymph node status, were
collected from Department of Pathology, SMCH.
Immunohistochemical (IHC) analysis: IHC of ER, PR and
Her-2/neu onco-protein was performed on 4 um thick paraffin
embedded tissue sections placed on coated frosted slides.
After deparaffinization and blocking of endogenous
peroxidase, Her-2/neu immunostaining was performed using
rabbit monoclonal antibody Her-2/neu (SP3) as primary
antibody (Cell Marque, made in USA) at 1: 100 dilution and
also estrogen receptor (SP1) and Progesterone Receptor
(Y85). Binding of the primary antibody was checked by
CRF™ Anti —polyvalent HRP Polyvalent HRP Polymer (DAB)
Staining kit.”

HER-2/neu scoring of IHC slides was done on light
microscopy as per the recommended American Society of
Clinical Oncology (ASCO) guidelines.® The immunostaining
was read in a semiquantitative manner and graded as
follows: 0, 1+, 2+ and 3+. Scores 0 and 1 were considered
as negative expression while scores 2 and 3 were
considered as equivocal and positive expression for HER-
2/neu respectively.® Sections which showed strong
membrane staining of normal epithelia of breast were
rejected and subjected to a repeat IHC.

Scores of 2+ were taken as equivocal cases, which were
further recommended for Fluorescent in situ hybridization
(FISH) analysis for Her-2 /neu amplification.®

Modified Bloom-Richardson—Elston grading system (also
called the Nottingham system) was used for the classification
of breast cancer.°

ER and PR scoring was done by using Allred Score System"’
which combines the percentage of positive cells and intensity
of the reaction produced in most of the carcinomas. The 2
scores are then added together for a final score with scores
0-2 taken as negative and 3-8 as positive.?

Statistics:

All the data were entered and analyzed in SPSS Software
[PASW Statistics 18, Release 18.0.0 (Jul 30, 2009)] and
VassarStats: Website for Statistical Computation (http:/
www. vassarstats. net/newcs.html). ANOVA analysis and
Pearson correlation test was done for determining statistical
significance. Data were expressed as numbers and
percentages.

Ethical consideration and clearance:

This study was conducted after obtaining the ethical approval
from ethical committee of our institution vide letter No.
SMC/13/3420 dated 11/03/2015

Funding agency: This study is funded by DHR/ICMR.

RESULTS

1. Status of different clinicopathological factors in

different age groups:

In our study,60 patients of breast carcinoma were taken and
categorized in four different age groups viz. <32years; 32-
41years; 42-50 years and >50 years. The mean age was
found to be 41.33 + 9.63. Out of 60 patients 58 female and
only 2 male patients were found and it was observed that
gender is statistically significant with age (p=0.004) and most
of the female patients belongs to 42-50 age group (n=22,
36.7 %) whereas both the male patient was more than 50
years old age group as shown in Table-1. The number of
cases is highest in younger age group (n=22, 36.7%) and
lowest in older patient (n=8,13.3%).
The mean tumor size ranges between <4cm to >12cm with
highest cases with size 8-11.9 cm. However, this was not
statistically significant with age (Table-1)
The left side breast carcinoma was more common (n= 38,
68.33 %) than that of right-side carcinoma (n= 21, 35%) and
we also found one case with both side carcinoma. (Table-1)
Statistically significant association was not observed
between location of breast carcinoma and age.
In this study we observed three types of histological grade:
Grade-l, Grade-ll and Grade-lll. We observed that most of
the cases belonged to Grade -Il (n = 36, 60%) followed by
Grade-lll (n = 13, 21.67%) and Grade-| (n=11,18.33%). The
result shows no statistically significance difference between
histological grade with age. (Table-1)
The most common type of carcinoma was found to be
Invasive Breast Carcinoma (Ductal), NOS Type (88.3%) and
other types of carcinomas (n= 7, 11.67%) -includes Lobular,
Papillary, Medullary, Oncocytic, Fibroadenoma breast
carcinoma, Phylloid Tumor, Secretory breast carcinoma.
In present study, there were highest number of cases having
less than 4 positive lymph nodes.
It was also observed that both histological type and lymph
node was not statistically significant with age. (Table-1)
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Table 1: Status of different clinicopathological factors among the
study subjects of different age groups
Age groups (Years) [Mean Age: 41.33 £ 9.63]

Factors 32-41 42-50

=19 | m=22
G1.7%)] | (36.7%)]

Gender 0.004
2

Male - - - 2(3.33) (3.39)

Female 11 19 22 6 58

(18.33) (31.67) (36.67) (10.00) (96.67)
Mean Tumor Size

o 0.374
<4om 5633 3600  3(00)  2(333) (211 367)
6 15
479cm 3600) | 563 o 1060 h
9 7 21
8-119.em 108 se  aren | 468D asag
6 11
>120m 2639 263 0y 1080 a5
Location of Breast 0.740
Cancer
1
Both . 1(167) . . (16
" 8 10 14 6 38
(1333) | (1667) | (2333)  (10.00) = (63.33)
) 8 8 21
Right 360 iy s 263 gacg)
Histological Grade 0.414
Grade | 1(167) | 3(500) (10(.500) 1(167) (1;133)
Grad 8 11 10 7 36
el (1333) | (1833) | (1667)  (1167) | (60.00)
Grade I 2(333) | 5(833) (10(.500) ; (211367)
Histological Type
oG 8 16 2 8 53
(1333) | (2667)  (3500) (1333  (88.33)
7
Others 3(5.00  3(500) 1(167) . (167
Lymph no§de Status 0.188
N 7 10 14 8 39
<4 Positive (1296) | (1852)  (2592) | (1481) | (72.22)
N 7 6 15
> 4 Positive 2(3.70) (12.96) (11.11) - (27.78)
Estrogen
Receptor(ER) 0.069
Positive e 1767) 3(500) | 4(667) (251 %0)
. 10 12 19 45
Negative 1667) (000 ter) | @) 7500
Progesterone
Receptor (PR) 0.001
Positive 3(5.00) ; 3600 563 §.133)
. 8 19 19 49
Negative (1333) | 3167) | (3167 GO0 | g6y
HER2Neu Receptor 0.798
- 6 15
Positive 300) i 4680 203 i
Nocative 8 13 18 6 45
9 (1333) | (2167) | (3000)  (10.00) = (75.00)
Combined
Receptors Status 0.001
ER+ve || PR+ve || 6
. 1(167) . 1167) 468 o0
ER+ve || PR-ve || R 7 R 9
HR -ve (1167 2033 (15.00)
ER-ve || PR+ve || R 5
2IPR 2(333) 263 1087 g5
ER-ve || PRve || HR 6 15
o 3600 qopy 4681 263 pgny
ER-ve || PRve || HR 6 13 25
e 5633) ' 00 @161 | 0O uyey

Note. § In four (04) tumor samples, the Lymph node status
could not be ascertained, for which the values mentioned in
above table is based on 54 samples only. The BOLD values
are statistically significant (p-value < 0.05)

Immunohistochemistry was done for all the samples and we
found that out of 60 number of patients, 25% were ER
positive and 75% were ER negative. The positivity rate of ER

was found to be more in younger age group. We also
observed 18.33% were PR positive and 81.67% were PR
negative and positivity rate was more in older age group.
While the rate of Her-2/neu positivity was found to be 25%
and 75% were Her-2/neu negative. It was noted that the over-
expression of Her-2/neu was more in younger age group
whereas older age group were more likely to be PR positive
than younger groups (Table-1). Our study shows triple
negative breast cancer (TNBC) and Her-2/neu type tumors
are the two molecular subtypes which were more common in
younger age groups.

In our study, expressions of different hormone receptors
were statistically analyzed under different age groups, and it
was observed that expression of PR is statistically significant
with age (p=0.001). The Bar diagram (Fig: 1A) shows positive
expression of ER and Her-2/neu found more in younger age
group and expression of PR found to be more in older age
group. While negative expression of ER and Her-2/neu is
more in middle aged group and PR negativity was found in
younger as well as middle age group.

A

N
HerzNewve || SRy
Her2iNeusve ;s

PRve

PRéve

Receptor Status

~2| [——
j—
(=]
—

R | —
——

ERsve

000 1000 2000 3000 4000

Percent frequency of patients

Figure 1. Distribution of hormonal receptors under study among
different age groups (A), and in all possible combinations (B)

2. ANOVA analysis of hormone reactivity under
different age groups:

Statistical significance difference among the cases,
expression of hormone receptors and other
clinicopathological factors of the breast cancer patients was
determined using ANOVA. Analysis of variance outcome
indicates that age is statistically significant with the
expression of PR (p=0.001) and gender is also statistically
significant with expression of PR (p= 0.002), all <0.05
significance level but these two factors had no significance
difference with ER and Her-2/neu receptor. Except these two
factors other clinicopathological factors such as tumor size,
location of breast cancer, histological grade and lymph node
status shows no such significant association with expression
of ER, PR and Her-2/neu (Table-2).

Table 2: ANOVA table corresponding to the expressions of the
hormonal receptors under study with different clinicopathological
factors

Estrogen Receptor (ER)

Progesterone Receptor (PR) Her2/Neu receptor (HR)

Factors Sumof
Sum of Sum of Suuare
Squares value Squares value d Vi

alue
Age 000 0z o8
st 120 250 O s | essm | O 0190 :
041 1052 | 000 067 | 041
Gender ote | oera | O 1380 . 0 0129 s :
Mean
Tumor oz | oare | 000 0138 ozst | OB o | OB 088
Size (cm)
Location
of Breast ogs 20 | 00 0305 1008 OF oo | 0H OB
Cancer
Histologica 0.05 0.15 1.36 0.26
sl 1068 20w 0579 198 O 0514 3 2
Lymph
node ote | osis | O 0103 o8 | % oou | O 0B

Status
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Note. The BOLD values are statistically significant (p-value
< 0.05).

3. Correlation between expression of hormone
receptors and clinicopathological factors:

Pearson correlation coefficient test was done to evaluate
correlation between expressions of hormone receptors and
different clinicopathological factors (Table-3). It was noted
that ER and PR are significantly positively correlated with
each other (‘’r=0.323 and p=0.012). However, Her-2/neu was
significantly negatively correlated with ER and PR
expression (‘r= -0.333, p=0.009 and ‘r= - 0.274, p=0.034
respectively). It was also observed that PR is significantly
positively correlated with gender (‘r=0.392 and p=0.002).

Table 3: Pearson correlation among expressions of the hormonal

receptors under study with different clinicopathological factors
Pearson
correlation p

Receptors Factors . Remarks

coefficient value
r

Age (years) 0.133 0.310
Gender 0.107 0415
Mean Tumor Size (cm) 0.019 0.887
Estrogen Locatggn(:e?re%t 0.076 0.563
Receptor (ER) Histological Grade 0213 0.102
Lymph node Status 0.213 0.122
Progesterone Receptor 0.323 0.012 positive
(PR)
Her2/Neu receptor (HR) -0.333 0.009 negative
Age (years) 0.232 0.075
Gender 0.392 0.002 positive
Mean Tumor Size (cm) 0.063 0.632
Progesterone Locatlé)gncif::reast 0.142 0.279
Receptor (PR) Histological Grade 0.230 0.078
Lymph node Status -0.129 0.352
Estrogen Receptor (ER) 0.323 0.012 positive
Her2/Neu receptor (HR) -0.274 0.034 negative
Age (years) -0.072 0.586
Gender -0.107 0415
Mean Tumor Size (cm) -0.094 0.475
Her2/Neu Locatggn(:e?re%t 0076 0563
receptor (HR) Histological Grade 0213 0.102
Lymph node Status -0.096 0.490
Estrogen Receptor (ER) -0.333 0.009 negative
Pr°geS'er(‘;,“% Receptor 0274 003 | negative

Note. The BOLD values are statistically significant (p-value
< 0.05)

DISCUSSION

Breast carcinoma (BC) is a major concern and one of the
leading causes of cancer related death worldwide. BC like
many other types of cancer is a complex heterogeneous
disease controlled by a multitude of genetic and epigenetic
alterations.” According to WHO report of 26 march 2021,
female gender is the strongest breast cancer risk factor

whereas BC occurrence rate in men is approximately 0.5-
1%."? The treatment of breast cancer in men follows the
same management as for women.'3 In our study both male
and female patients were included and we found that out of
60 there were 58 females and only 2 males in our study which
is quite similar to another study." In our study, the mean age
of the patient is 41.33 + 9.63 which is almost similar to
another study' and our study corroborates with the findings
of another study where the age group of 41-50 has highest
number of BC cases.®

Present study shows IDC (NOS) was most common type of
BC and most tumors were of Grade-II which is similar to the
data reported by many other local and international studies.
Many studies reported that IDC is one of the most
predominant variants.* '3

In our study the positivity rate of ER, PR and Her-2/neu
expression is very low in comparison to the other
studies."'®7 This may be due to the fact that most of the
patients in our study were of younger age group where
expression of hormone receptor is lower and it increases with
age i.e., in post-menopausal age group. However, the triple
negative tumors found to be higher in our study and like many
other reported data TNBC (Triple Negative Breast
Carcinoma) is found to be over-represented in younger
patients.® Also, we analyzed that there is an over-expression
of Her-2/neu in younger age groups. This shows that
expression of Her-2/neu and triple negative tumors
decreases with increase of age.

When it was statistically analyzed, we found the expression
of PR is statistically significant with age and the positivity of
ER/PR increases with age. However, the proportional
increase in ER and PR positivity with age was mostly noted
for PR than for ER.#"% In young patients, levels of circulating
estrogens are higher than that of older age groups and
correspondingly they show a lower expression of hormone
receptors, which is reflected in their tumors. In the Asian
population there is a variation in hormone receptor
positivity.'® Our studies shows that ER and PR is positively
correlated with each other but inversely correlated with Her-
2/neu. This is similar to the studies conducted by many
authors.*14

Our study shows gender is statistically significant with age
and we also found significantly positive correlation between
PR expression and gender. However, this result correlates
with the findings of another study which also shows
significance difference in expression of PR but not ER
between genders.?°

Unlike other reported data that shows correlation between
ER expression and tumor grade, we were unable to confirm
such correlation in our study.?’ We did not find any
statistically significant correlation between Her-2/neu
expression and lymph node status which is in contrast to
other study.™ In contrary to the other studies our study
showed no correlation between ER/PR and histological
grade.'?" Also, we analyzed that the expression of these
receptors had no significant correlation with tumor size. This
finding supports the studies of many authors.'#22

CONCLUSION

In this present study ER/PR expressions were found to be
low, while Her-2/neu over-expression was higher. This may
be because of the reason that most of the patients in our
study were of younger age group and from which we can also
conclude that breast carcinomas mostly occur in younger
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age group which is very aggressive and has a worse clinical
outcome as compared to that in the older group if detection
is delayed.

So, this study shows that Her-2/neu, is an important
predictive and prognostic marker at a very young age.
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