
Obstetrica }i Ginecologia   129

Obstetrica }i Ginecologia LXIV (2016) 129-135                                Review article

CORESPONDEN[~: D.T. Eniu, e-mail: tudor.eniu@umfcluj.ro
KEY WORDS: Breast cancer risk; Breast cancer subtypes; Parity; Age at first birth;
                       Breastfeeding.

REPRODUCTIVE FACTORS AND BREAST CANCER RISK

I. Goidescu*’**, D.T. Eniu***, Gabriela Caracostea*,
Gh. Cruciat*, F. Stamatian*’**

* Department of Obstetrics and Gynecology I, University of Medicine and Pharmacy ‘Iuliu
 Haţieganu’, Cluj-Napoca, Romania
** IMOGEN Research Center Institute
*** Department of Surgical Oncology, “Ion Kiricuţă” Cancer Center, University of Medicine
       and Pharmacy ‘Iuliu Haţieganu’, Cluj-Napoca, Romania

Abstract

Breast cancer is the second most common cancer globally and, by far, the most frequent cancer among
women.

After genetic factors and obesity, reproductive factors are well-known risk factors for breast cancer. The
most frequently associated reproductive risk factors for breast cancer are: early menarche, late menopause, the
prolonged interval between menarche and menopause, nulliparity, prolonged interval between menarche and the
first pregnancy, the lack of breastfeeding, repeated abortions, the first pregnancy after 35 years, and the history of
sterility

The causal relation between reproductive factors and breast cancer risk is still disputed due to discordant
results by numerous confounding factors

Rezumat: Factorii reproductivi şi riscul de cancer mamar

Cancerul mamar este a doua neoplazie ca frecvenţă la  nivel mondial şi, de departe, cea mai frecventă
formă de cancer în rândul femeilor.

După factorii genetici şi obezitate, factorii reproductivi sunt cei mai adesea incriminaţi în apariţia cancerului
mamar. Cei mai adesea incriminaţi factori reproductivi de risc pentru cancerul mamar sunt: menarha precoce,
menopauza tardivă, intervalul prelungit între menarhă şi menopauză, nuliparitatea, intervalul prelungit între
menarhă şi prima sarcină, lipsa alăptării, avorturile, prima sarcină după 35 de ani şi istoricul personal de sterilitate.

Relaţia cauzală dintre factorii reproductivi şi riscul de cancer mamar este încă um subiect de dispută
datorită  rezultatelor discordante cauzate de numeroşii factori de confuzie.

Cuvinte-cheie: riscul de cancer de sân; subtipuri de cancer mamar; Paritate; vârsta la prima
                         naştere; alăptarea

Introduction

Breast cancer is nowdays the most common
malignancy in women and is the second cause of
cancer mortality [1]. The incidence of breast cancer
in Romania in 2012 was estimated at 25.22%, with a
considerable increase in the last 20 years, and the
mortality rate reached 16.74% [2].

The incidence of breast cancer has increased
in the past years due to industrialization and
increasing exposure to various carcinogenic agents,
because of the improved diagnostic imaging methods
and early detection of the new cases, but also by
increasing life expectancy [3].



      130     Obstetrica }i Ginecologia

Reproductive factors and breast cancer risk

Only in 30% of cases genetic factors are
held responsible for the occurrence of breast cancer
and only 10% of breast cancer cases occur because
of a mutation on a major gene [4].

It is well known that besides genetic factors,
the risk of breast cancer was attributed to hormonal
status (hyperestrogenism) and reproductive/
obstetrical factors. Epidemiological studies have
revealed that factors such as - early menarche [5-
7], late menopause [6, 7], the prolonged interval
between menarche and menopause [8, 9], nulliparity,
prolonged interval between menarche and the first
pregnancy [6], the lack of breastfeeding, repeated
abortions, the first pregnancy after 35 years, and the
history of sterility [10] are positively associated with
the risk of breast cancer.

Recent studies analyzing the implications of
reproductive and hormonal factors in patients with
genetic mutations have shown a correlation between
early onset breast cancer in patients with BRCA
mutations who undergo treatment contraceptive or
hormone replacement therapy [11], and the those
who had no pregnancy or pregnancy occurred at a
longer interval from menarche [12, 13].

Unlike studies that examine genetic risk in
breast cancer, the results assessing the reproductive
and hormonal risk factors are discordant. This is due
to the heterogeneity of the populations studied and
the numerous confounding factors that may occur,
like eating habits, religious orientation, sedentarism,
etc.

Hormonal and reproductive factors may
predispose to breast cancer through prolonged
exposure to estrogen, which is why these factors are
most commonly associated with hormonal histological
types [14].

There are two theories regarding the
mechanisms by which estrogens increase the risk of
breast cancer: first mechanism is to induce
transcription mediated by estrogen receptors (ER),
which will determine cell proliferation; The second
mechanism is directly stimulation of carcinogenesis
due to metabolic activation and direct DNA binding
[15, 16]. There are also more and more authors who
claim that these two mechanisms coexist and are
mutually reinforcing [15].

1.Menstruation

Menarche at a young age is associated with
an increased risk of positive hormone receptor breast
carcinoma (HR+)[6, 7], the risk being highest in
patients whose menarche occurs before 12 years. It
seems that young age at menarche  is associated
with histological tumors overexpressing the human
epidermal receptor 2 protein (HER2+) [17, 18], but
there are studies suggesting that early menarche may
be associated also with triple negative breast cancer
forms (TNBC)  [19, 20].

Regarding the age of menarche, it seems that
for each year of delay in the occurrence of
menstruation the breast cancer risk decreases by 7%
/ year (RR = 0.93, 95% CI 0.87 - 0.99; P <0.05) for
cancer diagnosed in premenopausal women and 3%
/ year (RR = 0.97, 95% CI 0.93 - 1.01) for the
postmenopausal women groups. [21].

Late menopause, as well as the young age
of menarche is associated with an increased risk of
breast carcinoma, especially for ductal types and less
for lobular types [22]. Also late menopause in women
is associated with HR+  histological types of breast
cancer and well differentiated (G1) forms [22].

2. Parity

There are several studies that have tried to
find a relationship between exposure to pregnancy
hormones and breast cancer risk, especially the data
between the association of multiparity and breast
cancer are conflicting.

It seems that events that may predispose to
the occurrence of breast cancer takes place during
the first pregnancy when breast tissue is less
differentiated, and so it’s more susceptible to
mutagenic factors [23].

Most studies show a significant inverse
association between the number of pregnancies and
the risk of HR+ breast cancer types. [24, 25].

On the other hand in the patients with a
family history of breast carcinoma, it seems that parity
is associated directly with the risk of breast cancer
[26]. This is supported by Hajiebrahimi et al, in a
study from 2015 when after they examined women
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with singleton pregnancies who gave birth between
1973-2010 compared to their sisters, concluded that
the risk of breast cancer increases with the parity
between the two groups [27].

On the other hand in an article from 2016 in
which Rieder et al have analyzed the influence of
reproductive factors on the age of onset of breast
cancer in BRCA1 and 2 mutation carriers, they
demonstrated that a full-term pregnancy delay the
onset of the disease by 4.5 years on average
compared with nuliparity [12]. Furthermore they have
demonstrated a direct relation between the number
of pregnancies and delaying the age of breast cancer
onset in these women [12].

Parity has a protective role in the occurrence
of breast cancer in postmenopausal women, but this
effect was not observed in premenopausal women
[21].

Also the protective effect applies only to
HR+ types, TNBC types are not influenced by the
number of births [21, 28, 29]. In addition, multiparity
confer a protective effect against ductal types (p
<0.00001) and ducto-lobular subtypes (p <0.001), but
not for lobular forms (CLI) [28].

3.Prolonged interval between menarche
and the first pregnancy

Women who have the first  full-term
pregnancy at a young age (<20 years) have a lower
risk by up to 50% for developing breast cancer
compared with those who had their first pregnancy
after 30 years [30]. The protective effect is validated
only for HR+ types, the risk of TNBC is unchanged
[30]. The protective effect is validated only for HR+
types, but the risk of TNBC remains unchanged [31,
32].

In a systematic review from 2014,
Namiranian et al, have shown that the first pregnancy
after 30 years of age and nulliparity are strongly
associated with the risk of breast cancer [33].

The prolonged interval between menarche
and the first pregnancy is associated with HR + types
of breast cancer, while the short interval between
these two events are correlated especially with
TNBC [24].

4.Age at first birth

A pregnancy before 30 years has a dual
effect on the breast, causing at first a transient
increase in breast cancer risk, followed by a
progressive reduction of the risk after distancing from
the moment of birth [34, 35]. In addition a late
pregnancy, after 38 years increases both the short
term and the long term the risk for developing breast
cancer [35].

Advanced age at first birth increases the risk
by up to 4% / year (RR = 1.04, 95% CI 1.02 - 1.06;
P = 0.001) for developing breast cancer in
premenopausal women and up to 2% / year (RR =
1.02, 95% CI 1.00 - 1.04; P <0.05) for those in
menopause [21].

Advanced age at first birth was significantly
associated with HR+ breast cancer types [25, 36],
and HER2 overexpressing in patients diagnosed with
breast cancer who participated in the Breast Cancer
Surveillance Consortium study [37] .

Women who gave birth at older age, also have
a higher relative risk for developing lobular breast
carcinoma (p <0.02) than those who had a birth
around the age of 20 [28]. This data is also supported
by another recent study published in 2016, when
women who became pregnant by assisted
reproduction techniques, had a higher risk of breast
cancer compared to nulliparous women if they gave
birth after 35 years [38].

5.Breastfeeding

Breastfeeding is a protective factor against
breast cancer through hormonal mechanisms, by
postponing the the resumption of menstrual cycle after
pregnancy, thus stimulating breast tissue
differentiation [39] or by changing the estrogen levels
from breast tissue [40]. Furthermore there are
theories which suggest that lactation has a direct
protective effect because of the excretion of
carcinogenic agents from the mammary ducts [41,
42].

The protective role of breastfeeding against
cancer breast was revealed a long time ago but it
usually does not make a difference between the types
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that occur in premenopausal women  [28, 43] or in
postmenopausal period [37, 44].

A  study from 2002 that analyzed the role of
reproductive factors in breast cancer occurrence [45]
as well as more recent studies  [46, 47], argue that
the protective effect of breastfeeding is directly
proportional to the duration of breastfeeding.

There are also studies that do not support
the protective effect of lactation in patients that
breastfeed more than 12 months, like the study
published in 2016 by F. Giudici et al[48].  They
showed that multiparous women that  are
breastfeeding up to 12 months have a lower risk of
developing breast cancer (OR: 0.41,95% CI: 0.24-
0.70, P = 0.0009), but those who breastfeed over 12
months have a higher risk (OR: 2.32, 95% CI: 1.26-
4.34, P = 0.007) [48].

In addition breastfeeding up to 12 months has
a protective role for LUMINAL B subtypes (OR:
0.22, 95% CI: 0.09- 0.59, P = 0.002), but when
extended over 12 months breastfeeding doesn’t confer
any protection for Luminal A nor LUMINAL B [48].

 There are numerous studies showing risk
reduction of TNBC type of breast carcinoma in
women that breastfeed more than four months [49,
50]. These data are also supported by Li et al, in a
study from 2013, when they have demonstrated a
risk reduction of TNBC type up to 50% in young
women (age <45) who breastfed for more than 12
months versus those who never breastfed [24].

6. Abortions

Most pregnancy hormones influence the
development, proliferation, differentiation and
maturation of breast tissue [51]. Proliferation process
is more pronounced in the 1st and 2nd quarters, while
differentiation occurs mostly in 3rd quarter and this
has led to the conclusion that the formation and
complete maturation  of the mammary gland occurs
after the first full term pregnancy, this event ensuring
further protection against the risk of breast cancer
[52].

The first experimental studies that have
examined the association between induced abortion
and breast cancer in rodents were presented by Russo

in 1980 [52], but now there are some controversies
regarding this risk.

The first meta-analysis that demonstrated a
correlation between abortion and the risk of
developing breast cancer was made by Brind et al in
1996, when they concluded that there is a 30%
increase in the risk of developing breast cancer in
patients who had at least one abortion [53].

Later in 2004 The Collaborative Group on
Hormonal Factors in Breast Cancer published a meta-
analysis that showed no difference in the risk of breast
cancer development in women who had one or more
miscarriages or induced abortions [54]. These results
were further supported by another study in 2008
which concluded that neither induced nor spontaneous
abortion is not associated with an increased risk for
breast cancer in women from California [55].

On the other hand, most studies from Asia,
especially China, where induced abortion rate is very
high, maintain the existence of a strong link between
the 1st trimester abortions and breast cancer risk. In
a meta-analysis in 2014, performed on 36 studies from
China, the authors have shown a positive association
between induced abortions and risk of breast cancer,
and that the risk increases with the number of
abortions being 44% for one abortion, 76% for 2
abortions and 89% for 3 or more abortions [56].

In recent years there is an increase in
prospective studies that have proven no association
between miscarriages or induced abortions and the
risk of breast cancer, the authors pointing out that
the previous positive results might be due to the fact
that  the studies were retrospective and there were
limitations in the selection  criteria of the patients [54,
57, 58] . This information led to the release of an
expert comitee opinion by both ACOG [59] and NIC
[60] which concludes that there is no association
between miscarriage or induced abortion and breast
cancer risk.

7. Preterm birth

In a study from 1999, Melbye et al first
demonstrated that breast cancer risk is 72% higher
in women who had at least one preterm birth at less
than 31 weeks compared with patients who had a

Reproductive factors and breast cancer risk
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term birth [61]. The authors explain this event by the
fact that breast cells proliferate especially in the 1st
and 2nd trimesters, while in the 3rd trimester the
breast enters in the maturation process. Such a
premature delivery at the end of 2nd trimester, through
a similar process with abortion it maintains the
mammary gland in a proliferative state and makes it
more susceptible to carcinogenic factors [61].

In a recent study from 2015 Hajiebrahimi et
al, have showed that preterm birth (d” 31 weeks)
was associated with a slightly higher risk of
developing breast cancer in these women after
analyzing a  group of women with singleton
pregnancies between 1973 - 2010 compared to their
sisters who gave birth in the same period [27].

The results of this study are consistent with
those of Innes et al, from 2004 who showed that
breast cancer risk is almost double in mothers who
had children with extreme prematurity compared with
those had term births [62].

8. Assisted reproduction techniques
(ART)

Another issue that causes a lot of controversy
is the association between fertility treatments and
increased risk of breast cancer. In a study from 2008
authors concluded that breast cancer risk may be
slightly higher in women undergoing ART, but this is
more commonly associated with: age over 40 years,
achieving more than 4 cycles of IVF, and particularly
with the absence of a pregnancy [63].

In a review published in 2015, De Russo et
al claim that from the analyzed studies, not even one
showed a clear  link between ovarian stimulation and
breast cancer risk [64].

Another study from 2015 confirms the results
of De Russo, stating that only the absence following
ovarian stimulation IVF cycle correlates with an
increased risk of breast carcinoma but without a clear
statistical significance (p = 0.06) [65].

This information was reconfirmed at the 70th
annual meeting of the American Society of
Reproductive Medicine which concluded that women
subjected to assisted reproduction techniques have a
similar risk to the general population to develop

cancers after approximately 5 years of follow up,
and this risk is lower especially if patients obtain a
pregnancy after this treatments[ 66].

These data are supported by another study
published in 2016, which included women who were
subjected to assisted reproduction techniques
between 1980-1995, the authors analyzing the risk of
breast cancer for a period of about 21 years from
this procedures and concluded that the risk of breast
cancer was similar to that of the general population
[38].

Breast cancer risk in patients undergoing
ART was estimated by previous studies as being
increased but this is probably due to the many
confounding factors such as advanced age at first
birth, prolonged interval between menarche and first
pregnancy, lack of breastfeeding, nulliparity, and more
important sometimes the cause of sterility can
produce endocrine dysfunctions and become itself
an independent risk factor for breast cancer.

Conclusion

In conclusion regarding the causal relation
between reproductive factors and breast cancer risk
there are still disputes and discordant results, this being
due mainly by race differences in the studied
populations, and other confounding factors such as
dietary habits (consumption of meat, alcohol, smoking,
etc.), obesity, stress, exposure to toxic substances
from the environment.
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