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Abstract
Introduction: Breast cancer is the most common cause of death of women worldwide and it is the most common malignancy in
Indian females followed by carcinoma cervix. Diagnosis involves various modalities like clinical examination, radiological
investigations, fine needle aspiration cytology (FNAC) and histopathological examination. Recently, immunohistochemistry
(IHC), is becoming a standard methodology in pathology laboratories worldwide. IHC provides substantial information with
regard to diagnosis, therapeutic prediction and prognosis of breast cancer. Therefore, hormonal studies evaluating the status of
estrogen receptor (ER), progesterone receptor (PR) and Human epidermal growth factor-2 (Her2 neu) have become a part and
parcel of the histopathology reporting.
Materials and Methods: Present study included 100 cases of Infiltrating Ductal Carcinoma (IDC) breast diagnosed in
mastectomy specimens received in department to Pathology, Rohilkhand Medical College and Hospital, Bareilly between July
2014 to June 2017. Other histological variants were excluded from the study. Various parameters including age, site, tumor size,
lymph node metastasis, histopathological grading, hormone receptor status namely ER, PR and Her2 neu were studied. The
histological grade was correlated with the hormone receptor status.
Results: Majority patients belonged to the age group of 41-50 years (34%). Most of the carcinomas were of Bloom Richardson
grade II (73%). In terms of the IHC profile, majority were ER/PR negative and Her2 neu positive (45%).
Conclusion: Breast carcinoma should be studied in all respects in order to understand its behaviour. Additionally,
immunohistopathological studies should be carried out in all cases in order to obtain predictive and prognostic information.
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Introduction
In the present era, breast lump, whether benign or
malignant, is a source of concern and worry for the
patient as well as the treating doctor. Breast cancer is
heterogeneous and hormone dependent disease
resulting from the mitogenic effects of hormones such
as estrogen and progesterone.1 In the Indian context,
breast cancer is particularly important as it has been
recently ranked as the number one cancer among Indian
females with age adjusted rate as high as 25.8 per
100,000 women and mortality 12.7 per 100,000
women.2 Breast cancer has a heterogeneous prognosis
with diverse factors including histologic subtypes,
grade, lymph node status, ER, PR, Her2neu status,
proliferation activity, status of tumor suppressor genes
and oncogenes like BRCA.3 Prognosis of breast
carcinoma is worse with higher grade, tumor subtypes
like medullary and lobular carcinoma, lymph node
metastasis, negativity for ER, PR and positivity for
Her2neu, with excess of oncogenes and also presence
of BRCA-I gene.4 Breast cancer projection for India
during the time period 2020 suggests the number to go
as high as 17,97,900.2 Henceforth, evaluation of the
possible prognostic parameters such as the hormonal
markers and their correlation with grade of tumor is of
growing interest. Present study is an attempt to study

the prognostic and predictive parameters of carcinoma
breast.
Materials and Methods
The study was approved by the institutional ethical
committee. Present study was done on 100 mastectomy
specimens received in the department of pathology,
Rohilkhand Medical college and Hospital, Bareilly
between July 2014 to June 2017. The specimens were
grossed as per the standard protocols, subjected to
routine tissue processing followed by Haematoxylin
and Eosin (H & E) staining and IHC staining for ER,
PR and Her2 neu. Histopathological features were
reported before subjecting the sections for IHC
analysis.
Inclusion Criteria: 100 cases of mastectomy
specimens having the histomorphological features of
Infiltrating Ductal Carcinoma (IDC) breast were
included in the study.
Exclusion Criteria: Mastectomy specimens diagnosed
as malignant tumors of stromal origin and histological
variants other than IDC were excluded from the study.
IDC diagnosed on core needle biopsies or lumpectomy
specimens was also excluded from the study.
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Histopathological diagnosis based on the
morphological features was made by two independent
senior pathologists. Lymph node status for metastasis
was also assessed. Grading of infiltrating ductal
carcinomas was done according to Modified Scarff
Bloom Richardson scoring system (Nottingham grading
System). Immunohistochemistry panel consisting of
estrogen receptor (ER), progesterone receptor (PR) and
Her2 neu was applied on the unstained sections in all
the cases and results were interpreted. For ER and PR
staining Allred scoring system5 was applied, which is
based on the intensity of staining and proportion of
positive tumour cells. Proportion score is given on the
basis of percentage of cells showing nuclear stain (1%
with score of 1, 1-10% given score of 2, 10-33% given
score of 3, 33-66% given score of 4 and 66-100% given
score of 5. Intensity score is given as 0 with negative
staining, 1 with weak staining, 2 with intermediate
staining, and 3 with strong staining. Total score of >2 is
considered positive for significant expression of ER and
PR. For Her2 neu staining, American Society of
Clinical Oncology (ASCO) guidelines on the
cytoplasmic membrane staining were taken into
consideration.
Observation and Results
Our study included 100 cases of invasive breast
carcinoma having histology of infiltrating ductal
carcinoma. Age of patients varied from 20-80 years.
Maximum number of cases belonged to the age group
41-50(34%) years followed by 31-40 years(32%). 19%
of the patients belonged to the 51-60 years age group.
Least number of cases (2%) were in 71-80 years age
group.
Histological grade of tumor was drawn as per
Modified Scarff Bloom Richardson scoring. According
to the result, maximum cases were of grade 2 in 73% of
cases followed by 14 cases belonging to grade1 (16%)
and least number of cases i.e.13 belonging to grade
3(13%).
Other tumor characters are summarized in table 1.
Lymph node metastasis was negative in the majority of

the cases (63%). As regards the site for breast
carcinoma, right breast (46%) was slightly more
involved than the left breast (43%). A single case
involved bilateral breasts (1%). Regarding the size of
breast growth, 23% of cases had size<2cms (T1), 52%
measured between 2 to 5(T2) cms and 25% measured
>5 cms (T3).
In terms of the immunohistochemical findings, it
was observed that Her2 neu positivity was seen in
maximum number of cases(80%). 41% of the IDC
cases were positive for ER and 24% cases showed PR
positivity as depicted in table 2. This was observed that
majority of grade I cases were ER + where as higher
grade cases (Grade II & Grade III) were PR + and
HER2 Neu + and this difference was found to be
statistically significant. (p value < 0.05 by Fisher’s
Exact test)
We divided the results of immunohistochemistry
results into five broad categories according to their
prognostic and predictive values (Table 3) namely,
ER+/PR+(with Her2neu negative), ER+PR-, ER-PR+,
Her2 Neu+(with ER and PR negative), Triple
positive(ER+/PR+/Her2 Neu+) and Triple negative
(ER-/ PR-/HER2NEU-). Majority of cases showed the
profile of Her2neu +/ER-/PR- (45%), followed by
ER+/PR- in 22% of the cases. ER-/PR+/Her2 neu- were
seen in 11% of the cases. Almost equal number of cases
fell in the category of triple negative (9%) and triple
positive (8%). Least number of cases belonged to ER/PR+ category. These results were also correlated with
the grade of the tumor, which showed that maximum
number of grade II & grade III tumors were of the
immunological profile Her2 neu+ in 55.71% and
42.85% respectively. Grade I tumors showed
immunological profile of ER+/PR- in maximum cases
(50%). It was observed that higher grade cases were
having tendency for triple positive/ triple negative/
HER2NEU positive whereas low grade cases had more
ER or PR positivity. This difference in distribution was
found to be statistically significant. (p value < 0.05 by
Fisher’s Exact test)

Table 1
Tumor Character
Lymphnode Metastasis
Side Involved

Tumor Size

Result
Present
Absent
Right
Left
Bilateral
≤2cms
>2 cm and ≥5cms
>5cms

No. of cases
37
63
46
43
1
23
52
25
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Table 2

ER Positive
PR Positive
Her 2 Neu Positive

Table 3
Histological Grade
Hormone Receptor Status
ER +/ PR+
ER+ /PRER- /PR+
HER 2 NEU +
Triple positive
Triple negative
Total

Grade I

Grade II

Grade III

Total

15
07
08

22
14
62

4
3
10

41
24
80

Percentag
e (%)
41
24
80

P value
0.012
(Fisher's Exact
Test with
simulated p-value)

Grade I

Grade II

Grade III

Total

%

P Value

7
8
0
0
0
1
16

4
13
5
39
5
4
70

0
1
0
6
3
4
14

11
22
5
45
8
9
100

11
22
5
45
8
9
100

0.0005
(Fisher's Exact Test
with simulated p-value)

Discussion
Breast carcinoma is one of the leading cause of
death in women worldwide. It has been ranked the most
common cancer in Indian females.2 Present study was
done on 100 cases of breast carcinoma having the
histology of infiltrating ductal carcinoma breast.
The most common age group for IDC breast that
was observed in our study was 41-50 years i.e. the
perimenopausal and post menopausal age group. The
mean age came out to be 48.68 years. These findings
are consistent with the studies conducted by other
Indian studies like Vedashree et al,6 Geethamala K,7
Chandrika Rao8 and Lakhmini et al9 while it is in
contrast with western studies such as study conducted
by Rhodes et al10 in which he observed the most
common age group for invasive breast carcinomas to be
>50 years with mean age of 64 years. Usually, in Asian
countries breast carcinoma occurs a decade earlier than
western countries and also, there is a paradigm shift
towards the younger age group.6,11 This difference has
also been reported in other studies as well and can
attributed to the difference in age distribution. In our
country only 7% of the population is above the 60 years
age group.7 Other factors such as late age of marriage,
westernization of diet and reduced breast feeding are
also implicated.12
In our study, the majority of cases (52%) had
tumor size between 2-5cms (T2 stage). This is in
coherence with other Indian studies carried out by
Biswal et al4 in Cuttack, Vedashree et al6 in Chennai
and Suvarchala et al13 in Chennai. Study from a
Western country done by Adendaya et al.14 showed
71% cases of breast carcinoma with size less than 2
cms. This can be explained on the basis lack of
awareness regarding breast cancer and paucity of breast
cancer screening programs in our country and vice
versa in the western countries.

In our study right breast was marginally more
involved than the left breast, whereas in a study carried
out by Geethmala et al,7 right breast was involved
slightly more than left. This parameter is variable in
other studies as well, and is not considered clinically
significant.
As regards the Modified Scarff Bloom Richardson
grading, in our study, majority of cases belonged to
grade II i.e. in 73% of the total number of cases. This is
in coherence with many other Indian studies e.g. studies
by Kanchan et al (U.P.),15 Vedashree et al (Chennai),6
Vasudha et al (Surat),16 Suvarchala et al (Chennai)13
and Geethamala et al(Bangalore),7 where maximum
number of tumors belonged to grade II. The
histomorphology of all the tumor grades is depicted in
Fig. 1.
In our study, lymph node status was positive for
metastasis in 37% of the cases, while it was negative in
63% of the cases. This is in contrast to the study by
Vasudha et al16 where, almost equal number of cases
were positive (53.44%) and negative (46.56%) for
metastasis in the axillary lymph nodes.
As regards the stage of the tumors, majority of
cases in our study and other Indian studies belonged to
stage 2 or 3, while in western studies, majority cases
were detected in stage 1.4,14 This can be attributed to the
efficient screening and awareness programs for breast
carcinoma active in the western world.
In the modern era, no histopathology report of
breast carcinoma is considered to be complete without
immunohistochemical analysis with respect to ER, PR
and Her2 neu. As compared to microarray,
immunohistochemistry provides a relatively easier and
less expensive modality that can be done on paraffin
embedded tissue. These markers have got huge
prognostic as well as predictive value. According to the
early breast cancer trialists collaborative group, amount
of estrogen receptor positivity in the primary tumour
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predicts the benefit the patient will receive from
adjuvant endocrine therapy.8
Tumors that express both ER and PR have the
greatest benefit from hormonal therapy. Normally,
HER2/neu receptors control cell growth and repair of
healthy breast cells. When Her2 neu is overexpressed,
breast cells grow and divide uncontrollably. The tumors
expressing Her2 neu are treated using transtuzumab, a
humanised monoclonal antibody directed against cells
that express HER2 /neu.1 Now a days adjuvant therapy
in a case of breast carcinoma is determined on the basis
of the immunohistochemistry results
As depicted in table 4, ER positivity was seen in
41% of the cases, PR positivity was present in 24% of
the cases and Her2 neu expression was evident in 80%
of the cases of IDC. This finding is particularly
important because of the effectiveness of Trastuzumab
(Herceptin) in Her2 neu positive tumors. Therefore,
assessment of HER2/neu status in patients with
metastatic breast carcinoma has become an even more
important clinical consideration.17
We compared the immunohistochemical results
with other similar studies. In our study majority of
cases of breast carcinoma were of the hormonal profile
Her2 neu positive/ ER -/PR- seen in 45% of the cases
followed by ER+/PR-(22% cases) followed by
ER+/PR+(11% cases). This is in contrast to many
earlier studies carried by Geethmala et al,7 Ghosh et
al,18 Ambroise et al,12 Suvarchala et al,13 Sharif et al,19
Adendaya et al14 where majority of cases were of the
hormonal profile ER+/PR+ but in coherence with a
study conducted by Dutta et al20 where Her2 neu
positivity of 57.2% was reported. In various studies
conducted in overseas too, Her2 neu positivity was
lesser as compared to ER/PR positivity. Amongst the
western studies, a study by Priti et al21 in New York,
ER positivity was seen in 71.6% cases, PR was positive

in 47.4% cases and Her2 neu was positive in 47.4% of
cases. In another study conducted in Jordon on 267
cases of breast carcinoma, ER, PR and Her2 neu
positivity was 50.8%, 57.5% and 17.5% respectively.22
In a study conducted in Karachi, Pakistan ER,PR and
Her2 neu positivity was 32.7%, 25.3% and 24.7%
respectively. The results of present study are not in
concordance with the majority of western studies, while
the results are more coherence with the studies in the
Asian population. This can be attributed to the lower
tumor grade and higher age (perimenopausal) at the
time of diagnosis. Higher Her2 immunoreactivity may
be inherent in breast carcinomas in Indian women. Her2
neu can predict resistance to hormonal therapy.20
Other point to be noted was that majority of cases
of the hormone profile Her2 neu positive belonged to
grade II. This is in contrast to study by Biswal et al4
where Grade 2 tumors showed maximum ER positivity
(40%) and minimum Her-2/neu positivity and
Geethamala et al,7 where 64.9% of grade 2 tumors were
ER+/PR+. Our study showed very less number of cases
(9%) as triple negative wherein ER, PR and Her2 Neu
were negative. Study by Biswal et al4 showed 35%,
Bhagat Vasudha M et al.16 showed 25.86% cases and
Patil et al.23 showed 19.9% cases as triple negative
respectively. Majority of triple negative cases in our
study were of grade III, similar to study conducted by
Geethamala7 et al. Triple negative tumors carry a poor
prognosis, since they are not amenable to hormone
therapy.24
To summarize the IHC findings, now a days IHC
study is advocated as a standard practice all cases of
breast carcinoma as it helps in both prognosis
(determining the risk of recurrence, mortality) as well
as predicting the response to treatment.25

Fig. 1
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Fig. 2: Positive cases of immunohistochemical staining for ER, PR and Her2 neu
Conclusion
In our study, Infiltrating Ductal Carcinoma, which
is the commonest carcinoma reported worldwide,
showed maximum prevalence in 41-50 years age group.
ER and PR positivity was seen more in grade I tumors
while higher grade tumors were negative for ER/PR.
Her2 neu positivity was seen most commonly
immunohistochemically and it showed more
predilection for higher grades (Grade II & Grade III).
Tumors showing ER and PR positivity carry a good
prognosis and respond to hormonal therapy and Her2
neu tumors, though carry a bad prognosis but are
particularly responsive to transtuzumab. ER negative
and triple negative tumors carry poor prognosis and
don’t respond to hormonal therapy.
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