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Dear Readers,

Breast cancer is the most common cancer type
among women. The mortality rate has been
significantly reduced in recent years because of
its early diagnosis and the advanced methods
of treatment; nevertheless, it is still the second
leading cause of death from cancer in women
in European and Western countries, preceded
only by lung cancer [1,2]. Currently, breast
cancer is the fifth leading cause of death from
cancer in the Iran which affecting 1 in every 8
women and has an annual incidence rate of 31
per 100,000 women. Regarding to advantage
screening methods, the age of breast cancer
incidence has reduced in the last few years
from the fourth decade of life to the second
and third decades [2,3]. Various predictive and
prognostic factors affect tumor progression
[4-7]. Predictive factors are distinguished
from prognostic factors in that the latter can be
measured and are associated with the nature of
the disease, whereas the former determine the
response to treatments [5]. Prognostic factors
include the type of tumor, number of involved
lymph nodes at the time of diagnosis, size,
tumor grade, Ki67 status (cellular marker for
proliferation), and the patient’s age [7, 8]. In
addition, some factors are both prognostic and
predictive, including estrogen receptor (ER)
and progesterone receptor (PR) status, p53

mutation status, and human epidermal growth
factor receptor-2 (HER-2/neu) overexpression
[9, 10].

Numerous studies have been conducted on
these prognostic and predictive factors and
their relationships with one another. The
current article is the short review of the some
Prognosis and Predictive Factors Related to
Breast Cancer.

Estrogen Receptor (ER)

ER is a prognostic and predicting factor of
breast cancer. ER-positive patients have a
better prognosis than ER-negative ones and
better respond to anti-estrogen agents, which
have become an important principle in the
treatment of breast cancer [8,9]. Numerous
studies have revealed that ER-positive tumors
show lower response to hormone therapy than
HER-2-negative and ER-positive tumors; this
seems to be due to the intracellular functional
interference of HER-2-negative with hormone
receptors which result in resistance of some
ER-positive tumors to tamoxifen [10].

Progesterone Receptor (PR)

PR is another predictive and prognostic factor
that plays a key role in the treatment of patients
with breast cancer [12, 13]. Some evidences
revealed carcinoma in situ had the highest and
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medullary carcinoma the lowest frequency
of PR expression, which might suggest that
in situ carcinomas progress very slowly
under hormone suppression therapy and it
might even be possible to prevent them from
becoming invasive over time [14]. In another
survey conducted by Bae et al, however, the
highest frequency of PR expression pertained
to mucinous carcinoma [15].

P53 Mutation

TP53 is the best-known mutated gene in
human cancers. Facing with stimuli such as
ionizing radiation, chemotherapy, acidosis,
deprivation from growth factors, and hypoxia,
normal p53 which is the product of TP53
gene halts cell cycle through mediating
certain pathways and leads cells toward
apoptosis [14]. Mutated TP53 produces a
half-life-increased protein lacking native
conformation and unable to perform its
normal activities [10]. Overexpression of
p53, occurred in approximately one-third of
breast cancers, can be well assessed through
immunohistocytology; it is also correlated
with high nuclear differentiation, aneuploidy,
increased cell cycle, HER-2-positive, and
ER-negative. Various studies demonstrated
that pS3 mutation in breast cancer predicts a
weaker prognosis in these patients [14]. Kim
et al study showed that with the increase in p53
mutation, tumors become more invasive and
p53 mutation should be considered a negative
predictor [16], yet there are still ambiguities
in the routine evaluation of this factor in the
different types of breast cancer.

Human Epidermal Growth Factor
Receptor-2 (HER-2/neu)

HER-2 receptors are in breast cells and
normally control their growth, division,
and repair. In approximately 25% of breast
cancers, the HER-2 gene amplified and the
result is HER-2/neu overexpression that
causes uncontrolled growth and division of
breast cells [8]. Almost all of the high-grade
in situ breast carcinomas have a HER-2/neu
overexpression, but lobular carcinomas are
less likely to demonstrate overexpression of
HER-2/neu [17]. In the Taghipour Zahir et
al. study, the patients had greater HER-2/neu
overexpression compared with other studies
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as well as the highest frequency of HER-2/
neu overexpression related to invasive ductal
carcinomas and the lowest frequency related to
mucinous carcinomas, suggesting the higher
invasiveness and greater aggressiveness of
ductal carcinoma compared with other types

[3].

The Type of Tumor

The pathological type of tumor is also a prog-
nostic factor in breast cancer. That is to say,
the best prognosis is seen in tubular and the
worse in ductal carcinoma of not specified
type (NST) [14]. Previous studies demonstrat-
ed that 95.5% of HER-2-positive tumors were
ductal carcinoma and only 0.8% was lobular.
The researchers indicated that due to a weak
possibility of positivity of HER-2 in lobular
carcinoma, routine assessment of HER-2 is
not necessary, while the highest HER-2-pos-
itive was seen in ductal carcinoma of NST.
Therefore, there is a specific and significant
relationship between HER-2-positive and
ductal invasive carcinoma of breast [9,10,17].

Grade Differentiation

Differentiation grading is the most potent and
best-known prognostic factor in breast can-
cer [18]. Tissue differentiation is considered
as the morphological marker of tumor inva-
siveness. This factor acts somewhat indepen-
dent of lymph nodes and is routinely found
in tumor specimens [10]. There are several
methods for determining differentiation, and
Bloom and Richardson grading system are the
best-known and the most used [10, 14]. The
grading is performed based on three proper-
ties including tubules formation, mitosis
counts, and nuclear polymorphism [19].

Tumor Grade

Another prognostic factor is tumor grade;
higher tumor grades are associated with an
increased degree of relapse, greater extent
of involvement, and higher chance of distant
metastasis. In one study, grade 2 tumors were
more prevalent than the other tumor grades
(1 and 3), and lobular carcinomas had the
highest frequency of grade 2 tumors, followed
by invasive ductal carcinomas [3, 9,10].
The comparison of the different types of
carcinomas showed that medullary carcinomas
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had the highest frequency of grade 3 tumors,
and although high grade in appearance, this
carcinoma acts as a low-grade tumor that does
not progress rapidly and involves regional
lymph nodes to a lesser degree [12].

Ki67

Ki67 was considered as a prognostic factor;
in literature review high index labeled Ki67
is considered an unfavorable factor that
influences tumor progression and is associated
with poorer prognosis [20]. Previous studies
showed that medullary carcinomas had the
highest rate of Ki67 expression, followed
by mucinous carcinomas, although both
these carcinomas showed a lower degree of
local relapse and lymph node involvement
compared with the other carcinomas [10, 20].

Age

Age is also another predictive factor in the
breast cancer. A survey in Iran (2013) on 2750
patients suffering from breast cancer showed
that the number of patients with HER-2-posi-
tive in peri-menopausal age (46-55 years) was
higher than older patients [14]. Consequent-
ly, the majority of cancer in this age range
included HER-2-positive, ER-negative, p53
mutation, indicating poorer prognosis of them
in comparison with older patients [14]. This
outcome was also obtained in USA in 2003,
revealing that the mean age of HER-2-posi-
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tive patients was lower than HER-2-negative
ones, i.e. HER-2-positive has frequently seen
in younger ages. This can be attributed to the
fundamental pathologic differences in breast
cancer of younger patients and may indicate
higher risk of relapse [21].

A similar study was carried out by Rodrigues
et al to evaluate breast cancer biomarkers and
their correlation with the age of sufferers [19].
It was concluded that breast cancers emerging
at higher ages grow slowly and have higher
possibility of ER-positive and lower possibil-
ity of HER-2-positive and positive p53 muta-
tion [19].

In conclusion, based along evidences, the
breast cancer patients with ER-positive, PR-
negative and HER-2-negative as important
prognosis factors, have a better prognosis.
In addition, best prognoses were seen in the
younger patients with low grade and well-
differentiated tumors. However, breast cancer
is the multifactorial disease and influenced by
various inherited and environmental factors
which needs future studies to determine both
the therapeutic and diagnostic aspects of these
factors.
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