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Introduction
Breast cancer is a major concern and one of the leading causes 

of cancer related death worldwide. Breast cancer like many other 
types of cancer is a complex heterogeneous disease controlled by 
a multitude of genetic and epigenetic alterations.1. In Pakistani 
females, breast carcinoma occurs at a younger age group. Infiltrating 
ductal carcinoma is the most common type of tumour.2 Male breast 
carcinoma is an uncommon disease.3 Less than 1% of all breast 
carcinomas occur in men.4,5 The pathology is similar to that of female 
breast cancer, and infiltrating ductal cancer is the most common tumor 
type.6 During the past two decades the mortality rate has declined 
significantly, primarily due to the early use of adjuvant chemotherapy 
as well as detection of earlier stage tumours due to increased 
screening.7,8 Prognosis and management of breast cancer is influenced 
by the classical variables such as histological type and grade, tumour 
size, lymph node status, and status of hormonal receptors, Estrogen 
receptors (ER) and progesterone receptors (PR) of the tumour and 
more recently Her2Neu oncoprotein status.8,9 ER expression is 
undoubtedly the most important biomarker in breast cancer, because 
it provides the index for sensitivity to endocrine treatment. ER 
positive tumours (80% of breast cancer) use the steroid hormone 
estradiol as their main growth stimulus; ER is therefore direct target 

of endocrine therapies. PR expression is strongly dependent on the 
presence of ER. Tumours expressing PR but not ER are uncommon 
and represent <1 % of all breast cancer.10 The proto–oncogene(C–erb) 
has been localized to chromosome 17q and encodes a transmembrane 
tyrosine kinase growth factor receptor. The name for the Her2 
Neu is derived from human epidermal growth factor receptor, as it 
features substantial homology with the epidermal growth factor 
receptor (EGFR).11,12 Amplification and/or overexpression of Her2/
Neu gene is routinely evaluated using immunohistochemistry and or/
fluorescence insitu hybridization (FISH) in all cases of invasive breast 
carcinoma. Her–2 Neu amplification occurs in about one quarter to 
one fifth of breast cancers.13 The purpose of this study was to analyze 
the immunohistochemical markers in invasive carcinoma of breast 
and to assess the relationship of hormonal receptor status and Her2 
Neuoncoprotein over expression with tumour grade.

Materials and methods
This was a comparative cross sectional study conducted at Chughtais 

Lahore lab from Jan 2011–Oct 2011. Eighty two biopsy proven cases 
of breast carcinoma were reviewed. Immunohistochemistry was used 
to evaluate the expression of ER, PR and Her2Neu oncoprotein. The 
immunohistochemistry for ER, PR and Her2Neu was done on paraffin 
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Abstract

Objectives: To study the immunohistochemical markers in invasive carcinoma of 
breast and to assess the relationship of hormonal receptors and Her2Neu oncoprotein 
with grade of tumour.

Materials and methods: This was a comparative cross sectional study conducted 
at Chughtais Lahore lab from Jan 2011‒Oct 2011. Eighty two biopsy proven cases 
of breast carcinoma were reviewed. Immunohistochemistry was used to evaluate the 
expression of Estrogen receptors(ER) and progesterone receptors (PR) and Her2Neu 
oncoprotein. Grade of tumour was assessed by Scarf Bloom Richerdson Grading 
system.

Results: This study comprised 82 cases of invasive breast carcinoma. Out of these 
82 cases, 2 were males and 80 were females. Majority of the cases were between 
25–45 years age group. Fifty seven cases (69.5%) were of grade 2 and 25 cases were 
of grade 3(30.4% cases). There was no grade 1 tumour in our study. Considering ER, 
PR and Her2Neu oncoprotein overexpression and grade of tumour, twenty five cases 
(30.4%) were ER+ PR+ and Her2Neu negative and were all grade 2. Eleven cases 
(13%) were ER+PR–and Her2Neu–and were grade 2.Only one case(1.2%) was ER–
PR+ and Her2Neu–and was again grade 2. Eight cases (9.7%) were tripple negative 
with grade 3 morphology. Twenty seven cases were ER–PR–and Her2Neu positive 
(32.9%). Eleven cases were ER–PR–and Her2Neu+ with grade 2 morphology and 16 
cases were grade 3. Ten cases (12.1%) were tripple positive having 9 cases with grade 
2 morphology and one case with grade 3 morpholgy. 

Conclusion: Reactivity of steroid receptors decreases with increasing grade. Tripple 
negative tumours usually exhibit higher grade. Her2 Neu positivity is also associated 
with higher grade and poor survival rate.
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embedded blocks using primary monoclonal antibodies(Dako), for 
hormonal staining, Allred score was used which is semi–quantitative 
system that takes into consideration the proportion of positive cells 
(scored on a scale of 0–5) and staining intensity (scored on a scale of 
0–3). The proportion and intensity were then summed to produce total 
scores of 0 or 2 through 8. A score of 0–2 was regarded as negative 
while 3–8 as positive. Inbuilt control i.e. normal breast tissue was 
evaluated for ER staining wherever included with tumour.14,15 The 
scoring system for Her2Neu was assessed as negative for scores of 
0 & 1+ and positive for scores of 2+ and 3+. On the basis of ER, 
PR, and Her2 Neu expression, the patient divided into six groups: 
ER+ve/PR+ve, Her2 Neu –ve, ER+ive PR–ve and Her2 Neu –ve, 
ER–ve PR+ve and Her2 Neu–ve, ER+ve/PR+ve and Her2 Neu +ve 
and ER–ve PR–ve Her2Neu +ve and ER–ve, PR–ve Her2Neu –ve. 
Histological grade was calculated by modified Bloom–Richardson 
System (MBR) and divided into three grades (Grade 1–3).16,17

Results
This study comprised 82 cases of invasive breast carcinoma. Out 

of these 82 cases, two were males and 80 were females. Age range 
was between 25–85 years. Regarding age group distribution, three age 
groups were made, First group (25–45 years), second group (46–65 
years), third group (66–85 years). Forty one cases belonged to first 
group. Thirty one cases were of second group and only eight cases 

belonged to third group. However, the only two males included in 
this study belonged to second group.More than half of the cases are 
ER positive (Table 1). Majority of the cases belonged to grade 2 
(Table 2). No grade 1 tumour was present in our study. Fifty seven 
cases (69.5%) were of grade 2 and 25 cases were of grade 3(30.4% 
cases). Considering ER, PR and Her2Neu oncoprotein overexpression 
and grade of tumour, twenty five cases (30.4%) were ER+ PR+ and 
Her2Neu negative and were all grade 2. Eleven cases (13%) were 
ER+PR–and Her2Neu–and were grade 2. Only one case (1.2%) was 
ER–PR+ and Her2Neu–and was again grade 2. Eight cases (9.7%) 
were tripple negative with grade 3 morphology. Twenty seven cases 
were ER–PR–and Her2Neu positive (32.9%). Eleven cases (13.4%) 
were ER–PR–and Her2Neu + with grade 2 morphology and 16 
cases were grade 3. Ten cases (12.1%) were triple positive having 
9 cases with grade 2 morphology and one case (1.2%) with grade 3 
morphology.

Table 1 Percentage of different Immunohiostochemical markers

Immunohistochemical 
marker Number of patients Percentage

ER 46 56%

PR 36 43.90%

Her2Neu 37 45.10%

Table 2 Comparative incidence of frequency of hormone receptor status

Hormone receptor Suvarchala et al.23 Bhagat et al.30 Gethamala et 
al.16 Present study 2016

ER+/PR+ Her 2 Neu –ve 32.8 36.20 52 30

ER+/PR– Her 2 Neu –ve 14 12.06 2 13

ER–/PR+ Her 2 Neu –ve 10.94 1.72 0 1.2

ER–/PR– Her 2 Neu +ve – 27.85 25 32.9

Triple positive – – 1 12

Triple negative 42.19 25.86 20 9.7

Discussion
Breast cancer is the most common cancer with increased 

mortality rate. In addition to pathological grade and stage, breast 
cancers are routinely assessed for hormone receptor status (ER) 
by immunohistochemistry and human epidermal growth factor 
receptor2 (HER2) expression by IHC or amplification by FISH in 
order to guide the choice of the appropriate adjuvant therapy.18 The 
aim of our study was to identify the common immunohistochemical 
markers in invasive breast carcinoma and to find out the relationship 
between hormonal receptor status and Her2Neu overexpression with 
the grade of tumour. This is routinely done in every case of invasive 
breast carcinoma because patients with ER positive primary breast 
tumours are offered adjuvant hormone therapy, routinely tamoxifen 
for five years, while post menopausal women may receive aromatase 
inhibitor. Patients with overexpression of Her2 Neu are eligible for 
trastuzumab, a mAb that targets the Her2/Neu receptor.19,20

Breast carcinoma is the most common carcinoma in women and 
accounts for 22% of all female cancers which is more than twice the 
prevalence of cancer in women at any other site. In our study both 
male and female breast cancers were included and out of 82 cases only 
two were males.21 While in most of other studies either only female 
breast carcinomas were assessed or only male breast carcinomas. 

In our study mostly patients were below 50 years of age which is 
quite similar to many local and international studies.8,22,23 Estrogen 
receptor is expressed in 70–80% of invasive ductal carcinoma, while 
PR is expressed in 60–70% of invasive breast carcinoma.8 In our study 
the ER was expressed in 56% of cases. While PR was expressed in 
43.9% of cases and Her2/Neu was expressed in 45.1% of cases. The 
expression of ER and PR is quite comparable to many international 
and local studies. The study conducted by Fatima et al.,24 also showed 
ER positivity to be 52.4% very close to our study. Similarly a study 
conducted in India by Desai et al.,25 showed ER positivity in 33% 
of cases, 46% were PR positive. In their study ER and PR immune 
reactivity increased with advancing age. Ranatunga et al.,26 observed 
ER and PR positivity in 53% and 50% of cases respectfully. Yip et 
al.,27 reported that 50% of the cases were ER positive. Ong et al.,22 
reported 60% of the cases were ER positive. This may be because 
of the reason that most of the patients in our study were between 
25–45 years and in premenopausal age group where ER positivity is 
lower and it increases in post– menopausal age group and carcinomas 
were of high grade. In Nigerian woman, the most common reason 
for delayed presentation was fear of mastectomy with similar reasons 
identified by women from Pakistan.28 Considering the joint ER and 
PR positivity, in our study it was 30.4% while in the study by Desai et 
al.,25 it was 25%. In study by Ranatunga et al.,26 it was 44%. While in 
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local studies like Sharif et al.,8 the joint expression was 73.8% which 
is quite higher.28 A study conducted by Geethamala,29 it was 52% 
while by Bhagat et al.,30 it was 36.2% and in a study by Suvarchala et 
al.,23 it was 32.8%.31

The frequency of Her2/Neu reactivity is 45.1% which is very much 
higher but is close to many international and local studies. In a study 
by Sharif et al.,8 the Her2/Neu positivity was seen in 31% of cases. In 
a study conducted by Geethamala,29 it was 25%.29 Lack of knowledge 
regarding necessity to visit, fear, negligence, lack of access to 
physicians and poverty are main reasons for delay In our study triple 
positive cases were 12% while in studies conducted by others, the 
number is none to one (Table 2). Our cases were all grade 3 because 
of Her2Neu positivity. In our study triple negative cases were almost 
10% and were of all grade 3, while study conducted by Suvarchala 
et al.,23 its quite higher, 42.1% as compared to other studies (Table 
2). They attributed this to differences in techniques of evaluation, 
higher tumour grades and majority being menopausal women. The 

two males included in this study were ER and PR receptors negative 
and were positive for Her2Neu over expression. In our study most 
tumours were of grade 2 which is again in concordance with many of 
the studies (Table 3).32 Considering the grade of tumour and hormonal 
receptors, mostly patients were of grade 2 and were hormonal 
receptors positive which is in concordance with study by Baswal et 
al.33 In our study there were no grade 1 tumours while in other studies 
(Table 4), there were cases of grade 1 and those were again hormonal 
receptors positive. While in the study by Biswal et al.,33 there were 
also no grade 1 tumors. In our study grade 3 tumours were either 
triple negative, triple positive or Her2Neu positive which is again in 
concordance with other studies (Table 4). However we didn’t have 
any case of grade 3 with hormone receptor positivity which is against 
other studies.23,31,32,34 However in one recent study which was carried 
out in India had more Grade 1 tumours and less grade 2 tumours as 
compared to our study. This explains that with advancing techniques 
to diagnose cancers at early stage can save patients lives.35

Table 3 Comparative incidence of frequency of grade of the tumor

Grade of the 
tumor

Suvarchala et 
al.23

Bhagat et 
al.30

Shafaq et 
al.31

Javeria et 
al.16

Gethamala et 
al.16

Mushood et 
al.32

Present study 
2016

1 28.12 27.58 18 19 9.3 –

2 42.18 43.1 45 53.9 54 46.7 69.5

3 29.69 29.31 37 40.6 27 43.8 30.5

Table 4 Comparison of hormone receptor status with grade of tumor

Study
Grade of tumor and Hormone receptor tumor

Grade 1 Grade 2 Grade 3

Geethamala16 N = 100

ER+/PR+78.9% ER+/PR+ 64.9% ER+/PR+ 7.4%

ER+/PR–ve5.3% ER+/PR–ve1.8% ER+/PR–ve0%

ER–/PR+ 0% ER–/PR+ 0% ER–/PR+ 0%

ER–/PR– /Her2Neu +15.8% ER–/PR– /Her2Neu +27.8% ER–/PR– /Her2Neu + 26.4%

Triple negative0% Triple negative0% Triple negative62.9%

Triple positive 0% Triple positive 5.5% Triple positive 3.3%

Suvarchala et al.23 N = 64

ER+/PR+ 33.3% ER+/PR+51.85% ER+/PR+ 5.26%

ER+/PR–ve 5.5% ER+/PR–ve 18.5% ER+/PR–ve 15.7%

ER–/PR+ 5.5% ER–/PR+ 7.41% ER–/PR+ 21.05%

ER–/PR– 55.5% ER–/PR– 22.2% ER–/PR– 57.8%

RituYadev et al.34 N = 150

ER+ 16.93% ER–ve 16.1% ER +24.62% ER–ve 26.9% ER +0.7% ER–ve 14.6%

PR+ 15.38% PR–ve 17.7% PR+ 22.31% PR–ve 30.7% PR+ 1.54% PR–ve 12.31%

Her2Neu+ 20. 7% Her2Neu+27.7% Her2Neu–ve 20% Her2Neu+9.24% Her2Neu–ve 7.69%

Her2 Neu–ve 14.6%

Mushood et al.32 N = 139

ER+/PR+5.7% ER+/PR+21.5% ER+/PR+15.1%

ER+/PR–ve0.7% ER+/PR–ve3.5% ER+/PR–ve2.8%

ER–/PR+ 0.7% ER–/PR+ 2.1% ER–/PR+ 4.3%

ER–/PR– /Her2Neu +2.1% ER–/PR– /Her2Neu +19.4% ER–/PR– /Her2Neu +21.5%
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Study Grade of tumor and Hormone receptor tumor

Present Study 2016 N= 82

– ER+/PR+30.4% ER+/PR+0%

ER+/PR–ve13% ER+/PR–ve0%

ER–/PR+ 1.2% ER–/PR+ 0%

ER–/PR– /Her2Neu +13.4% ER–/PR– /Her2Neu + 19.5%

Triple negative0% Triple negative9.7%

Triple positive 10.9% Triple positive 1.2%

Table continuded

Conclusion
Reactivity for steroid receptors was observed to be decreasing with 

increasing grade. Grade III tumor were more receptor status negative 
as compare to grade 1 and grade II tumor. This showed the same 
inverse relation between receptor status and increasing tumor grade.
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