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ABSTRACT

Introduction

Breast cancer is the most common carcinoma in woffiee interrelationship of ER, PR, and HER-2 hase to

have an important role in the management of bieaster.
Aims and Objectives

To study Correlation of ER, PR and HER-2-neu stamith histological types, grades and stages o&dire

carcinoma.
Materials and Methods

47 cases of breast cancer were studied duringphe of 2 % years in the Department of Pathologi3
BBSR. ER, PR & HER-2-neu receptor expression wadietl by Immuno histochemistry.

Results

Out of 47 cases 4%, 70% and 26% cases were i ¢rddand Il respectively. 10.6 %, 44.7% and 2%4.cases
were in stage |, Il and Ill respectively. ER wasitise in 50%, 59.4% and 23.9% cases in gradednd Ill respectively.
PR was positive in 50%, 61.2% and 28.6% casesaddgl, Il and 11l respectively. Her-2-neu was oegpressed in 50%,
78.1% and 92.3% cases in grade |, Il and Il rebpely. There was an inverse correlation betwegmressions of ER and
PR with grade & stage of the disease. Her-2-netelaied in a positive manner with increasing graflestages of the
disease.

Conclusions

The expression of ER and PR decreases with inogegsade and stage of breast cancer whereas lHet2s

overexpressed in higher stage of breast cancerealuded expression is seen with increasing gratieadr.
KEYWORDS: Breast Carcinoma, ER, HER-2/neu, PR
INTRODUCTION

Breast carcinoma is the most common cancer in woaeeounting 22% of all female cancéis prognosis and

management are greatly influenced by variables ssdhistological type and grade, tumor size, lymptie status, status
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of hormonal receptors like estrogen receptor (ER) @rogesterone receptor (PR) and, more recenBR-/neu status.?

HER-2/ neu, also known as cerb B-2 (HER?2), a proto-oncogene located on chromosome 17 dtmiplified
and/or overexpressed in 15% to 25% of invasive direarcinomas and is associated with a worse ealimiatcome’ *
In contrast, ER is expressed in 70% to 95% of iiveasobular carcinomas and in 70% to 80% of invasductal
carcinomas. PR is expressed in 60% to 70% of imeasieast carcinomas® Expression of ER and/or PR is generally
associated with a better outcome. Survival andorespto hormone therapy are most favorable amomgenavith tumors
showing positivity for both ER and PR, intermedifitetumors discordant on receptor status and faastable for tumors
negative for botf3. " ® The interrelationship of ER, PR, and HER-2 hasmaportant role in the management of breast
cancer. It has been shown that breast carcinonienpaibver expressing HER-2 do not respond to Téfemxherapy®

HER-2 expression is generally inversely correlatéti ER and PR expressidn'°
AIMS AND OBJECTIVES

»  Study of hormone receptors (ER &PR) and HER-2 rexregiatus in breast carcinoma

» Correlation between ER, PR and HER-2/neu status higtological types, grades and stages of breasinoma.
MATERIALS AND METHODS

The present study was conducted in the Departroérifathology, Kalinga Institute of Medical Sciences
Bhubaneswar, Odisha from September 2011 to Septe?@ie3.It included 47 cases of breast carcinomafirtned by

biopsy.

Modified radical mastectomy and lumpectomy specisnwith axillary clearance of the above patientsewe
included in the study. True cut biopsies, lumpegtamithout axillary clearance, metastatic carcinorel] blocks and

neoadjuvant treated cases without details of tusizar, node status etc were excluded from our study.

Four to five micrometer thick formalin fixed, p#fia embedded tissue sections were stained with B $taining.
Histological assessment of tumor type and grade werformed as per the criteria outlined by the WEI@ssification of
Tumors™ The microscopic grading of ductal carcinomas wasned as per Nottingham Modification of
Bloom-Richardson-grading systeM.Staging was done according to AJCC and TNM systefiThis was followed by
Immuno histochemical study of ER, PR and HER-24mgindirect Polymer two step method. ER & PR saprvas done
by Quick score system.For HER-2 neu semi quantitative system based temsity of reaction product and percentage of

membrane positive cells was uséd.
OBSERVATIONS & RESULTS

47 cases were included in the study. The age ramge27-80yrs with mean age 53 yrs. Maximum nundfer

cases was between 36-45 yrs Table 1

Out of different histological types, 44 cases §2386) were Infiltrating Duct Carcinoma, Not OthereviSpecified.
Mucinous carcinoma, Comedo carcinoma & Invasive ulab carcinoma each comprised of only one case?2¥2)1
Table 2

Out of 47 cases studied 4% tumors were in grad@% were in grade-Il and 26% cases were in gradgdure
1.0f 47 cases studied 10.6% were in stage-l, 44vé% in stage-1l & 44.7% cases were in stage-dure 2.
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Overall ER & PR were expressed in 24 cases (51)@&#h and HER-2/neu was expressed in 34 casex{Bp.
Figure 3. Of different molecular types, 12.76% &&as) were Luminal A type, 36.17% (17 cases) weraihal B type,
12.76% (6 cases) were Basal like and 38.29% (1&sgagere HER-2/neu positive tumors Table 3.

ER was positive in 50%, 59.4% and 23.9% casegaieyl, Il and Ill tumors respectively. PR was gigsiin
50%, 61.2% and 28.6% cases of grade |, Il anculfidrs respectively. Her-2-neu was over expressé&fdda, 78.1% and
92.3% cases of grade I, Il and Ill tumors respetyivrable 4. Similarly ER was positive in 85.7%%@nd 35% cases of
stage I, Il and Il tumors respectively. PR wasifps in 85.7%, 57.1% and 31.6% cases of stagé and 11l tumors
respectively. Her-2-neu was over expressed in 3388y and 86.4% cases of stage I, Il and Il tumaspectively.
Table 5

IDC, NOS was present in 4.5%, 68.2% & 27.3% cadegrade-l, Il &lll tumors respectively. One casé o
mucinous carcinoma was in grade-l, one case of dorgarcinoma was in grade-l & one case of ILC presgin grade
[Il Table 5. 10.6%, 40.9% & 47.7% cases of IDC, N®@&re present in stage-l, stage-l1l & stage-Ill tusnespectively.
Only one cases each of mucinous carcinoma, comadinoma & ILC were present in stage-lll, stagelistage-Ill

respectively. Table 6
RESULTS OF STATISTICAL ANALYSIS

ER & PR expression show inverse correlation wittréasing grades of tumor with p values of 0.028.845
respectively. Similarly ER & PR expression was lowehigher tumor stages with p values of 0.031.828 respectively.
On the contrary there was over expression of HER#2/in higher grades and stages of tumor with meslof
0.040 & 0.012 respectively.

DISCUSSIONS

Breast cancer is a leading cause of death in womeidlence of breast cancer is low in India corepato
westerrn countries, but it is associated with peagnosis and high mortality which may be due te jaresentation at
advanced stage¥.It is the most common cancer among women of ugsaas of India and has overtaken cervical cancer

perhaps due to changes in lifestyle due to westdirences:

Important risk factors of breast cancer include afjpresentation, age at menarche/menopausey,mhriation of
breast-feeding, genetic, nutritional, environmergatl hormone factors. But in 50% of women thesenatedetected.

Five to ten percent of breast cancers are due ©ABRand BRCA-2 gene mutatidi.

As breast cancer is a steroid hormone—dependertriistratification of patients according to horraaeceptor
(ER/ PR) expression & HER-2/neu status along wittiah metastasis are of great therapeutic import&hce

ER is located in the nucleus & is over-expressed1%-80% of breast cancer. RRRalso known as nuclear
receptor subfamily 3, group C, member 3(NR3C3)a iprotein found inside cells. It is over expresged0-70% of
invasive breast carcinom8urvival & response to hormone therapy are mosbrizide among women with ER & PR

positivity.

HER-2 also known as erb B-2 or neu is another prognostic factor. It isratp-oncogene belonging to human
epidermal growth factor receptor family. It is aifiptl in 25% of breast cancers. HER2-positive breamcers have a

more aggressive disease course, greater recurrateepoorer prognosis and decreased surfiVakese tumors show
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lymphoid infiltration, p53 mutation, high proliferae index, negative or lower ER/PR expressioneabs of bcl-2 and
present in higher grades & stages of diséade.is associated with relative resistance to eridectherapies like
Tamoxifen. Trastuzumab, a humanized monoclonabadyi, in monotherapy or in combination with hormioagents or

chemotherapy is the recommended therapy in HERy2(maors?

The most commonly used method for estimation efastl hormone receptors like ER & PR and HER-2
expression in breast carcinoma in routine pradscémmunohistochemistri? % 2* Fluorescence in situ hybridization

(FISH) and Chromogenic in situ hybridization (CIStd)e used to assess gene amplification study.

ER & PR positivity is expressed in immune histaoisdry as brown nuclear staining whereas HER-2/neu
positivity is expressed as brown cytoplasmic memérataining. ER & PR scoring is done by Quick sceystent”
For HER-2/ neu semi quantitative system based @msgity of reaction product and percentage of mambpositive cells

is used'®

Basing on above three molecular markers breasinoana is divided into five types (IHC/moleculaasification}’
Luminal-A, Luminal-B, Normal breast like, Basaldilk HER-2/neu positive. This is the most acceptabiteria for predicting

the prognosis & response of tumors to hormonairtreat.

Our study was designed to find out correlatiorwieetn histological types, grades and stages of thcaasinoma
with Immunohistochemical markers like ER & PR anBR42/neu. It included 47 patients of breast carom@dmitted to
surgical wards at KIMS Hospital, BBSR from Septem@l1 to September 2013.

In our study Table 1 17% cases were in 25-35 y&4f% in 36-45 years, 32 % in 46-55 years, 15%6i65 years
& 2% in 76-85 years of age. This shows highest gdemce of breast carcinoma was between the age gfoB5-45 years
with mean age of 53 yrs. Lobna Ayadi et’alhowed the mean age of patients to be 51.5 yemnging from 22 to 89
years. Azizuret af® reported the mean age of patients to be 48.3yamiilket af® found the commonest age group of breast
carcinoma to be 40-49 years whereas Chandrika Raif eeported that 67% of patients were between agepgobéd1 and
50 years.

Out of the 47 cases included in our study Tabl®€,NOS was the commonest type of breast carcinaswounting
for 93.6 % (44/47). Mohamed etlin their study also got similar finding as 84%/62§ to be IDC, NOS. Similarly Fatima et
al ¥ & Azizun et af! in their study showed that majority of tumors (85)3were Infiltrating Duct Carcinoma. Godwin A.
Ebughe et &f also found that IDC, NOS was the most prevalestolbgical type accounting for 85.2%. Our findings
correlated with other authors. But Chandrika Raaf8teported that 59% of the tumors were IDC, NOS, 188te ILC,
7.9% were mixed tumors (IDC & ILC), 11 % were mdd} carcinoma, 7.2% were mucinous carcinoma andwéye

invasive papillary carcinoma.

Our study showed 4% (2/47) cases in grade-l, 78864{) cases in grade-Il and 26% (12/47) casesadeglll
Figure 1. This shows maximum number of cases ptedén grade-Il & grade-lil. Similarly Mohamed éfafound that 2%
were in grade-1, 46% in grade-ll & 52% were in gdtl. Azizun et &' also reported 55.3% tumors belonging to grade |1.
Suvarchala S.B et &f showed 28.1% (18/49) cases were in grade-I, 422%49) were in grade-Il & 30% (9/49) were in
grade -lll. Godwin A. Ebughe et & also found that grade-lil to be the most commossentation accounting 66.7%.

Our study correlated with the above studies.
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In our study overall ER & PR expression was inc2ées (51.06%) each and HER-2/neu was expressatl in
cases (72.34%), Figure 3. Mohamed et’aéported 53% ER positivity, 23% PR positivity antl2 HER-2/neu positivity.
Lobna Ayadi et & showed the percentage of expression of HER-2, lRRR were 26, 59.4, and 52.3% respectively.
Ratnatunga et Hireported 53% cases to be ER positive, 50% to be@$Rive and 15% to be HER-2/neu positive.
Azizun et af® reported over all 33% cases to be ER positiveJ25ases to be PR positive and 25% cases to be HER{sitive.

Our study showed 12.76% (6/47) tumors were Lumie®6.17% (17/47) were Luminal B, 12.76% (6/47yeve
Basal like and 38.29% (18/47) were HER-2 positiabl€ 3 & Figure 4. This study showed majority cdeawere HER-2
positive. Ratnatunga et?afound 40.3% cases to be Luminal-A type, 3.2% c&sée Luminal-B type, 28.2% cases to be
Basal like and 2.4% cases to be HER-2/neu posiyipe. Their study showed majority of breast cargiaowere to be
Luminal-A.

In our study ER was positive in 50%, 59.4% and23.cases in grade I, Il and lll tumors respectivahd
negative in 50%, 40.6% and 76.9% cases of gradamnd grade Il tumors respectively. PR positiwigas present in 50%,
61.2% and 28.6% cases in grade I, Il and Il tummespectively and negativity in 50%, 61.2% & 71.486es of grade-l,
grade-ll & grade-Il tumors respectively. Her-2-ngas over expressed in 50%, 78.1% and 92.3% casgsaé |, Il and
[l tumors respectively & was negative in 50%,21.824.7% cases of grade-l, grade-Il & grade-IIl tumoespectively
Table 4.

Thus in our study, ER & PR were over expressetbwer grades of tumors with p values of 0.028 &4®.0
respectively. On the contrary HER-2/neu was ovg@ressed in higher grades of tumors with p valu@.040. There is an

inverse correlation between ER, PR & HER-2/neu esgon.

Priti Lal et al®® studied 3,655 cases and showed inverse relatiors#igeen HER-2 and ER & PR receptor
expression. HER-2 was overexpressed in gradesdll&rductal carcinomas and correlated inverselyhvER & PR

1®also found similar results. According to IvkéKapic et af® HER-2/neu

expression. Ratnatunga ef*ahdAzizun et al
over expression was present in 41% & 21% of grd&-rade 1l tumors respectively but not detected in grade lotsm
Fatima et af? in 2009 and Chandrika Rao ef’also reported that ER and PR positivity decreasiéi increase in tumor
size & grade. Similarly they found significant oglation between high grade tumors with necrosis HB&-2/neu over

expression (P < 0.05).

Lobna Ayadi’ et al showed that HER-2 over-expression was imenelated to ER expression (p value 0.002)
and to PR expression (p value 0.048). This wascéed with a high tumor grade with marginal sigrEhce
(p value 0.072). A negative correlation was notetileen ER and PR expression and tumor grade (e @001) and ER
and age (p value 0.002).

Our study revealed ER, PR expression was lowerigher stages of tumors with p value of 0.031 &28.0
respectively. HER-2/neu showed over expressionighdr stages of tumors with p value of 0.0hkovié-Kapic et af°
revealed that HER-2/neu protein over expressionprasent in 8% (4 of 52) T1 lesions, in 30% (1Bdf T2 lesions, in
50% (3 of 6 )T3 lesions and in 40% (2 of 5) T4 desi with (p<0.05).

According to our study 68% cases of IDC, NOS weregrade-Il, only one case of mucinous carcinoma in
grade-l, one case of comedo carcinoma in gradetloae case of ILC in grade-lll. This shows IDC, N&3$._C occur in

higher grades of tumors where as comedo carcin@mmar® in lower grades of tumors. Similarly Kumaa#t & Godwin
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A. Ebughe et af® showed that cases of IDC, NOS and ILC presentighdn grades but cases of mucinous carcinoma,

tubular carcinoma & comedo carcinoma present iretogvades.

CONCLUSIONS

Our study showed statistically significant cortiela between HER-2/neu protein overexpression ighéui

histological grades, stages and reduced expres$i&@R & PR in increasing grades & stages of tunidrere is inverse

relation between ER/PR and HER-2 expression. IDOSN& ILC cases presented in higher grades of tumdrsre as

comedo carcinoma & mucinous carcinoma cases pexs@mtower grades of tumors.
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APPENDICES

Table 1: Distribution According to Age (n=47)
Age Number %
Group(Yr.S) | of Cases | Distribution
25-35 08 17
36-45 16 34
46-55 15 32
56-65 07 15
66-75 00 00
76-85 01 02

Table 2: Distribution According to Histological Types (n=47)

Histological Type | Number of Cases| % Distribution
IDC, NOS 44 93.6
Mucinous carcinoma 01 2.1
Comedo carcinoma 01 2.1
ILC 01 2.1

Impact Factor (JCC): 2.9545 Index Copernicus Value (ICV): 3.0
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Figure 3: Overall ER, PR & HER-2/neu Positivity (n=47)

Table 3: Distribution according to Molecular Type (0=47)

Luminal A 12.7
Luminal B 17 36.2
Basal like 06 12.8
HER-2/neu + 18 38.3

Table 4: Correlation between Grade and Receptor Exgssion (n=47)

ER+ve 1 59.4 23.1
ER-ve 1 40.6 76.9
PR +ve 1 50 19 61.2 4 28.6
PR -ve 1 50 12 38.7 10 71.4
HER-2/ neu +ve 1 50 25 78.1 10 92.3
HER-2/neu -ve 1 50 7 21.8 12 7.7

Table 5: Relationship between Histological Type & Gde (n=47)

IDC,NOS 68.2 713
Mucinous
carcinoma 1 100 0 0 0 0
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Table 5: Contd.,

Comedo 1 100 0 0 0 0
carcinoma
ILC 0 0 0 0 1

Table 6: Correlation between Histological Types wh Stage (n=47)

Histological Stage-| Stage-II Stage-lll
Types Number | % | Number | % | Number | %

IDC,NOS 5 10.6 18 40.9 21 477

Muc!nous i i i ) 1 100

carcinoma

Comedo . . 1 | 100 - .

carcinoma

ILC - - - - 1

Impact Factor (JCC): 2.9545

Index Copernicus Value (ICV): 3.0



