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~—ABSTRACT

English between 2017-2022.

Objective: Breast cancer is a global public health issue. The disease can be diagnosed in both older and
younger women, with the latter facing several dilemmas. Breastfeeding is of general concern to the scientific
community as well as its connection with the prevention of breast cancer is being sought. The purpose of
this review is to search for studies investigating the relationship between breast cancer and breastfeeding.

Material and methods: The articles included in the present paper were searched in PubMed and Scopus
databases according to PRISMA guidelines for systematic reviews. This systematic review sought primary
studies investigating the relationship between breastfeeding and breast cancer and that were published in

Results: Seventeen articles that investigated the relationship of breast cancer with lactation duration,
women's age, family history and lifestyle were included in the present review.

Conclusions: It was found that, in most studies, breastfeeding could be evaluated as a protective factor
of the disease. From all studied articles, the need for the design of additional studies investigating the
relationship between breastfeeding and breast cancer emerges.

L Keywords: breast cancer, breastfeeding, pregnancy, prevention, protective factor. )

INTRODUCTION

reast cancer is considered the most
commonly diagnosed cancer during
pregnancy (1) as 10% of patients with
the disease worldwide are under the
age of 40. It is also the most common
diagnosis among teenage and young adult girls
aged 15 to 39 years. Specifically, it is estimated
that approximately 0.2%-2.6% of all breast can-
cers occur during pregnancy and approximately
35%-55% of women under 45 years of age will

develop breast cancer within 5-10 years of preg-
nancy (2).

Breast cancer is a disease in which breast cells
start to multiply uncontrollably. The majority of
breast cancers start in the ducts or lobules and
can spread outside the boundaries of the breasts
through the blood vessels and lymph nodes.

There are several advantages to breastfeeding
for both the mother and child (3-4). As for the
mother, it has been observed that breastfeeding
contributes to the more immediate loss of preg-
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nancy weight after childbirth and contributes to
the faster return of the uterus to its normal size.
Breastfeeding is also a protective factor for wo-
men’s health as it has been shown to help reduce
the risk of type 1 and 2 diabetes mellitus, dysli-
pidemia, breast cancer and ovarian cancer.
Moreover, the infant has several benefits from
breastfeeding as it provides all the necessary nu-
trients in the appropriate quantity and quality
according to its stage of development, and helps
to protect it from a variety of infections such as
respiratory, gastrointestinal and ear infections
and contributes to their future protection from
the development of food allergies (5).

Breastfeeding is considered to be the best op-
tion for infant feeding as it contains the essential
nutrients in the right proportion and quality. The
World Health Organization (WHO) recom-
mends exclusive breastfeeding for the first six
months of an infant's life and its continuation un-
til the second year of life, combined with the in-
troduction of solid foods (6-7). Breastfeeding is a
factor that may help reduce the risk of breast
cancer, especially in cases where a woman has
been breastfeeding for more than one year (8),
but there is less benefit for those who manage to
breastfeed for a shorter period (9). Breastfeeding
has also been associated with an improved pro-
gnosis for the disease and a reduction in relap-
ses. However, there are also studies in which the
protective effect of breastfeeding is not proven
(10.Q

MATERIAL AND METHOD

his systematic review aims to investigate the

relationship between breastfeeding and the
development of breast cancer.

In the present study we used PRISMA metho-
dology for systematic reviews, in which scientific
studies related to the topic of the study are com-
pared with each other. The following steps were
carried out for data collection and analysis:
1) search for literature sources on the internet;
2) selection of studies that met the inclusion and
exclusion criteria; and 3) analysis, comparison
and presentation of the results of the studies.

Articles published between 2017 and 2022
were searched in two databases, PubMed and
Scopus. PubMed searches were conducted from
15 February 2023 to 17 February 2023 and Sco-
pus searches between 17 February 2023 and 26

February 2023. The query used to search the re-
levant articles included ("Breast neoplasms*" [tw]
OR 'breast cancer" [tw]) AND ('breastfeeding"
[tw] OR lactation [tw] OR "breastfeeding dura-
tion") [tw] OR ("exclusive breastfeeding" [tw] OR
"breastfed" [tw] OR breastfed [tw]) AND (preven-
tion [tw] OR "limiting factor" [tw] OR "protective
factor") for PubMed and ('Breast neoplasms*"
OR "breast cancer") AND ('breastfeeding" OR
"lactation" OR "breastfeeding duration") OR
("exclusive breastfeeding' OR "breastfed") AND
(prevention OR "limiting factor" OR "protective
factor") for Scopus.

Sixty-one of the 186 papers found in both da-
tabases were available in PubMed and the re-
maining 126 in Scopus. Following processing,
duplicate articles accounted for 41 of the dele-
ted articles, leaving 145 items awaiting additio-
nal title and abstract verification. Following this
review, 104 items were eliminated, leaving a to-
tal of 41, of which three were full-text but un-
available. Inclusion and exclusion criteria were
used for the remaining 38 articles. The analysis
contained a total of 17 published papers that sa-
tisfied the inclusion criteria (Figure 1, Table 1).

/
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Records removed before
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FIGURE 1. Flow chart of the systematic review according to
PRISMA 2020
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Selection and exclusion criteria

The selected articles met the following criteria:
a) researchers who conducted the study aimed
to demonstrate whether there was an association
between breast cancer and breastfeeding; b) did
not study another disease at the same time;
c) did not involve animal studies but only human
studies; d) the study sample had to comprise
women who have given birth at least once; and
e) study results were published between
2017-2022.

The excluded articles did not control for a
link between breast cancer and breastfeeding or
only studied women's knowledge and attitudes
about whether they considered breastfeeding to
be a protective factor for breast cancer, or did
not provide results on the association between
breastfeeding and breast cancer. Also, articles
that explored the effects of breast cancer on
women who wanted to breastfeed or the effects
of treatments on breastfeeding and studies that
showed a possible link with other diseases or
cancers were rejected. Finally, neither grey litera-
ture nor systematic reviews and meta-analyses
were accepted.

Study limitations and advantages

The main advantage of this systematic review
was that it studied the relationship between
breastfeeding and breast cancer, and focused on
articles published within five years making it up
to date.

The disadvantages of the present systematic
review comprise the possible failure to find rele-
vant articles due to the choice of keywords used
by authors and the exclusion of some relevant
articles due to language restrictions as those that
had been published in any language other than
English were all rejected. Another drawback is
that the reviewed articles did not study the same
target population nor did they use the same in-
tervention techniques to find the association be-
tween breastfeeding and breast cancer.

RESULTS

fter a careful investigation of the reported
studies, it was observed that breastfeeding in
the majority of the studies showed a protective
effect on the occurrence of breast cancer. Fur-
thermore, the studies seemed to highlight the
need for further research related to the evalua-

110  Mhaedica | AJournal of Clinical Medicing, Volume 19, No. 1, 2024

tion of breastfeeding as a factor influencing the
occurrence of breast cancer.

In the study by Ferndndez-Aparicio et al
(2022), women who breastfed for more than
three months and had a family history of breast
cancer were diagnosed at age <60 years. In con-
trast, those without a family history of breast can-
cer were diagnosed at about 70 years of age. The
differences between the two groups were statisti-
cally significant (p=0.025). Regarding the dura-
tion of the mother's lactation period, no statisti-
cally significant differences (p=0.17) in mean
age at diagnosis were found. However, there
were statistically significant differences in family
history of cancer (p= 0.05). In other words,
women with a family history of breast cancer
were diagnosed at a mean age of 55 years. Thus,
maternal lactation appears to have a potential
protective effect on breast cancer (11).

In the research conducted by Sayed et al
(2021), the study population was characterized
by advanced age at menarche (= 13 years, 92%),
young age at first pregnancy (< 25 years, 70%),
having three or more children (68%), high preva-
lence of breastfeeding (95%) and long duration
of breastfeeding (= one year per child, 80%).
However, overall, cumulative or average dura-
tion of breastfeeding did not differ significantly
between subtypes (12).

The study by Herrdin et al (2020) showed an
inverse relationship between breast cancer rate
and illiteracy rate (B=-2808.3), duration of
breastfeeding (3=-3354.1), adherence to tradi-
tional dietary patterns/fibre (3=-30467) and
adherence to snacking dietary pattern
(B=-43612) (13).

The study by Lei et al (2021) showed that the
number of births, number of miscarriages, lacta-
tion time, family history of malignant tumours
and history of gynaecological diseases were not
statistically significant between the two groups
(p=0.05), while subjects” age, age at menarche,
age at first birth and history of benign breast sur-
gery were statistically different between the two
groups (p<0.05). The risk of breast cancer was
higher in women with late childbearing than in
those with early childbearing (1. 086 times). Fi-
nally, it appeared that the number of births, mis-
carriage times, lactation time, gynecological di-
seases and family history of breast or other
malignant tumors were not associated with
breast cancer risk (14).
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The study by Hassen et al (2022) showed that
there was no statistically significant association
between breast cancer and age at menopause,
oral contraceptive use, duration of breastfeeding
and age at last delivery. However, the association
between breast cancer and family history of
first-degree relatives decreased after the gradual
application of multiple logistic regression models
(15). In the study by Ryddy et al (2022), the only
variable that differed significantly by subtype was
a history of seeking care for breast or nipple pain
that interfered with breastfeeding, which was
more common in patients with triple-negative
breast cancer (TNBC). The study was limited to a
small sample size making it unrepresentative of
the general population of the country (16).

The study carried out by Franchini et al in
2022 showed that preventive programmes fo-
cusing on increasing physical activity should be
widely promoted, especially among older wo-
men. In addition, current findings suggest that
pregnancy, breastfeeding, salt restriction and
oral contraception use could have different ef-
fects on cancer risk based on a woman's overall
risk profile (17).

According to the study conducted by Babiker
et al in 2020, women in the age range of 41 to
50 had a higher risk of developing breast cancer.
Married women with a BMI >30, fewer chil-
dren, no breastfeeding and pregnancy at age
>30 also had an increased risk of breast cancer,
although there was a higher incidence of the di-
sease in subjects with a family history and meno-
pausal status in their 46- to 50-year-old age
groups. Additionally, the study demonstrated
that breastfeeding prevented breast cancer from
developing (18).

According to the study carried out by Eren
et al in 2022, there were statistically significant
differences between the groups in terms of the
first age of a term pregnancy, number of biologi-
cal offspring and total amount of time spent on
breastfeeding. A single binary logistic regression
analysis in both young and elderly patients re-
vealed that the age of menarche had a statisti-
cally significant risk effect when the influence of
reproductive risk variables was examined ac-
cording to age (p < 0.05). The age at menarche
and the number of children were the two varia-
bles found to be the most important factors de-
termining the risk, based on the results of multi-
ple binary logistic regression analysis (19).

The study by Fortner et al (2019) showed that
93% of NHS participants and 67% of NHSII par-
ticipants were pregnant at the start of the study.
The majority of subjects reported ever breast-
feeding. Breastfeeding was associated only with
a reduced risk of breast cancer, and not with
ER+ disease, compared with women who never
breastfed and unlactated women. Results were
similar regardless of the duration of breastfe-
eding. The association between childbearing
and ER+ tumors did not differ according to
breastfeeding history. Associations between
breastfeeding and breast cancer risk were similar
regardless of breastfeeding duration (20).

According to the study conducted by Giudici
et al in 2017, women who breastfed for up to a
year had a reduced risk of breast cancer. The risk
of breast cancer was not substantially correlated
with other reproductive variables. More intri-
guingly, breastfeeding was the only reproductive
component that was statistically significant in
multivariate analysis (21). Breastfeeding for up to
12 months had a strong protective impact against
Luminal B breast tumors (21). The study by
Daraei et al (2021) showed that there was a sig-
nificant difference in ESR2 0 N exon methylation
between breastfeeding duration subgroups in
study participants (p=0.04). Through detailed
pairwise comparisons of breastfeeding duration,
it was observed that women without breastfe-
eding had high ESR2 0 N exon methylation com-
pared to the breastfeeding >24 months subgroup
(p=0.023). However, Spearman correlation co-
efficient analysis showed that reduced duration
of breastfeeding in women was significantly as-
sociated with a high level of ESR2 0 N exon
methylation (r=-0.208, p=0.022). Interestingly,
infertile women were found to have an increased
level of ER-B O N exon methylation than those
who had conceived (p=0.036). In addition, high
ER-B O N exon methylation in the breasts of non-
breastfeeding women compared to the breast-
feeding subgroup was observed (p=0.048). Si-
milarly, the non-breastfeeding subgroup showed
high 0 N exon methylation compared to women
breastfeeding >24 months (p=0.023) (22). In
the study conducted by Yeo and Kim (2021), it
was shown that both the early age of menarche
(p=0.001) and short duration of breastfeeding
(p=0.017) were associated with an increased
risk of breast cancer. The effect of reproductive
risk factors on breast cancer incidence may be
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much weaker than the impact of socioeconomic
factors (23). In the study carried out by Liaw et al
(2020), breastfeeding was observed to have no
protective effect on women with a positive fa-
mily history (24), while Lin et al (2019) found
that breastfeeding and full-term pregnancy exer-
ted a protective effect, and a family history of
malignancy was associated with a higher risk of
breast cancer (25).

The study by Lopez et al (2017) did not find a
statistically significant correlation, indicating that
breastfeeding was not associated with early de-
tection of breast cancer. Finally, as a preventative
factor against the development of breast cancer,
nursing was not considered in this study (26).
The study by Khalis et al (2019) showed that,
compared to the control group, women with
breast cancer consumed more red and processed
meat and cheese and less white meat, fish, ve-
getables and fruit and were less physically active
and had lower levels of breastfeeding for at least
24 months. After adjusting for potential con-
founders, a higher healthy lifestyle score was as-
sociated with a lower risk of breast cancer (27). Q

DISCUSSION

ince 6% of breast cancers occur in women

under 40, breast cancer is the most common
malignancy among women of reproductive age
(28). Nine out of ten women have survived the
condition for at least five years after their original
diagnosis, and around half of those who have
survived have thought about getting pregnant
thanks to early detection and the choice of effec-
tive treatments. There is limited data on the
experiences of women who breastfed after sur-
viving breast cancer (29). For example, an Italian
study (2010) on breast cancer patients who had
completed their pregnancy after having man-
aged the disease showed that two of the 20 study
participants had a recurrence of the tumour, one
in the breastfeeding group and one in the non-
breastfeeding group, and the authors concluded
that breastfeeding had no negative effect on the
outcome of the disease (30). The same conclu-
sion was reached in a study conducted in 2018
in various European countries (31). However,
women who choose to breastfeed after breast
cancer treatment face a range of physical, psy-
chological and social challenges. Physical chal-
lenges include secondary health problems that

may arise especially in cases where there is no
possibility of using both breasts. Psychological
challenges include fear of failure to provide ap-
propriate care for the child, fear of recurrence of
the disease, reduced confidence in their bodily
functions. When social challenges are con-
cerned, women have to deal with prejudices
among relatives, friends and even health profes-
sionals. The Obstetric and Gynaecological Soci-
ety of Canada has issued guidelines for the ma-
nagement of women who give birth after breast
cancer. Those guidelines state that there is no
proven risk of an increase in the chances of
breast cancer recurrence due to breastfeeding in
women and therefore, female patients who are
cured of the disease should be encouraged to
breastfeed their children (28).

It has been shown that, even after breast con-
servation surgery and radiotherapy, the affected
breast was unable to follow the processes neces-
sary for lactogenesis. However, women should
be informed that the unilateral breast can pro-
duce a sufficient amount of milk for the infant
and further support should be given by health
professionals to prevent nipple injuries or ob-
struction of the milk ducts that could lead to
mastitis (32) and also to prevent milk ducts from
becoming blocked (28).

In the studies conducted by Eren SK et al
(2022) (19), Lopez MT et al (2017) (26), Liaw YY
et al (2020) (24) and Babiker S et al (2020) (18),
breastfeeding was found to have no protective
effect on breast cancer incidence, but in those
carried out by Lin H et al (2019) (20) and Fortner
RT et al (2019) (25), breastfeeding was evaluated
as a protective factor. In the study by Fortner RT
et al (2019), breastfeeding was linked to a lower
risk of breast cancer with negative hormone re-
ceptors. Additionally, women who had given
birth to three or more children and breastfed had
a significantly lower risk of breast cancer with
luminal A than did childless women (25). In a
study by Lin H et al (2019), full-term pregnancy
and breastfeeding were regarded as preventive
variables because breastfeeding seemed to lower
the incidence of breast cancer by almost 32%
(20). The study by Ruddy K] et al (2022) indica-
ted that women with a low birth index were
more likely to develop TNBC, and this finding
has led to the evaluation of terminal pregnancy
as a protective factor (16). The same study
showed that women who developed TNBC were

112 Mhaedica | AJournal of Clinical Medicine, Volume 19, No. 1, 2024



BREASTFEEDING AND BREAST CANCER Risk

more likely not to seek medical help for breast or
nipple pain that prevented them from breast-
feeding. Furthermore, the study by Lopez MT
et al (2017) found no statistically significant as-
sociation between breastfeeding and the initial
stages of breast cancer diagnosis, so breastfe-
eding was not considered a protective factor for
the disease (26).

In the study by Eren SKet al (2022), the use of
multiple binary logistic regression analyses
showed that there was an effect of breastfeeding
on the age at diagnosis of breast cancer (19); the
only reproductive factors that appeared to have
a statistically significant association with breast
cancer age included age at menarche and the
number of children the women had given birth
to. Moreover, a study by Khalis M et al (2019)
showed that women who developed breast can-
cer were more likely to have had their first full-
term pregnancy at an older age (27).

In two of the three studies examining the ef-
fect of breastfeeding on breast cancer in women
with a positive history, breastfeeding did not ap-
pear to be a protective factor. More specifically,
the study by Fernandez-Aparicio A et al (2022)
concluded that the effect of family history was
stronger than the protective effect of breastfee-
ding, as women with a family history of breast
cancer with a breastfeeding duration of more
than three months had an average age of diagno-
sis of 55 years, while those with no family history
and a breastfeeding duration of more than three
months had an average age of diagnosis of about
70 years (11). However, in the study by Lin H
et al (2019) there appeared to be a synergistic
effect of breastfeeding and family history on
breast cancer risk, with participants who did not
breastfeed and had a positive family history ha-
ving a higher risk of breast cancer (OR: 2.630,
95%) (25). Comparing women who had a posi-
tive history and breastfed with those with a posi-
tive history who had not breastfed, the risk was
1.6 times greater in the latter and three times
greater in women who did not have children and
had a positive history (20).

Lei YY et al (2021) (14) and Sayed S et al
(2021) (12) found no correlation between the
length of lactation and the risk of breast cancer.
Also, Ruddy K] et al (2022) (16) did not find any
correlation. More specifically, in the study by
Sayed S et al (2021) estrogen receptor (ER) nega-
tive patients were more likely to have a longer

cumulative duration of breastfeeding; however,
with the addition of another factor (the number
of children) it was shown that breastfeeding was
driven by the number of children (12). More-
over, patients diagnosed with luminal B breast
cancer who had four or more children had a
shorter cumulative breastfeeding duration than
those with luminal A breast cancer. Nevertheless,
the study found that the total amount of breastfe-
eding time did not significantly differ among sub-
types. While women who breastfed > 12 months
appeared to have a lower risk of developing the
disease with a significant protective effect for lu-
minal B subtype (21), Yeo et al's study (2021)
concluded that short breastfeeding duration was
associated with an increased risk of breast cancer
(23). Fernandez-Aparicio A et al (2022) came to
the conclusion that maternal lactation appeared
to have a possible protective effect on breast
cancer (11). Finally, the study by Daraei A et al
(2021) analyzed the effect of reproductive fac-
tors on the methylation levels of the CpG pro-
moter of ESR2, which played an important role
in stopping the expression of the ER-B gene,
which has anti-cancer activity, in the early stages
of breast cancer development. The study showed
that women who had never breastfed had higher
rates of methylation; also, the short duration of
breastfeeding appeared to be associated with an
increased risk of developing breast cancer as it
led to higher methylation levels in the ESR2 pro-
moter (22).

The studies by Herrain OF et al (2020) (13)
and Yeo et al (2021) (23) studied socioeconomic
factors in relation to breast cancer and breast-
feeding. In the first study there appeared to be
an inverse proportional relationship between
breastfeeding and illiteracy, i.e., low levels of
education, while in the second study, socioeco-
nomic factors seemed to exert a weaker effect on
breast cancer incidence than reproductive fac-
tors. Regarding the eating habits of women dia-
gnosed with the disease, the study by Khalis M
et al (2019) (27) and Hassen F et al (2022) (15)
seemed to create a profile of women who were
more likely to develop the disease. More specifi-
cally, the profile of those women included a high
intake of milk, red meat, cheese, processed meat
and solid oils combined with low consumption
of white meat, fruits, and vegetables, a breast-
feeding duration of less than 24 months and low
physical activity. Finally, the study by Franchini M
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et al (2022) (17) also showed that lifestyle, espe-
cially concerning non-modifiable factors, played
an important role in the development of breast
cancer.

Furthermore, Babiker S (2020) (18) and
Giudici Fet al (2017) (21) underlined that further
studies were needed to investigate the effect of
breastfeeding on breast cancer prevention and
to determine the ideal duration of breastfeeding
that would positively affect women. O

CONCLUSIONS

reastfeeding has been thoroughly studied as a
protective factor against breast cancer
throughout the years, and the number of studies
linking the practice to the prevention of breast

cancer is steadily rising. From all reviewed arti-
cles, the need for the design of additional studies
investigating the relationship between breast-
feeding and breast cancer emerges.

Pregnancy appears to reduce the incidence
of breast cancer through molecular pathways re-
lated to RNA processing and cellular differentia-
tion. These mechanisms may also affect the de-
velopment or maintenance of breast cancer stem
cells.

Therefore, there is a pressing need for wo-
men all over the world to be aware of the advan-
tages of breastfeeding as a breast cancer preven-
tion strategy. U
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