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Pregnancy-associated breast cancer
Risk factors assessment as an important
diagnostic modality
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The incidence of pregnancy-associated breast cancer (PABC) is increasing,
and it is becoming one of the most frequent types of cancer occurring during pregnancy. The influence of pregnancy on the risk of breast cancer is
dependent on several maternal features related to reproductive, genetic
and hormonal factors. In view of large-scale changes in women’s life style
and childbearing trends worldwide, it has become urgent for healthcare
providers to reform their diagnostic management. A thorough analysis of
the risk factors that contribute to the association between pregnancy and
breast cancer is essential at the level of reproduction, genetics and hormonal
interactions. This review covers a variety of factors related to PABC, including
age at menarche and maternal age, in addition to parity, number of births,
birth interval and breastfeeding, which are key factors in breast cancer risk
assessment. The “menarche to first birth” time interval, along with expression of hormonal receptors and underlying compound genetic influences,
are also crucial in the initiation and pathogenesis of PABC. This review aims
to define the relationship and possible interactions between these factors,
modifying diagnostic management and advancing the assessment of PABC
risk factors as an important diagnostic modality. Search of Medline/PubMed
and Google Scholar databases provided a total of 45 eligible English language
articles up to November 2014. Studies focusing mainly on epidemiological,
clinical, pathological and diagnostic aspects of PABC were selected, and in
particular those published in recent years. The reference lists of these articles
were searched for additional articles of relevance, yielding a total of 66 to be
included in this review.

1. INTRODUCTION
Pregnancy-associated breast cancer (PABC) is defined
as any breast malignancy diagnosed during pregnancy
or within the first 2 years postpartum, during lactation.1–5
The incidence of PABC is increasing,6 and at a reported
range of 1:3,000 to 1:10,000 pregnancies2,3,7–9 it is presently
one of the most frequent types of cancer occurring during pregnancy.5,10 The average age of women with PABC
is between 32 and 38 years.5,7,11 The diagnosis of PABC is
expected to become more frequent, since the percentage of women aged 35 years and over at first birth has
increased, underscoring the increasing trend for women
to delay childbearing.2,8,9,12 There is controversy about the
prognosis of PABC,9 but it is noted that breast cancer diagnosed within 5 years postpartum has a 2.8 times higher
risk for metastasis and 2.7 times higher mortality risk than
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that in nulliparous women.4,13 The mechanisms that make
pregnancy a poor prognostic factor remain unclear but
may be associated with the hormonal environment that
characterizes pregnancy,14 which possibly increases breast
cancer aggressiveness.15
Life style has been significantly modified throughout
the world, and factors associated with what is generally
known as the western way of life could be implicated in the
increase in incidence of breast cancer.16 The risk of breast
cancer after a pregnancy shows a pattern of initial increase,
followed by decrease over time, dependent on several
maternal features.17 Earlier age at menarche, fewer pregnancies, shorter duration of breastfeeding and less women
reaching full-term gestation are some of the changes that
might be related to the association between pregnancy
and breast cancer and which contribute to the increasing
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incidence of breast cancer. In view of the considerable
changes in sexual maturation and childbearing patterns
that have been observed in recent years, in parallel with
the rise in breast cancer incidence worldwide, definition of
the relationship between reproductive history and levels
of hormones is of paramount importance.18,19 Thorough
analysis of the risk factors that contribute to the association
between pregnancy and breast cancer is essential. These
factors should be elucidated at the level of reproduction,
genetics, and hormonal interactions.
For this review, Medline/PubMed and Google Scholar
databases were searched using the keywords “breast cancer in pregnancy” or “pregnancy associated breast cancer”
in combination with “diagnosis”, “pathology”, “genetics”,
“risk factors”. A total of 45 English language articles up to
November 2014 were assembled. Studies focusing mainly
on epidemiological, clinical, pathological and diagnostic
aspects of PABC were chosen, and in particular those published in recent years. Reference lists of identified articles
were also searched for additional articles of relevance,
yielding a total of 66 to be included.

2. REPRODUCTIVE FACTORS
The frequency of reproductive-related risk factors for
breast cancer has increased in recent years. Changes noted
in risk factor profiles may influence the increasing incidence
of hormone-sensitive tumors in younger women.16 The
association between reproductive factors and the risk of
breast cancer varies according to the histological type, with
significant differences in proportion in women diagnosed
shortly after childbirth, indicating susceptibility to adverse
effects of pregnancy-related factors.20 Reproductive factors
and their timing may influence breast cancer risk through
their effects on differentiation of breast tissue and on hormonal and immunological profiles.18 It is possible that the
tissue changes related to pregnancy may make the breast
more or less susceptible to carcinogenic factors, depending
on the underlying genetic susceptibility to breast cancer. In
this way, reproductive factors may either initiate or inhibit
specific types of breast cancer with different degrees of
aggressiveness.21

2.1. Age at menarche – Age at first full term pregnancy
Early age at menarche is associated with higher exposure
to ovarian hormones throughout life and a well-established
increase in breast cancer risk, regardless of cancer subtypes.16,18,22 Late menarche, on the other hand, appears
to contribute a strong protective effect.23 It is well known
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that the age at menarche has decreased in most European
countries,24 but there is still debate over the significance of
this phenomenon in relation to breast cancer risk.25
Earlier age at first birth and increased parity are factors
recognized as protecting women from breast cancer. Early
pregnancy is thought to produce permanent genomic
changes in the breast that reduce its susceptibility to cancer and it is associated with an overall lifetime decreased
breast cancer risk.26 Less well established is the finding that
pregnancy, regardless of age, is followed by a temporary
increase in breast cancer risk, especially after the age of 30
years.18,27 The estimated breast cancer risk increases by 6%
per 5 years of maternal age increase, with adjustment for
parity and other risk factors.22 Conversely, in women who
delivered their first baby at an age of less than 25 years,
no, or only a very small, increase in breast cancer risk is
observed. Accordingly, age is considered to be the main
risk factor.28 Later age at first full term pregnancy might be
associated only with a specific type of hormone receptor
status, however. Specifically, data show an increase in risk
for estrogen receptor (ER)(+)/progesterone receptor (PR)
(+) tumors but not for ER(–)/PR(–) tumors.16,29 Although
maternal age is considered to be a strong risk factor for
breast cancer, increasing maternal age contributes to only
14% of the estimated increase.8
Studies focusing on the time between menarche and the
first full term birth suggest a possible association between
this interval and hormone receptor-positive breast cancer.
Conversely there are indications that this interval might be
inversely associated with the risk of triple-negative breast
cancer. Other authors suggest that young mothers may
benefit from a shorter exposure time between puberty
and full term pregnancy. Given the fact that the “menarche
to first birth” interval represents a period during which
post-pubertal breast tissue is relatively undifferentiated
and potentially more susceptible to carcinogenic factors
up until the differentiation induced by pregnancy, further
investigation of the association of this interval with breast
cancer risk is of particular importance for PABC.16,17,25,29

2.2. Parity versus nulliparity
Parity has been regarded as a protective factor against
breast cancer, due to the fact that the complete differentiation of mammary epithelial cells during pregnancy
and lactation can inhibit the initiation of the neoplastic
process.30 Pregnancy, however, has a dual effect on breast
cancer; an immediate increase in risk after childbirth is followed by long-term protection.31 Although early age at first
completed pregnancy is crucial for the establishment of
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protection, the protective effect becomes noticeable only
after age of 40 years.32 Pregnancy-related clinical conditions, such as gestational hypertension, preeclampsia or
eclampsia, gestational diabetes mellitus, weight gain, nausea and vomiting, may be indicative of altered hormonal
and metabolic profiles which could impact breast cancer
risk.27,33 Uniparous women, however, who complete their
first pregnancy before the age of 25 years, experience
a transient increase in risk, but then have a lifetime risk
reduction of 36% for developing breast cancer.17 ERα(+)
cell population reduction, effected by downregulated
ERα expression following pregnancy in young women,
may suggest a possible mechanism for the long-term
protective effect of pregnancy on breast cancer risk, attributed to the reduction of estrogen reactivity and the
potential development and progression of cancer.34 There
is inconsistency in the documentation of the relationship between parity and risk over different breast cancer
subtypes. Parity is associated with a 30% reduction in risk
of both ER(+), triple-negative breast cancer and human
epidermal growth factor receptor (HER)2(–) tumors but
not HER2(+) tumors. Moreover, regardless of age, parity is
associated with a better clinical outcome than nulliparity
in breast cancer.21,25,33

2.3. Number of births – Birth intervals
It has been noted that multiple births may be associated with a decrease of around 10% to 30% in breast
cancer risk, while women with breast cancer have, on
the average, fewer births than control subjects without
cancer.27,35 Women who were biparous, regardless of their
age at the second birth, had a lower rate of transient
increase in risk, peaking earlier at 3 years postpartum.
This variation in risk profile is possibly due to an overlap or combination of the effects produced by the first
pregnancy.17 Increasing number of live births was shown
to be associated with a reduced risk of all three breast
cancer subtypes, although only statistically significant in
to the case of ER(+) tumors.21,25 Increasing parity presents
a long-term risk reduction of developing breast cancer
by 7% for each additional birth. Age and parity appear
to act synergistically, with high parity (≥5) and younger
age at the first birth (≤20 years) being associated with an
ultimate reduction in lifetime breast cancer risk. This protective effect, however, is weakened among multiparous
women aged over 30 years at the first birth.17 Conversely,
in some cases it has been suggested that high parity (≥5)
may increase the risk of triple-negative breast cancer,
which is known to have a poorer prognosis and to be
more common in young women. It is therefore unclear
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whether the association between high parity and overall
survival reflects a general decrease in female survival as
a result of deaths due to parity-related diseases, such as
cardiovascular disease, and postpartum related diseases,
without specifically affecting the course of breast cancer.21
The interval between the first and second birth is also
an important issue in the association of pregnancy with
breast cancer risk. A second pregnancy soon after the first
may decrease the risk of ductal breast cancer in young
primiparas but also increase the risk in older ones, whereas
interval from last birth to cancer onset may modify its behavior.31,36 A short birth interval (<1 year) when associated
with increased breast cancer risk may be related to the
stimulatory effects of maternal steroid hormones produced
during two close pregnancies or to defective breast maturation owing to failure in breastfeeding, especially between
first and second births, because the first pregnancy plays
a significant role in the maturation of the breast resistance
against carcinogenic factors. It is possible that the second
pregnancy continues the processes initiated by the first
pregnancy and lactation.31,36 The length of the birth interval depends on the duration of breastfeeding, which is an
important determinant of breast cancer risk.31
Twin pregnancies differ from singleton pregnancies in
both hormone levels and perinatal changes, and some,
but not all, authors suggest that twin births may be associated with lower breast cancer risk; a trend towards
reduced maternal risk of breast cancer is indicated by
more recent data, but this was not significant.37 The risk
for breast cancer recurrence associated with subsequent
pregnancies is not clear. Schnabel and colleagues reported
the case of a second occurrence of PABC, indicating that
pregnancy may represent a unique trigger for breast
cancer in a specific type of women. Although it is generally accepted that women can bear children after breast
cancer treatment without compromising their survival,
the data are insufficient to assess the impact of additional
pregnancies on the risk of recurrence and survival for
women with PABC.38

2.4. Breastfeeding – Lactation
In general, a long duration of lactation is associated with
a small reduction in overall breast cancer risk, in addition to
other health benefits for mother and child. Breastfeeding
may provide greater protection against triple-negative,
basal-like and BRCA1 mutation associated breast cancer,
suggesting particular protection against aggressive types
of tumors.25,39 Current data suggest that lactation decreases
the lifetime risk of breast cancer by 4.3% for every 12
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months of lactation and 7% for every additional birth.
The risk of breast cancer within 5 years after birth is 1.24
in breastfeeding women and 1.64 in non-breastfeeding
women. Although the decrease in risk in BRCA2 mutation
carriers is debated, in BRCA1 mutation carriers breastfeeding for more than one year significantly decreases the risk
compared to non-breastfeeding mothers.17,28,35 The size of
the decrease in the relative risk does not differ significantly
between women in developed and developing countries
and does not vary with reproductive or maternal factors.35
Breastfeeding appears to convey a stronger effect than
pregnancy alone.23 The first pregnancy induces hormonal
changes, some of which persist long-term. It is unclear how
lactation affects the long-term hormonal environment over
and above that of pregnancy. One theory is that the promotion of patterns of involution of terminal duct lobular units
(TDLU) might be protective,39 due to the fact that lactation
participates in the differentiation of mammary epithelium
in its terminal phase. Deficient breastfeeding of the first
child might therefore leave the breast cells susceptible to
carcinogenic influences.31
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2.6. Mammographic density
Mammographic breast density (MD) depicts the amount
of fat, connective and epithelial tissue in the breast. The
degree of density depends on the hormonal environment
and the underlying compound genetics regulating epithelial
proliferation.42 MD, adjusted for age and BMI, is a strong
heritable risk factor for breast cancer with odds ratios (ORs)
varying from 1.8 to 6.0, and may decrease with increasing
parity, which appears to be an important predictor of breast
density, varying with family history.43,44 The biological changes in breast tissue during a full-term pregnancy could explain
the inverse association of parity with MD. These changes,
by resulting in a permanent alteration of gene expression
in the lobules, make them less susceptible to hormonal
influences and carcinogenesis. It remains unclear whether
MD affects the risk of PABC through biocellular interactions
during early postpartum involution, or if increased MD and
its associated risk in early involution reflects the increased
volume of fibroglandular tissue at risk.44

3. GENETICS – BRCA – FAMILY HISTORY

2.5. Nutritional status – Birth weight
There could be an association between the nutritional
status of women and the risk of breast cancer, moderated
by ovarian sensitivity to environmental conditions. Since
ovarian function responds to nutritional status, the risk of
breast cancer may be modified by changes in a woman’s
lifestyle. An increase in physical activity and decrease in
caloric intake may lead to lower concentrations of progesterone and estrogen, resulting in a reduction in breast
cancer risk.40 Despite the fact that physical activity has been
consistently associated with a lower risk of postmenopausal
breast cancer, its relationship with premenopausal breast
cancer is unclear. Obesity is an established risk factor for
breast cancer, but in most studies an inverse relationship
has been found between weight or body mass index (BMI)
and breast cancer among premenopausal women. The
increased incidence of breast cancer in lean young women
is found to be stronger among the youngest. A high BMI is
significantly associated with an increased risk of inflammatory breast cancer regardless menopausal status.24
Giving birth to an infant of high birth weight has also
been associated with an increased breast cancer risk,
related to the hormonal environment during pregnancy,
independently of maternal birth weight and breast cancer
risk factors.41 In addition, Wu and colleagues showed that
high birth weight may contribute to the rising breast cancer
incidence in Asian-American women.22

Several studies highlight the role of DNA damage and
telomere malfunction in the microenvironment of the
breast. Family history, linked to genetic cancer risk modifiers, is considered to be the strongest predictor of breast
cancer risk in the female population,23,45,46 expressed in
a progressive risk at 60 months of 16.5% and an annual
risk of 3.3%.46 Current data indicate that the breast tissue
remodeling which occurs postpartum is associated with
wound healing and the active role of the microenvironment in carcinogenesis and the aggressiveness of PABC.
Breast cancer risk has a polygenetic profile, with several
individual genes contributing to small cumulative positive
or negative effects. Ultimately there is a genetic signature
of genes related to mitosis upregulated in the malignant
epithelia of PABC, where several tumor suppressor genes are
downregulated.45,47 The polygenic association with breast
cancer risk might, however, be separate from established
reproductive and menstrual factors.48 Moreover, Asztalos
and colleagues reported that 22% of the selected gene set
analysis was differentially regulated in nulliparous than
in parous breast tissues. Inflammation associated genes
were significantly upregulated in parous groups, where a
significant reduction in expression of ERα, ESR1, PR, and
HER2 was observed, along with a 2-fold higher ERβ expression compared with nulliparous tissues.34
BRCA1 and BRCA2 genes are associated with less than
20% of the inherited risk while the rest account for mod-
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erate and low penetrance.24 Family history and advancing
age have a synergistic effect in increasing breast cancer
risk. Women who are above 30 years of age at their first
pregnancy and have a family history of breast cancer have
a 2–3 fold higher incidence of breast cancer than women
without a family history. Even a pregnancy at an early age
does not decrease the prevalence.28,49 Despite the potential
risk for parous women with BRCA1 or BRCA2 mutations, it
appears that they have a similar transient increase in breast
cancer incidence compared to nulliparous women.2,17 There
are only indications that PABC prevalence might be higher
in BRCA1 mutation carriers than in BRCA2 mutation.49 BRCA1
expression is induced during puberty, and pregnancy and is
believed to promote differentiation. Loss of BRCA1 nuclear
expression is suggested to be involved in the development
of breast cancer.50 Litwiniuk and colleagues showed that
BRCA1 mutation carriers are more likely to have ERα(–)
breast cancer, while the expression of Erβ protein was observed in 42% of BRCA1-related tumors.51 The role of breast
cancer antiestrogen resistance 4 (BCAR4) is an interesting
example of how the genetic environment is engaged in
breast cancer. BCAR4 is a strong transforming gene causing
estrogen-independent growth and antiestrogen resistance,
and induces tumor formation in vivo. It is found in 27% of
primary breast tumors and is highly expressed in human
placenta and oocytes, and absent in other normal tissues.
In patients treated with tamoxifen for metastasized disease,
high BCAR4 mRNA levels are associated with reduced clinical benefit and progression-free survival.52

3.1. Stem cells
Adult stem cells of the mammary gland (MaSCs) are
a highly dynamic population of cells that are responsible
for ductal elongation during puberty and lobuloalveolar
expansion during pregnancy. They are able to differentiate
and self-renew, despite massive apoptosis after the lactation
period, to drive the growth of subsequent pregnancies.
In recent years significant advances have been made in
understanding the association between the programmed
differentiation of these cells and the hormonal microenvironment, and in particular on how changes in MaSC populations may explain both the increased risk of developing
aggressive ER(–)/PR(−) breast cancer shortly after pregnancy
and the long-term decreased risk of developing ER(+)/PR(+)
tumors. A number of regulators and downstream targets
of estrogen, progesterone and prolactin have been identified, involved in the control of growth and differentiation
of MaSCs and progenitors. MaSCs lack the expression of
ER, PR and HER2/Neu receptors, suggesting that they may
be the “triple negative” tumor-initiating cells.53
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4. HORMONAL RISK FACTORS – HORMONAL MILIEU
Pregnancy and breast cancer are hormone dependent
entities under direct control of estrogen, progesterone and
human chorionic gonadotropin (hCG).54 Both hormonal
and non-hormonal mechanisms have been suggested to
explain the adverse effect of pregnancy on breast cancer
risk.20 The hormonal factors associated with pregnancy
and lactation may play a complex role in PABC occurrence,
together with a specific genetic background.30 Birth characteristics, including gestational age, birth weight and birth
length, are associated with maternal hormone levels, and
hormonal exposure in uterus, which increases the risk of
breast cancer in adulthood. This exposure has a stronger
effect in early breast cancers.24 Ovarian function plays a
fundamental role in female fecundity and fertility, and
ovarian hormones are major risk factors for breast cancer
initiation and progression.18 Circulating levels of estrogen
and progesterone are very high during pregnancy, while
the levels of prolactin, a potent mitogen for breast cancer
cells, are at their peak during pregnancy and lactation. Since
these hormones are powerful modulators of mammary
epithelial cell proliferation, the accelerated breast tumor
growth during pregnancy and lactation could be associated
to differences in systemic hormone levels secreted during
pregnancy, the immune suppressive effects of pregnancy
and breast involution after pregnancy.28,55

4.1. Chorionic gonadotropin – Alpha fetoprotein –
Prolactin
hCG promotes the expression of genes that are responsible for the advanced state of differentiation in the
mammary gland and reduces the potential of mammary
gland cells to be transformed by carcinogens.33,54 A possible
long-term protective association in breast cancer risk is
related to elevated levels of circulating hCG in the early
stages of pregnancy, which play an important role in the
differentiation process. In rodents, pregnancy and short
treatment with recombinant hCG induce a very similar
genomic signature.26,56 This ability of hCG treatment to
downregulate the expression of genes involved in cancer
promoting characteristics highlights its potential to reduce
the effect of carcinogens and provide a protective barrier
for the mammary gland.54
Alpha fetoprotein (AFP) has been shown to bind to
estradiol and to suppress estrogen-dependent growth of
breast cancer cells. A high level of AFP during pregnancy
is associated with a reduced risk of breast cancer. Measurement of AFP levels during the second or third trimester
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of pregnancy, when its concentrations in the maternal
circulation increase substantially, may be more relevant
as a determinant of breast cancer risk than checking the
relatively low levels seen during early pregnancy.56
A long-term reduction in prolactin levels may explain
the protective effect of childbirth on the risk of breast
cancer.20 Prolactin (PRL) levels were found to be associated
with nulliparity in premenopausal women. PRL levels are
higher among nulliparous than parous women, and they
decline slightly with increasing parity. Prolactin levels are
not related to ER, PR, or HER2 status.57

4.2. Estrogens – Progesterone
As breast cancer is hormone dependent, the effect
of maternal sex-steroid hormones such as estrogen and
progesterone, which are elevated during pregnancy, on
cancer growth promotion could explain the transient
increased risk of PABC. In general, breast carcinoma cells
that express ER multiply faster in response to gestational
hormones. As most PABC tumors lack ER/PR expression,
estrogen or progesterone may be involved in PABC by
indirect binding to related receptors expressed by breast
epithelial cells.30,32,49,58 Although the exact mechanisms
remain unclear, it is estimated that direct tumor-initiating
effects occur through the induction of enzymes and proteins involved in nucleic acid synthesis and through the
activation of oncogenes. Indirect effects are related to the
stimulation of prolactin secretion and the production of
growth factors and non-growth factor peptides. The risk
of breast cancer could be determined by the cumulative
exposure of breast tissue to estrogen.59 Lukanova and colleagues showed that concentrations of estrogens during
the early stage of a primiparous pregnancy are associated
with maternal risk of breast cancer and this effect may
vary with age. Estradiol concentration was shown to be
associated positively with the risk of breast cancer before
age of 40 years, but inversely after that age. Conversely,
estradiol concentration tended to be associated inversely
with breast cancer risk in women who had their first pregnancy at the age of 30 years or older, while the opposite
was observed for those under 30 years. Risk estimates for
estrone matched those for estradiol but were less evident.
Progesterone was not associated with risk of subsequent
breast cancer.32
Focusing on the explanation of carcinogenesis, Wang
and colleagues in their study with TA2 mice found that the
concentration of estradiol and progesterone significantly
increased during pregnancy and slightly increased after
delivery with the increase of gravidity, and observed the
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same for immunosuppression. Both of these factors contribute to the presence of abnormally proliferating epithelia
and the escape of tumor cells from immune surveillance.30
Variations in tissue-specific promoters of aromatase gene
expression also result in variations in estrogen production.
As a result, the aromatase gene may act as an oncogene
that initiates tumor formation in breast tissue.59

4.3 Insulin-like growth factor
Elevated serum concentrations of insulin-like growth
factor (IGF-1) have been shown to be associated with increased risk of breast cancer. Toriola and colleagues found
no significant association between serum IGF-1 concentrations and breast cancer risk in either their overall analysis
or in analyses stratified by histological subtype, lag-time
to cancer diagnosis, age at pregnancy or age at diagnosis.60 Although the role of IGF-1 in breast cancer remains
controversial, there is evidence that the adverse effect
of IGF-1 on the breast is stronger before the maturation
of the gland induced by the first full-term pregnancy.24
Prebil and colleagues pointed out that characteristics of
the first pregnancy may exert an influence on the degree
of breast density later in life, and that this influence may
vary depending on inherited IGFR1 and VEGF genotypes.61

4.4. Hormone receptors
Hormone-related reproductive factors are well known
risk factors for breast cancer and they vary according to
the expression of hormone receptors.16 Hormone receptor status in PABC has been assessed in several studies,
with contradictory results. Although current data indicate
significant differential expression of ERα, ERβ, PR and HER2
receptors between nulliparous and parous women, it is still
debated whether hormonal receptor status is significantly
different in non-pregnant, age adjusted, breast cancer
patients, since 59% to 70% of the tumors in PABC have a
negative ER/PR profile, such as the triple-negative tumor
with lack of estrogen receptor ER, PR, and HER2 expression.
High ER-negativity, which characterizes basal-type tumors,
is expressed in 70% of pregnant and lactating women compared to 39% of age-matched controls. Groenendijk and
colleagues found that 2.1% of tumors with ERa(+) on mRNA
analysis also demonstrate a basal-type profile.6,47,50,62–64 ERα,
PR, and HER2 receptors are downregulated and ERβ is upregulated in parous compared with nulliparous women.34
HER2 receptor is reported to be expressed in 10 to 25% of
breast carcinomas and 25 to 50% of women under 35 years
of age with breast carcinomas, although documentation
of HER2 expression in PABC is insufficient.63,64 ER(–) tumors
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tend to occur earlier in life. Women under 35 years who
present with ER(+) tumors have worse outcomes than older
women regardless of treatment.24 The finding that expression of ERα is downregulated following pregnancy in young
women suggests a possible mechanism for the long-term
protective effect of pregnancy on breast cancer risk. If the
ERα-positive cell population is reduced, the number of
cell divisions driven by estrogen and the potential development and progression of cancer should be reduced.34
Most hereditary breast cancers (75%) are triple-negative,
but almost half (44.4%) show the expression of ERβ.51 It
thus becomes clear that further investigation is essential
regarding the expression of hormone receptors in PABC.
Several studies in recent years have highlighted the role
of androgen receptor (AR) as an independent prognostic
factor for breast cancer, confirming their tumor suppressive
effect on the ERα pathway, but the impact on outcome
of AR expression in triple-negative tumors such as PABC
is still unclear.65 Niemeier and colleagues showed that
80% of consecutive invasive breast cancers were positive
for AR. AR reactivity was seen in 95% of ER(+) tumors, in
10% of triple-negative tumors and in 63% of ER(–)/PR(–)/
HER2(+) tumors. AR expression in ER(+) tumors was associated with smaller tumor size, lower tumor grade and
less frequent tumor cell necrosis, while in ER(–) tumors AR

expression was associated with lower grade and apocrine
differentiation.66

5. CONCLUSIONS
The influence of pregnancy on the risk for breast cancer is dependent on several maternal features related to
reproductive, genetic and hormonal factors. In view of the
fact that PABC incidence is increasing and that large-scale
changes are being observed in life style and childbearing trends in women worldwide, it has become more
urgent for healthcare providers to reform their diagnostic
management. A thorough analysis of the risk factors that
contribute to the association between pregnancy and
breast cancer is essential. Age at menarche and maternal
age, in addition to parity, number of births, birth interval
and breastfeeding are important key factors in PABC risk
assessment. The “menarche to first birth” time interval,
along with the expression of hormonal receptors and the
underlying compound genetic influences are crucial in PABC
initiation and pathogenesis. Definition of the relationship
between reproductive history, genetic background and
hormonal factors regenerates the diagnostic management
plan, with PABC risk factors assessment as a prominent
diagnostic modality.
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Η συχνότητα εμφάνισης καρκίνου του μαστού σχετιζόμενου με την κύηση αυξάνεται, αναδεικνύοντας τον καρκίνο
του μαστού σε μια από τις πλέον συχνές μορφές καρκίνου που εμφανίζονται κατά τη διάρκεια της εγκυμοσύνης. Η
επίδραση της κύησης στον κίνδυνο για καρκίνο του μαστού είναι άρρηκτα συνδεδεμένη με διάφορα μητρικά χαρακτηριστικά, τα οποία σχετίζονται με την αναπαραγωγή, τη γενετική και τους ορμονικούς παράγοντες. Λαμβάνοντας
υπ’ όψη τη μεγάλης κλίμακας παρατηρούμενη αλλαγή στον τρόπο ζωής, στην ηλικία της μητέρας και στην τάση τεκνοποίησης στις γυναίκες παγκόσμια, καθίσταται όλο και πιο επιτακτική η ανάγκη αναπροσαρμογής της διαγνωστικής προσέγγισης. Μια διεξοδική ανάλυση των παραγόντων κινδύνου που συμβάλλουν στη συσχέτιση μεταξύ της
εγκυμοσύνης και του καρκίνου του μαστού καθίσταται ιδιαίτερα σημαντική. Αυτοί οι παράγοντες κινδύνου θα πρέπει να αναζητηθούν στο επίπεδο της αναπαραγωγής, της γενετικής και των ορμονικών αλληλεπιδράσεων. Όπως επισημαίνεται στην παρούσα ανασκόπηση, η ηλικία εμμηναρχής, η ηλικία μητρότητας, η ίδια η μητρότητα ως οντότητα, καθώς και ο αριθμός των γεννήσεων, το διάστημα μεταξύ των γεννήσεων και ο μητρικός θηλασμός αποτελούν
βασικούς παράγοντες για την αξιολόγηση του κινδύνου του καρκίνου του μαστού. Ακόμη, το χρονικό διάστημα από
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την εμμηναρχή μέχρι την πρώτη γέννηση, η ορμονική έκφραση στο επίπεδο των υποδοχέων και το υποκείμενο γενετικό υπόστρωμα διαδραματίζουν βασικό ρόλο στην έναρξη και στην παθογένεση του σχετιζόμενου με την κύηση
καρκίνου του μαστού. Η επισήμανση και η ανάλυση της συσχέτισης και των πιθανών αλληλεπιδράσεων μεταξύ των
εν λόγω παραγόντων ενισχύει τη διαγνωστική προσέγγιση, αναδεικνύοντας ταυτόχρονα την εκτίμηση των παραγόντων κινδύνου σε ιδιαίτερα σημαντικό διαγνωστικό εργαλείο. Με κύριο στόχο την ανάδειξη της σημασίας των παραγόντων κινδύνου στο σχετιζόμενο με την κύηση καρκίνο του μαστού, η παρούσα ανασκόπηση περιλαμβάνει την
κριτική ανάλυση 66 συνολικά άρθρων μέσα από τις βάσεις δεδομένων του Medline/PubMed και Google Scholar μέχρι το Νοέμβριο του 2014. Επιλέχθηκαν όσο το δυνατόν πιο πρόσφατα δημοσιευμένα άρθρα, τα οποία επικεντρώνονται κυρίως σε επιδημιολογικές, κλινικές, παθοφυσιολογικές και διαγνωστικές πτυχές του σχετιζόμενου με την κύηση καρκίνου του μαστού.
Λέξεις ευρετηρίου: Διάγνωση, Καρκίνος μαστού, Κύηση, Ορμόνες και κύηση, Παράγοντες κινδύνου
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