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Abstract:

Breast cancer is the most common malignancy in vmoniduman
epidermal growth factor receptor (HER-2/neu) israportant prognostic
indicator in breast cancer. This study was perforime 49 breast cancer
patients, 16 benign breast lesions and 15 age sdhtchrmal controls.
Serum HER-2/neu was measured by Immunochemilumamesc to
correlate with its status by ImmunohistochemistiigQ), pathological
grade, estrogen and progesterone receptor statusnofs. Serum HER-
2/neu was significantly increased in patients wlaa Fve IHC when
compared to those who were —ve. Serum HER-2/neuldltomplement

IHC, but whether or not it can substitute it, il stsubject of study.

Keywords: breast cancer, HER-2/neu, immunochemiluminescence .
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Introduction and aim of the work

INTRODUCTION
AND
AIM OF THE WORK

Breast cancer is the most commonly occurring carasgong
women (Herbst et al., 2006)It is second to lung cancer as a cause of
cancer death (15% of cancer deaths) and is theain®ng cancers for
causing early deattMirtunen at al., 2003)The death rate for cancer has
not significantly declined over the last 50 ye@drsaf 2004) Moreover,
the incidence of many cancers, including breastears increasing. The
probability for a woman to develop breast cancéVistern countries is
higher than 0.13%Jemal et al., 2005)

In Egypt, breast cancer is the commonest cancengmmmen,
representing 18.9% of total cancer cases and totesti29% of National

Cancer Institute casé®mar et al., 2003)

An increasing number of women are subjected toimeuannual
screening with clinical examination and digital nmaagrams, which
have ultimately resulted in dramatic increase imlyedetection rate
(Bieche et al., 2004)

For more than 20 years, the only tumor markers usetinely in
making treatment decisions in breast cancer hawm like estrogen-
receptor (ER) and progesterone receptor (PR) stajuedict response to
hormone therapyOsborne et al., 2005)
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Serum tumor markers have the potential of beingrparated into
diagnostic and therapeutic practice in breast carit@ential usages of
the markers include screening, differentiation ehign from malignant
disease, histological differentiation, and definprggnosis. These goals
have generated considerable interests in idengffypnedictive tumor

markers over the past three deca{@sapman et al., 2007)

HER-2/neu is a transmembrane tyrosine kinase groeteptor
protein that mediates the growth, differentiatiamd survival of cells
(Yarden et al., 2001and Gschwind et al., 2004)It is encoded by a
proto-oncogene located on chromosome 17qg21. It msember in the
epidermal growth factor receptor (EGFR) fan{Garlsson et al., 2004)
The overexpression rate of HER-2/neu oncoprotesbesn identified in
10% to 40% of human breast canc@Rsibin et al., 2001) The role of
HER-2/neu as an important predictor of patient oote and response to
various therapies in breast cancer has been cleashkablished
(DiGiovanna et al., 2005)

Patients with HER-2/neu overexpressing breast tanmave an
increased incidence of metastasis and a poorerivalirvate when
compared with patients whose tumors express HEBu2/@at normal
levels. It is also associated with resistance tdoenne therapy and

adjuvant chemotherapy in those ca@&mecny et al., 2003)

Moreover, it is an entry criterion in the assesdnedépatients with
advanced breast cancer who may benefit from theplyevith anti-HER-
2/neu antibody Trastuzumab/Herceftisenetech, San Francisco, CA) a

humanized murine monoclonal antibody which has b&®mwn to be
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effective as an adjuvant therapy in patients oyanessing HER-2/neu
(Viani et al., 2007)

Elevated serum HER-2/neu levels are associated MER-2/neu
overexpression and amplification in breast cans=ué. Nevertheless,
discordant results between serum and tissue carbiagned in a small

subset of patient8Baselga, 2002)

Therefore, assessment of HER-2/neu status is ¢ruda
management of breast cancer patients, and sevethlods have been
proposed. No single assay has been universallyptateas the “gold
standard” for HER-2/neu status. Methods such asuinahistochemistry
(IHC), Western blotting, and ELISA can be used ®asure HER-2/neu
protein concentrations in the tumor or in serumutBern blotting,
fluorescence in situ hybridization (FISH), chromogenicn situ
hybridization (CISH), and quantitative PCR (qPCRincdetect gene
amplification in the tumo(Kakar et al., 2000)

Measurement of circulating HER-2/neu extracellutiemmain in
serum (serum HER-2/neu) has been shown to be usefatsessing the
prognosis and for predicting the response to tzastiab(Kostler et al.,
2004)
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AIM OF THE WORK

The objective of the present work is to study setdBER-2/neu
level in malignant breast cancer, and benign breagins versus normal
controls, so as to be correlated with differerit fectors of breast cancer.
Moreover, correlation between serum HER-2/neu oratep and HER-
2/neu status in tissue, determined by immunohisimistry (IHC),
histopathological grade, as well as estrogen aondgsterone receptors
status of the surgically removed breast lesiondl, also be done in

Egyptian breast cancer patients.
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CHAPTER |
BREAST CANCER

Epidemiology of breast cancer

Breast cancer is the most commonly occurring carasgong
women (Herbst et al., 2006)It is second to lung cancer as a cause of
cancer death (15% of cancer deaths) and is theain®ng cancers for
causing early deattMirtunen at al., 2003)The death rate for cancer has
not significantly declined over the last 50 ye@drsaf 2004) Moreover,
the incidence of many cancers, including breastears increasing. The
probability for a woman to develop breast cancéVistern countries is
higher than 0.13%Jemal et al., 2005)

In Egypt, breast cancer is the commonest cancengmammen,
representing 18.9% of total cancer cases and totesti29% of National
Cancer Institute cases. Breast cancer in Egypidienis has a younger
age distribution with the majority of cases ocaugriat 30-60 years of
age. The median age is 46 years; one decade youhger the

corresponding age in Europe and North Amef@mar et al., 2003)

In most cases, death results from the disseminati@ancer cells
and their proliferation at secondary sites, undarg the importance of
controlling and preventing these events. An inarepaumber of women
are subjected to routine annual screening withiadinexamination and
digital mammograms, which have ultimately resuitedramatic increase

in early detection rat@Bieche et al., 2004)



Chapter | Review of literature

An overview of mammary gland development

General structure of the mammary gland

The mammary gland is composed of an organized doetevork.
Embedded within the stroma, the branching ductesydeads from the
collecting ducts via the segmental and subsegmdutas to the terminal
duct lobular units (TDLUs). Two cell types compdbke epithelium of
the duct and lobule system, namely luminal (secygtaells and
myoepithelial cells. The myoepithelial cell layer found between the
luminal epithelial cell layer and the basement memb. The acini that
compose the TDLU are spheroid structures with atraedumen
surrounded by a layer of polarized epithelial c€sngl et al., 2005%nd
Nelson et al., 2005figure 1

Mammary development and cancer

The mammary gland is a cellular ecosystem in whanth cell type
IS a subject to constant turnover. This is paréidyl the case for the
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epithelial cells, which are subjected to variousnmmnes and growth
factors stimulation throughout their life, with celative changes in
morphology and metabolism. Failure of normal mecras of
proliferation and/or failure of apoptosis resultareast cancer. Most of
breast tumors are epithelial in origin, and therefihe large majority of
malignant breast tumors are classified as carcisofHandermarck,
2003)

Breast cancer has been hypothesized to developghra linear
histological progression from hyperplasia amd situ carcinoma to
invasive cancefArpino et al., 2005) It has been suggested that this
process is accompanied by increasing genomic itisgalamong other
hallmarks of cancer(Hanahan et al., 200Q) The genomic events
identified in hyperplasias and situ carcinomas may be causative for the
development of premalignant lesions, thus triggerm disrupting the
downstream events that lead to disease progre¢blastracci et al.,
2006)

Almost all mammary carcinomas develop within theLTD(Stingl
et al., 2005) The epithelial cells that line the acini havegridy markers
e.g. epithelial (E)-cadherin ang-integrins. Blocking E-cadherin causes
selective disorganization of the luminal cells. |IBoing epithelial cell
polarization, apoptotic signals counter the proéifeve signals produced
by the cells residing in the luminal space, allagvior hollowing of the
acini in a process known as luminal morphogen@ebnath et al., 2003
andDebnath et al., 2005)

Mammary gland microenvironment

The stroma within the mammary gland is composeadgiocytes,
fibroblasts, inflammatory cells, blood vessels, axtracellular matrix.
Many stromal factors that are essential to mammgéagd development

have also been found to be associated with camaer.example, the



