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to develop breast cancer. Tumor size, histological subtype, grading, lympho-vascu-
lar permeation, and lymph node involvement are the cardinal independent factors

influence prognosis and response to different therapeutic modalities. Among other Citation: Makki, J. Clinical Implica-
prognostic factors, ER/PR status, Her2 oncogen, DCIS/invasive component ratio, tions of risk and prognostic factors in pa-
and local tumor spread are highly impact prognosis and systemic anticancer ther- tients with breast carcinomas. (2015) Intl
apy. Recently some molecular markers came out to the scene, as p53 mutations J Cancer Oncol 2(3): 1-9.

and Bcl-2 amplification, which can be detected by gene-expression profiling, are

associated with higher probability of tumor recurrence and low overall survival. In DOI: 10.15436/2377-0902.15.022

fact, different molecular and histological subgroups show variable prognosis and
different response to chemotherapy and other treatment regimes. Finally, we are
looking for further studies to improve current prognostic markers that will reflect
on better treatment tools.
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Introduction

Breast carcinoma

Cancer of the breast is one of the most common human neoplasm, accounting for approximately one quarter of all cancers
in females worldwide and 27% in advanced country with the western lifestyle!'l. Breast cancer can also occur in men, it is more than
100 times more common in women than in men, which usually have bad prognosis due to delays in diagnosis!?. Breast cancers can
be derived from any cell in the mammary gland, they exhibit a wide scope of morphological features and unique histopathological
subtypes have specific clinical course and outcome. Now a day with the wide use of mammography as screening tool, more cases of
pre-invasive breast lesions are detected. The WHO Working Group agreed that more clinical follow-up and genetic data are needed
for a better understanding of the natural history of these lessions®!.

Most of breast malignancies are adenocarcinomas, it constitute more than 95% of breast cancers!¥. Invasive ductal carci-
noma (IDC) is the most common form of invasive breast cancer. It accounts for 55% of breast cancer incidence upon diagnosis!®.
Breast carcinomas arise from cells in the terminal duct lobular unit (TDLU). The typing of invasive breast cancer and its histolog-
ical variants is well established. In general, breast carcinoma divided into in situ carcinomas, ductal carcinoma insitu (DCIS), and
invasive ductal carcinomas. DCIS is non invasive potentially malignant intraductal proliferation of epithelial cells that is confined
to ducts and lobules. Invasive or infiltrative carcinoma refers to malignant abnormal proliferation of neoplastic cells in breast tissue,
which has penetrated through the duct wall into stroma. Invasive carcinoma and carcinoma insitu were classified as ductal and lobu-
lar based on the site from which the tumor was raised, Cancers originating from ducts are known as ductal carcinomas, while those
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originating from lobules are known as lobular carcinomas. How-
ever, it is now thought that this sort of tumor growth variation is
not related to the site or cell of origin, but could be differences in
tumor cell biology, as whether the tumor cells express E-cadher-
in or not*(Table 1).

Table 1: Primary Tumor (T)

symbol Tumor description

X Primary tumor cannot be assessed

TO No evidence of primary tumor

Tis Carcinoma in situ

Tis (DCIS) | Ductal carcinoma in situ

TIS (LCIS) | Lobular carcinoma in situ

TIS

paget’s Paget’s disease of the nipple is NOT associated with
invasive carcinoma and/or carcinoma in situ (DCIS
and/or LCIS) in the underlying breast parenchyma.

T1 Tumor < 20 mm in greatest dimension

Tlmi Tumor < 1 mm in greatest dimension

Tla Tumor > 1 mm but <5 mm in greatest dimension

T1b Tumor > 5 mm but <10 mm in greatest dimension

Tle Tumor > 10 mm but < 20 mm in greatest dimension

T2 Tumor > 20 mm but < 50 mm in greatest dimension

T3 Tumor > 50 mm in greatest dimension

T4 Tumor of any size with direct extension to the chest
wall and / or to the skin (ulceration or skin nodules)

T4a Extension to the chest wall not including only pectora-
lis muscle adherence/invasion.

T4b Ulceration and/or ipsilateral satellite nodules and/or
edema (including peau d’orange) of the skin, which do
not meet the criteria for inflammatory carcinoma.

T4c Both T4a and T4b

T4d Inflammatory carcinoma

Age

Breast cancer can develop at any age from childhood
to old age!®. The incidence of breast cancer increases with age,
doubling about every 10 years until the menopause, when the
rate of increase slows down, but the chance of getting breast
cancer goes up as a woman gets older!”.

Incidence and Epidemiology

Invasive breast cancer is the most common carcinoma
in women. It accounts for 23% of all female cancers, 27% in af-
fluent countries!!). In 2008, breast cancer caused 458,503 deaths
worldwide (13.7% of cancer deaths in women)??.. The affluent
developed countries are high rick areas where 6% of women de-
veloped invasive breast cancer before age of 75, while develop-
ing countries of Africa and Eastern Asia shows one third of that
percent. Elsewhere in the globe, the rate is intermediatel). In the
United States, aapproximately 232,340 new cases of invasive
breast cancer and 39,620 breast cancer deaths are expected to
occur in 2013. One in eight women in the United States will
develop breast cancer in her lifetime!®!.

Recently, the detection of early carcinoma insitu and
small localized invasive lesion, has been increased dramati-
cally by widespread use of mammography, unfortunately, this
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achievement did not translate into improved survival ratet®l.

Breast cancer incidence increased considerably during
and after 1990 all over the world, indicating important differenc-
es in the distribution of the underlying causes. Environmental
factors including geographical variations, diet, time trends and
social relation seems to play important role in the aetiology of
breast cancer supported by studies of migrant populations from
low to high risk areas, which shows those migrants approach
the risk of that particular area in next generations?. Recently,
in most of the developed countries, the mortality rate of breast
cancer start to decrease may be because of the combined action
of earlier diagnosis and improved therapy!®..

Actiology and Risk Factors

Breast cancer result from an interaction between an
environmental (external) factors and a genetically susceptible
host, the aetiology is multifactorial, including many risk factors.
Epidemiological studies has shown that breast cancer is more
prevalence in developed affluent countries with their character-
istic lifestyle of high protein and high-caloric diet rich in animal
fat along with low physical activity.

Breast cancer more than other human neoplasm shows
familial tendency®], some genetic susceptibility may play a mi-
nor role in most of the cases®. Overall, however, genetics is be-
lieved to be the primary cause of 5-10% of all cases!'”\.

Several risk factors for the development of breast carci-
noma have been established, whereas many others remain ques-
tionable!'). It has been proposed that strong and/or prolonged
oestrogen stimulation operating on a genetically susceptible
background is the most influencing risk factor for the develop-
ment of breast cancers!'?. The following pages describe the well
known risk factors.

Factors Related to Reproductive Lifestyle: Breast cancer is
more frequent in women who start menstruating early in life or
who have a late menopause. Nulliparity and late age at first birth
both increase the incidence of breast cancer!’’l. Infertility and
lack of breast feeding appears to be risk factors. Women who
give birth and breast-feed after age of 30 have doubles the risk
compared to having first live birth at age less than 25. Never
having children triples the risk!™. A reduction in the risk of breast
carcinoma among premenopausal women who have lactated has
been documented, but no such effect was detected among post-
menopausal women!'*l,

Exogenous Hormones: There are three types of hormonal com-
pounds used as hormonal therapy have been claimed as a risk
of developing breast cancer, oral contraceptives, unopposed es-
trogen therapy and menopausal replacement therapy. There is a
little, if any, increase in risk of having breast cancer associated
with the use of contraceptive, even after 10 years using these
preparations!!l. The duration of use, age at first use, dose and
type of hormone within the contraceptives appear to have no
significant effect on breast cancer risk!'?!.

The relationship between postmenopausal replacement
therapy and development of breast cancers has been intensive-
ly studied; these studies have observed significant association
between long term use of hormonal replacement therapy and in-
creased risk of developing breast cancer!’..

The use of unopposed estrogen therapy with the longest
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duration has been investigated in many epidemiological studies;
significant increased risk of developing breast cancer has been
observed!!l. In December 2002, the hormone estrogen was de-
clared a known human carcinogen by the National Toxicology
Program!.

Endogenous Hormones: Increased blood levels of endogenous
androgen, estrogens and progesterone are associated with an in-
creased risk of breast cancer, in which its incidence rate rise more
steeply with age, till menopause where it start to decline when
the ovarian sex hormone production diminished"!. However, not
only sex hormones, but also increased circulating insulin levels
is significantly associated with the risk of breast cancer!"..

The risk of estrogens on breast cancer depends directly
on breast tissue exposure. It has been shown in vitro studies that
there is an increased of breast cell proliferation and inhibition of
apoptosis when the estrogen is administered. Risk of breast can-
cer is more increased when the circulating and tissue levels of
estrogens and progesterone is elevated, which can be observed
during the luteal phase of menstrual cycle rather than the follic-
ular phase when there is marked physiological proliferation of
breast epithelial cells™.

Nutrition: There is a close correlation between the incidenc-
es of breast cancer and dietary intake in populations. Generally
speaking, high caloric intake, saturated animal fat and red meat
consumption are possibly associated with an increased risk of
developing breast cancer, especially for postmenopausal wom-
en. While poultry consumption have no risk!). Health dietary
pattern of high fruit and vegetables intake may be associated
with a slightly reduced risk of breast cancer’®. However, recent
studies done by Ewertz M, and fackenthal JD suggest that there
were an exaggeration stated to the risk of animal source diets
and to the preventive effect of vegetables and fruit rich diets!'®!7.

Alcohol Intake: According to the International Agency for Re-
search on Cancer, there is sufficient scientific evidence to clas-
sify alcoholic beverages as a Group 1 carcinogen that causes
breast cancer in women!'®l. Some studies have shown a link be-
tween alcohol consumption and incidence of breast cancer!'.
The more alcohol a woman drinks, the more likely she is to get
breast cancer. The relationship is linear and dose-dependent.
Even low levels of alcohol consumption carry some risk{'®.

Body Weight: High body mass as a sequel of high caloric di-
ets intake, or intake not counterbalanced by caloric consump-
tion, along with higher body weight will increases risk to de-
velop breast cancer among postmenopausal women, moreover,
this relationship is independent of reproductive risk factors and
status of physical activity and has stepwise increase with agel®..
Furthermore, studies have shown that obese women are more
likely to have large tumours, greater lymph node involvement,
and poorer breast cancer prognosis with 30% higher risk of mor-
talityt'”,

Physical Activity: Lack of exercise and low physical activi-
ty has been linked to breast cancer®. Gaining of weight after
menopause can increase the risk of having breast cancer. The
decrease in risk among the most physically active women was
about 20-40%. Activity that is sustained throughout lifetime,
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possibly of benefit to reduce the risk. It appears that physical
activity is independent of race or ethnicity; it has been observed
that the best way to avoid breast cancer is to maintain high level
of physical activity throughout the lifetime!".

Family History And Genetic Predisposition: Breast cancer
risk is higher among women whose close blood relatives have
this disease. Still, most women who get breast cancer do not have
a family history of this disease. The risk of developing breast
cancer is more if the relative got the disease at an early age of
lifel]. Patients with bilateral breast cancer, or get the disease at
an early age and those who develop metachronous breast cancer
and another epithelial cancer, are most likely to have abnormal
gens that has predisposed them to developing breast cancer!"l.
Breast cancers shows familial tendency more than other human
neoplasm, approximately 5—10% of all breast cancers are famil-
ial!. Two breast cancer genes, BRCA1 and BRCA2, have been
identified and account for a substantial proportion of very high
risk to developing breast cancer!!l, those patient are laible to de-
velope other cancers in particular ovarian cancers!l.

In addition to BRCA1 and BRCAZ2, several other genes
are linked to a variable risk of development of breast cancer.
Familial breast cancer can also presented in combination with
other cancers as multiple cancer syndromes!®.

Radiation Exposure: Exposure to ionizing radiation increases
risk of developing breast cancer later in life, particularly when
exposure is during rapid breast formation. Women who have re-
ceived high-dose ionizing radiation for the treatment of other
cancers to the chest, have a relative risk of breast cancer between
2.1 to 4.0, the risk increases with increased dose!®)). Meanwhile,
contra lateral breast cancer has been shown to develop after
exposures of high dose radiation used during radiotherapy for
breast cancer, moreover, patients with Hodgkin’s disease receiv-
ing radiotherapy at high doses are at high risk to develop breast
cancert?*l.

Benign Proliferative Lesion: Women with severe atypical
epithelial hyperplasia have a four to five times higher risk of
developing breast cancer than that of the control population, if
those women have a family history of breast cancer (first degree
relative), the risk will increase nine times, while patient with
other breast benign proliferative lesion have slightly higher risk
of developing breast cancer than women who do not have any
proliferative changes in their breast!"*l. The fibrocystic changes
per se is not independent risk factor to develop breast cancer, but
rather the presence of some potentially premalignant lesion such
as flat epithelial atypia and atypical ductal hyperplasia determine
the risk to have subsequent breast cancer!®. (Figure 1) shows the
possible interaction between risk factors19.
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Figure 1: Interaction of risk factors, modified (3).

Location

The upper outer quadrant of the breast is the most fre-
quent site for breast cancer to arise. Philippal®! study results are
inconsistent with that current view that the high level of upper
outer quadrant breast cancer is due solely to a greater amount
of target epithelial tissue in that region. The incidence of breast
cancer is slightly more in left breast rather than the right side as
documented by several studies and the excess for the left side
can be up to 13%°.

Histological Grading Of Invasive Carcinoma

Within the last decade, histological grading has become
widely accepted as a powerful indicator of prognosis in breast
cancer. The majority of tumour grading systems currently em-
ployed for breast cancer combine nuclear grade, tubule forma-
tion and mitotic rate. The two most widely used systems over
the years for the microscopic grading of IDC have been those
of original Bloom — Richardson system and Black method, the
first based mainly on architectural features (extent of tubular for-
mation) and the second on the degree of nuclear atypia. Since
both architecture and cytological features have been found to
correlate with prognosis, the sensible proposal has been made to
use them in conjunction.

Elston, et al® modification of those two systems is pre-
ferred and becoming more popular, which is usually referred to
as the Nottingham modification of the Bloom—Richardson sys-
tem and which also incorporates the evaluation of mitotic activ-
ity. Then, the grade is obtained by adding up the scores for tu-
bule formation, nuclear pleomorphism, and mitotic count, each
element is given a score of 1 to 3 (1 being the best and 3 the
worst) and the score of all three components are added together
to give the “grade”. The lowest possible score (1+1+1=3) is giv-
en to well differentiated tumours that all form tubules and have
a low mitotic rate (<10/10 HPF). The highest possible score is
9 (3+3+3=9) is given to poorly differentiated tumours®” (Figure
2).

www.ommegaonline.org 4

Figure 2: Nottingham/ Bloom—Richardson Grading system

It has been deduced to the point that incorporation of
this information into the routine pathology report has become
a requirement. The system was largely conceived for invasive
ductal carcinoma NOS, but it can also be applied to the special
types of ductal carcinoma and to lobular carcinomal®,

Spread and Metastases

Breast carcinoma spreads by direct invasion, by the
lymphatic route, and by the blood vessel route. Some of these
metastases are already present at the time of diagnosis, and oth-
ers become manifest clinically months, years, or decades after
the initial therapy.

Direct Invasion: The malignant cells can invade locally to the
stroma, nipple, skin, and chest wall structures like striated mus-
cle and fascia. The invasion of the breast stroma can be by direct
extension, via intramammary lymph vessels, and possibly via
the tissue spaces (pseudoangiomatous stromal hyperplasia)?®.
The degree of local invasion is generally greater in invasive lob-
ular carcinoma and its variants, probably due to the non cohesive
nature of tumour cells and the lack of E-cadherin in the tumour
cells™!. Nipple invasion has been found in 23-31% of all clini-
cally detectable invasive carcinomas®”. Tumour recurrence fol-
lowing local excision often develops in the same breast segment.
Local recurrence following mastectomy presented as superficial
nodules in or near the surgical scar. Women who develop local
recurrences are more susceptible to have distant metastases!®.

Lymph Node Metastasis: There are two groups of lymph nodes
are commonly infiltrated by the breast carcinoma, the internal
mammary and the ipsilateral axillary lymph node, with the su-
pra-clavicular area representing extension of the later. It should
be remembered that it is not too unusual to also find lymph
nodes within the substance of the mammary gland ‘intramam-
mary lymph nodes’!. Axillary node metastases are present in
40-50% of clinically detectable cases. Supraclavicular lymph
node involvement is detected in 20% of patients with axillary
lymph node involvement but is almost zero in cases with neg-
ative axillary lymph node involvement®2l. The second group of
lymph node is the internal mammary chain, about 22% of clini-
cally detectable mammary carcinoma presents with involvement
of this Lymph Node Group™(Table 2, Table 3).
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Table 2: Regional Lymph Nodes (N), Clinical evaluation

Table 3: Regional Lymph Nodes (N), pathological evaluation

Symbol | Clinical evaluation of lymph node status Pathological
NX Regional lymph nodes cannot be assessed (e.g., previ- NX Regional lymph nodes cannot be assessed (e.g., previously re-
ously removed). P moved or not removed for pathologic study)
NO No regional lymph node metastases. pNO | No regional lymph node metastases identified histologically.
N1 Metastases to movable ipsilateral level LII axillary lymph Micrometastases
node (s). OR
Metastases in ipsilateral level I, II axillary lymph nodes NI Metastases in 1 to 3 axillary lymph nodes.
that are clinically fixed or matted. P AND / OR
N2 OR Metastases in internal mammary nodes with metastases detected
Metastases in clinically detected ipsilateral internal mam- by sentinel lymph node biopsy but not by clinically detected.
mary nodes in the absence of clinically evident axillary pN1
lymph node metastases. mi Micrometastases (>0.2 mm and/or > 200 cells but none >2.0 mm)
N2a Metastases in ipsilateral level 1, 1I axillary lymph nodes N1 Metastases in 1-3 axillary lymph nodes, at least one metastases
fixed to one another (matted) or to other structures. PN ) Omm
Metastases only in clinically detected ipsilateral internal Metastases in internal mammary nodes with micrometastases or
N2b | mammary nodes and in the absence of clinically evident pN1b | macrometastases detected by sentinel lymph node biopsy but not
level I, 11 axillary lymph node metastases. clinically detected.
Metastases in ipsilateral infraclavicular (level III axillary) Metastases in 1-3 axillary lymph nodes and in internal mammary
lymph node (s) with or without level I, II axillary lymph pNlc | lymph nodes with micrometastases or macrometastases detected
node involvement. by sentinel lymph node biopsy but not clinically detected.
OR Metastases in 4-9 axillary lymph nodes.
Metastases in clinically detected ipsilateral internal mam- pN2 OR
N3 mary lymph node (s) with clinically evident level I, II ax- Metastases in clinically detected internal mammary lymph nodes
illary lymph node metastases. in the absence of axillary lymph node metastases.
OR pN2a Metastases in 4-9 axillary lymph nodes (at least 1 tumor deposit
Metastases in ipsilateral supraclavicular lymph node(s) > 2mm).
with or without axillary or internal mammary lymph node N2b Metastases in clinically detected internal mammary lymph nodes
involvement. p in the absence of axillary lymph node metastases.
N3a | Metastases in ipsilateral infraclavicular lymph node (s). Metastases in > 10 axillary lymph nodes.
N3b Metastases in ipsilateral internal mammary lymph node (s) OR
and axillary lymph nodes (s). Metastases in infraclavicular (level III axillary) lymph nodes.
N3c | Metastases in ipsilateral supraclavicular lymph node (s). OR
Metastases in clinically detected ipsilateral internal mammary
lymph nodes in the presence of one or more positive level I, II
pN3 | axillary lymph nodes.
OR
Metastases in > 3 axillary lymph nodes and in internal mammary
lymph nodes with micrometastases or macrometastases detected
by sentinel lymph node biopsy but not clinically detected.
OR
Metastases in ipsilateral supraclavicular lymph nodes.
Metastases in > 10 axillary lymph nodes (at least 1 tumor deposit
>2.0mm)
pN3a OR
Metastases to the infraclavicular (level 11 axillary lymph nodes).
Metastases in clinically detected ipsilateral internal mammary
lymph nodes in the presence of one or more positive axillary
lymph nodes.
pN3b | OR
Metastases in > 3 axillary lymph nodes and in internal mammary
lymph nodes with micrometastases or macrometastases detected
by sentinel lymph node biopsy but not clinically detected.
pN3c | Metastases in ipsilateral supraclavicular lymph nodes.
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Blood Born Metastasis: Bones are the most common site of
blood bourn distant metastasis, followed by lung and pleura, liv-
er, ovary, adrenal gland, and central nervous system. Invasive
lobular carcinoma has a peculiar tendency to metastasize to the
abdominal cavity, especially to the gastrointestinal tract, ovaries,
and serosal surfaces. Meninges has a particular tendency to host
the metastatic breast carcinomal®]. Brain metastases are more
likely with basal like tumours, that are ER-PR negative, CK5/6
positive and over-express HER2/neu or EGFRP. Various type
of Immunohistochemical markers (particulary keratin group) are
used to detect occult breast carcinoma especially bone marrow.
These markers are mainly useful in cases of lobular carcinoma,
which can be easily missed in H&E stained sections. Recently,
PCR (RT-PCR) assays for keratin 19, MUC1, and mammoglobin
have been used to detect occult breast carcinomas in bone mar-
row, lymph nodes, or peripheral blood?*>. When the metastatic
breast carcinoma is poorly differentiated and difficult to know
the primary site of the tumour based on microscopic features
only, GCDFP-15, mammaglobin, lactalbumin, and hormone re-
ceptors strongly suggests a breast primary, especially when com-
bined®*®(Table 4).

Table 4: Distant Metastases (M)

Symbol | Metastasis status

MO No clinical or radiographic evidence of distant metastases.

¢MO(i+) | No clinical or radiographic evidence of distant metastases,
but deposits of molecularly or microscopically detected
tumor cells in circulating blood, bone marrow or other
non-regional nodal tissue that are no larger than 0.2 mm in
a patient without symptoms or signs of metastases

M1 Distant detectable metastases as determined by classic
clinical and radiographic means and/or histologically
proven > 0.2mm.

Staging

The extent or stage of cancer at the time of diagnosis
is a key factor that defines prognosis and is a critical element
in determining appropriate treatment based on the experience
and outcomes of groups of prior patients with similar stage. In
addition, accurate staging is necessary to evaluate the results of
treatments and clinical trials, to facilitate the exchange and com-
parison of information among treatment centers, and to serve
as a basis for clinical and translational cancer research®l. The
most widely used clinical staging system for breast carcinoma
is based on the TNM system (Tumour nodes metastases), it is
adopted by both the International Union against Cancer (UICC)
and the American Joint Commission on Cancer committee Stag-
ing and End Results Reporting (AJCC), details of latest breast
tumour staging stated at the appendix (Table 5).
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Table 5: Anatomic Stage

Group Clinical

Stage T N M
0 Tis NO MO
IA T1b NO MO
1B TO Nlmi MO
T1b Nlmi MO

ITA TO Nlc MO
T1b Nlc MO

T2 NO MO

1B T2 N1 MO
T3 NO MO

IIA TO N2 MO
T1b N2 MO

T2 N2 MO

T3 N1 MO

T3 N2 MO

1IB T4 NO MO
T4 N1 MO
T4 N2 MO

Ic Any T N3 MO
v Any T Any N Ml

Modified AJCC Cancer Staging (37)

Prognostic factors of breast carcinoma

There are so many clinical and pathological prognostic
factors impact the outcome of the breast cancer, there are five
cardinal independent prognostic factors including the tumour
size, histological grade, histological subtype, lymph node status,
and lymphovascular permeation, meanwhile, there are so many
other significant prognostic factors are listed below

Tumour size: Tumour size is an important prognostic factor.
Even among patients with as small as 1cm. It is the strongest in-
dependent parameter predicts the outcome of the disease. It has
also been found that size determination has a greater prognostic
significance when measured microscopically!®.

Lymph node status: The status of the axillary lymph nodes is
the most important single prognostic factor for patients with
breast cancer. Numerous studies have shown that disease — free
time and overall survival rates decrease as the number of posi-
tive nodes increases’. The prognosis also depends on the level
of axillary node involved, the absolute number of lymph nodes
involved, the amount of metastatic tumour, the presence, or ab-
sence of both extranodal spread and tumour cells in the efferent
vessels!®l.

Histological (cyto-architectural) type: Most of the special his-
tological subtypes of breast cancer are associated with a par-
ticular clinical outcome, but there is no significant prognostic
difference between classical invasive ductal and invasive lobu-
lar carcinoma. The special subtypes of IDC well known to have
good prognosis are tubular carcinoma, cribriform carcinoma,
medullary carcinoma, pure mucinous carcinoma, papillary car-
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cinoma, adenoid cystic carcinoma, and secretory (juvenile) car-
cinoma. While morphological subtypes with bad prognosis are
inflammatory carcinoma, squamous cell carcinoma, metaplastic
carcinoma, carcinomas with neuroendocrine features, and signet
ring lobular carcinomal®’.

Histological Grade: Tumour grade is an unique independent
prognostic predictive factors for all invasive breast cancer, es-
pecially when it combined with histological type, in which they
provides a more accurate assessment of prognosis than does his-
tological grade alonelP®. Grading is recommended for all inva-
sive carcinomas of the breast, regardless of morphological type.
This practice is not accepted by some pathologists, who feel that
grading is not appropriate for the special histological types with
particular clinical behavior and outcome, such as pure tubular,
invasive cribriform, mucinous, medullary and infiltrating lobu-
lar carcinomas. Poorly differentiated invasive carcinoma with
high grade usually implies poor prognosis and high incidence of
distant metastasis, independent of lymph node status and tumour
size, no wonder; it has prognostic value even in breast cancers
of 1cm size and smaller™. The optimal grading method has been
detailed earlier in this article.

Lymphovascular Permeation: It has been shown that detec-
tion of lymphatic vessels permeation is an important indepen-
dent prognostic factor, especially when the tumour size is still
of T1 and has no clinical lymph node involvement. It indicates
adverse prognosis and increased risk of axillary lymph node
involvement. Blood vessel invasion shows a high correlation
with tumour size, histologic grade, tumour subtype, lymph node
status, development of distant metastases and poor prognosis!*!
(Table 4).

Patient’s Age: Young women under 35 years of age usually
developed high-grade tumours, with bad prognosis, and having
higher risk for recurrence and distance metastasis. While those
women who are 35-50 years of age has better prognosis than
those patient above 50 years old™.

DCIS And Invasiveness Status: It is noteworthy to say, DCIS
lesion can be permanently eliminated by mastectomy. For mixed
lesion, having both DCIS and invasive components, nodal me-
tastasis is directly proportion with the amount of invasive com-
ponent. Sometime extensive DCIS of comedo type can be asso-
ciated with nodal metastasis without overt stromal invasion!®.
The presence of an extensive intraductal component is a prog-
nostic factor for local recurrence in patients treated with conser-
vative surgery and radiation therapy®.

Tumour Necrosis: Tumours with high grade, usually associated
with necrosis which is some time extensive and accompanied
with lymph node metastasis and bad prognosis*!.

Inflammatory Cell Infiltrates: Some tumours associated with
lymphocytic infiltrate which in particular tumour become as a
diagnostic criteria as in medullary carcinoma, in general tumour
with no inflammatory reaction associated with lesser incidence
of lymph node metastasis and ultimately having better progno-
sistol,
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Steroid Hormone Receptors: Immunohistochemical estima-
tion of ER and PR in breast cancer sections has been a routine
clinical practice since 20 years or more, approximately 60% of
all breast carcinoma express ER/PR protein, which are associ-
ated with favorable outcome, but these tumours did shows sig-
nificant metastatic potential. ER status very essential to predict
tumour response to hormonal adjuvant therapy®!.

The ERBB2 / HER2 Oncogene: Immunohistochemical esti-
mation of Her2 oncogene, then validation of positive results by
FISH or CISH, is a routine clinical practice in daily pathology
workflow. Its expression is predicting the response to Herceptin
therapy, but it is weak predictor of response to chemotherapy. Its
usually associated with poor outcome especially in high grade
tumours and in node positive tumours!®,

Skin Invasion: Skin invasion in breast cancer is a bad prog-
nostic sign, it would have ominous outcome especially when it
associated with dermal lymph vessels invasion!®l.

E-Cadherin Status: E-cadherin is constantly express in all IDC,
while the opposite is true in ILC, in which it play no role as prog-
nostic parameter, but some studies shown that loss of E-cadherin
in IDC associated with low survival rate*!).

Vimentin Expression: Vimentin expression is a rather rare
finding in invasive breast cancer. A hypothesis proposes that
vimentin-expressing breast carcinomas may derive from breast
progenitor cells with bilinear (glandular and myoepithelial) dif-
ferentiation potential™®?. Makki J., et al*¥ found that vimentin
was expressed in 32.93% (55/167) of breast carcinoma, they hy-
pothesized that vimentin expression was either due to epithelial
to mesenchymal transition (EMT) or the tumour cells derived
from basal cell progenitors which can express both vimentin and
E-cadherin. Vimentin expression in breast cancer is associated
with poor prognosis; vimentin may be a convenient predictor of
biological behavior for node-negative ductal NOS breast carci-
nomast .

Telomerase Activity: Recent studies detected a progressive in-
crease in the prevalence of telomerase activity with the progres-
sion of breast cancer: 57.8% in DCIS lesions and 64% in infil-
trative component, with higher expression in metastatic lesions
compared to primary lesion®], consequently Telomerase activity
considered as a marker of disease progression, associated with
stepwise breast tumour progression®!. Estimation of Telomerase
activity in breast cancer is not predictor of prognosis*?. It is re-
flecting the proliferative index of the tumour.

Cancer Stem Cells (CSC): The expression of breast cancer
stem cells harboring CD44+CD24-/low phenotype was associ-
ated with poor prognosis and predicts lymph node metastasis,
Their absence indicate favorable outcome, while their expres-
sion is a bad prognostic sign™”. Recent study suggest that breast
CSC of CD44+CD24-/low phenotype should be included in fu-
ture validation studies as a prognostic marker in breast cancer™?.
Estimating the frequency of breast CSC in different histological
subtype of breast cancer can predict the clinical outcome and
prognostic clues of each particular subtype of breast cancer’!.
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Epithelial To Mesenchymal Transition (EMT): EMT is the
loss of epithelial differentiation and gain the mesenchymal phe-
notype. A recent study has demonstrated a clear variation in the
occurrence of EMT phenomena in different subtypes of breast
cancers, as well as in various stages of the disease. It was more
prevalent in DCIS lesion, triple negative breast tumours, and in
metastatic lesions™®]. New data suggest that the increased pro-
portion and prevalence of tumour cells with CD44+/CD24—/low
and vimentin+/E-cadherin- phenotype, in DCIS and metastatic
lesion may play an important role in tumour invasiveness and

aggressiveness*’,

Molecular Prognostic Factors: Recently some molecular fac-
tors have been identified as a parameter to predict prognosis and
response to therapeutic modalities, like pS3 mutation and Bel-2
amplification, which associated with high recurrence rate and
low overall survival rate. Recent workgroup used proteomic and
gene expression techniques to study multiple genes and try to
link the gene-expression findings to clinical outcome. Among
those new techniques, measurement of ER mRNA expression
and Oncotype DX™ for the diagnosis of ER-positive breast can-
cers, and “Amsterdam Signature”, to evaluate the patient need
for chemotherapy or not™!,

Conclusion

We are looking for further studies to improve current
prognostic markers that will reflect on better treatment tools.
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