Breastfeeding and Breast Cancer Risk: Our Experience and Mini-review of the Literature

DOI: 10.5455/msm.2022.33.28-32
Received: Jan 12 2022; Accepted: Feb 24,2022

© 2022 Anastasia Bothou, Stefanos Zervoudis, Maria Iliadou, Panagiota Pappou, Georgios latrakis, Georgios Tsatsaris, Panagiotis Peitsidis, Aggeliki Gerende, Anna
Chalkidou, Xanthi Anthoulaki, Nikolaos Nikolettos, Panagiotis Tsikouras

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-
nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

ORIGINAL PAPER

Mater Sociomed. 2022 Mar; 34(1): 28-32

‘Department of
Midwifery, University
of West Attica (UniWA),
Athens, Greece

“Neonatal Department,
‘Alexandra” General
Hospital, Athens, Greece

*Department of
Obstetrics and
Gynecology, Democritus
University of Thrace

“REA Hospital, Athens,
Greece

Corresponding author:
Dr. A. Bothou, MSc, PhD.
“Alexandra” General
Hospital, Lourou 2-4,
Athens, Greece, Zip
code: 11528. E-mail:
natashabothou@
windowslive.com, Tel:
+00306951030017.

ORCID ID://http/ww.oric.

0rg/0000-0000-0000-
0000.

28

Breastfeeding and Breast Cancer Risk:
Our Experience and Mini-review of the

Literature

Anastasia Bothou'23, Stefanos Zervoudis*, Maria Iliadou, Panagiota Pappou?,
Georgios latrakis!*, Georgios Tsatsaris®, Panagiotis Peitsidis'*, Aggeliki
Gerende?, Anna Chalkidou?, Xanthi Anthoulaki?, Nikolaos Nikolettos?,

Panagiotis Tsikouras?

ABSTRACT

Background: According to data from World Health
Organization, breast cancer constitutes the second
most common diagnosed malignancy after lung
cancer and the second leading cause of death
among women in 2020, worldwide. The protective
role of breastfeeding in the emergence of breast
malignancy has been mentioned in several stud-
ies, indicating the important part it can have in
the effort of reducing breast cancer’s incidence.
Objective: To investigate a possible association be-
tween breastfeeding and breast cancer risk in Greek
women. Methods: Totally, 391 women participated
in our case-control retrospective study. In the case
group included 238 women with breast cancer,
while in control group 153 women without breast
cancer who were enrolled in two breast clinics in
Greece. All women were examined clinically and
with breast ultrasound, while those older than 40
years old also with bilateral digital mammography.
Results: The x? (chi-square) test found a statisti-
cally significant reverse correlation between breast
cancer and breastfeeding 212 months (cumulative)
(p = 0.001). It was observed that the percentages
of patients who breastfed 212 months were lower
than those of healthy women. Conclusion: Breast-
feeding and particularly the cumulative period
of 212 months is related to the maximum of the
protection from breast cancer.

Keywords: Breast cancer, Breastfeeding, Lactation,
Breast Malignancy, Breast cancer risk factors.

1.BACKGROUND

According to data from World Health Orga-
nization, breast cancer constitutes the second
most common diagnosed malignancy after
lung cancer and the second leading cause of
death among women in 2020, worldwide (1).
Similarly, in Europe, including Greece, breast
cancer was also in this period of time the second
most frequent detected cancer after lung cancer
and the second cause of mortality for women.
Analytically, in Greece the incidence rate was
27.5% (1). Breast cancer mortality varied among
countries and related to woman’s age, however,
little variation exists across Human Develop-
ment Index (HDI) levels (67.0-88.4 per100,000)
in women (2).

It has been discovered that genetic, envi-
ronmental, reproductive and lifestyle-related
factors are implicated to the development of
this disease. Family history or breast cancer
mutation of BRCA1 and/or BRCA2 genes, early
age at menarche and late age at menopause,
low number of full-term pregnancies, late age
at first completed pregnancy, short cumula-
tive breastfeeding duration, high endogenous
amount of estrogen, increased BMI, complex
benign breast diseases, high breast mammo-
graphic density and alcohol consumption are
strongly related factors for breast cancer (3-7).
Low physical activity and smoking are also
related with increase breast cancer risk but in
lower intensity. The protective role of breast-
feeding in the emergence of breast malignancy
has been mentioned in several studies, indicat-
ing the important part it can have in the effort
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Cumulative breastfeeding months * CASE/CONTROL Crosstabulation

CASE/CONTROL
Total
Patients Healthy
Count 35 13 48
% within Breastfeeding 72.9% 27.1% 100.0%
% within CASE/CONTROL 14.7% 8.5% 12.3%
% of Total 9.0% 3.3% 12.3%
Count 44 12 56
% within Breastfeeding 78.6% 21.4% 100.0%
<1 month
% within CASE/CONTROL 18.5% 7.8% 14.3%
% of Total 11.3% 3.1% 14.3%
Count 32 17 49
% within Breastfeeding 65.3% 34.7% 100.0%
1-3 months
% within CASE/CONTROL 13.4% 11.1% 12.5%
% of Total 8.2% 4.3% 12.5%
Count 20 22 42
% within Breastfeeding 47.6% 52.4% 100.0%
>3-6 months
% within CASE/CONTROL 8.4% 14.4% 10.7%
" % of Total 5.1% 5.6% 10.7%
£ Count 26 13 39
€ % within Breastfeeding 66.7% 33.3% 100.0%
2 >6-9 months
5 % within CASE/CONTROL 10.9% 8.5% 10.0%
(]
= % of Total 6.6% 3.3% 10.0%
o Count 9 11 20
o
g % within Breastfeeding 45.0% 55.0% 100.0%
= >9-11 months
2 % within CASE/CONTROL 3.8% 7.2% 5.1%
E % of Total 2.3% 2.8% 5.1%
Count 22 40 62
% within Breastfeeding 35.5% 64.5% 100.0%
212-24 months
% within CASE/CONTROL 9.2% 26.1% 15.9%
% of Total 5.6% 10.2% 15.9%
Count 8 17 25
% within Breastfeeding 32.0% 0.8% 100.0%
>24-36 months
% within CASE/CONTROL 3.4% 11.1% 6.4%
% of Total 2.1% 4.4% 6.4%
Count 2 3 5
% within Breastfeeding 40.0% 60.0% 100.0%
>36 months
% within CASE/CONTROL 0.8% 2.0% 1.3%
% of Total 0.5% 0.8% 1.3%
Count 40 5 45
% within Breastfeeding 88.9% 11,1% 100.0%
Not at all
% within CASE/CONTROL 16.8% 3.3% 11.5%
% of Total 7.7% 1.3% 11.5%
Count 238 153 391
Total % within Breastfeeding 60.9% 39.1% 100.0%
ota
% within CASE/CONTROL 100.0% 100.0% 100.0%
% of Total 60.9% 39.1% 100.0%

Table 1. Cumulative breastfeeding months

of reducing breast cancer’s incidence. The possible mecha-  the circulation hormones such Estradiol, Prolactin and
nisms of the protective effect of breastfeeding are unclear =~ Growth hormone is reduced and by this way the risk of
until now and more investigation is needed. Nevertheless,  breast malignancy decreased. Another biological expla-
some theories have been proposed. During breastfeeding, nation regarding the protection of breastfeeding concerns
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the status of the epithelial cells of parous mammary gland
which are more differentiated and less proliferative and by
this way less prone to malignant mutation (8). Remarkably,
type III lobules are developed only during pregnancy and
type I'V lobules which are fully mature appear under the in-
fluence of hormonal changes only during lactation (9). The
protection of mammary cells against cancerous mutation
is enhanced through breastfeeding which contributes to
their final differentiation making them less susceptible to
malignant transformation. Finally, the process of apoptosis
that occur during breastfeeding removes from breast ductal
tissue mammary cells with initial DNA mutation and there-
fore decreases the risk of breast cancer development (10).
On the other hand, breastfeeding has also some challenges
e.g. mastitis, abscess, chronic inflammation and possible
due to the traumatic procedure of breast pumping etc. not
very frequently (11), but the balance between breastfeeding
or not, is clearly pro breastfeeding. Nevertheless, as it was
mentioned above, more investigation should be conducted
in order to clarify the protective role of breastfeeding.

2. OBJECTIVE
To investigate a possible association between breast-
feeding and breast cancer risk in Greek women.

3.MATERIALAND METHODS

This research is a case-control bicentric study. We col-
lected the data of breast cancer patients who consulted in
two breast clinics in Greece, between 2016 and 2019. The
391 participants included in the study were divided in two
groups. More specifically, the case-group included 238
women (60.9%) with breast cancer confirmed after breast
surgical procedure by the histopathological analysis. On the
other hand, the control group included 153 healthy women
(39.1%), who were examined with clinical examination,
breast ultrasound and/or bilateral digital mammography
without evidence for breast cancer. All the women of the
two different groups were assessed in the same period of
time, after a written informed consent.

The information regarding breastfeeding and the pos-
sible relationship with the presence or absence of breast
cancer was analyzed using SPSS 20 software. Moreover,
Chi-square test (x?) was performed in order to calculate
the p-value. A statistical significant result was considered
if p-value was inferior to 0.05.

4. RESULTS

By calculating cumulatively the breastfeeding months
of all participants, 48 out of 391 participants (12.3%) of the
survey either did not have a pregnancy or did not breastfeed
at all because they had not given birth to a living newborn.
Of these, 5 (72.9%) were breast cancer patients and 13
(27.1%) were healthy. 56 (14.3%) of the 391 participants of
this study breastfed for <1 month. Of these, 44 (78.6%) were
breast cancer patients and 12 (21.4%) were healthy. 49 of the
391 (12.5%) participants breastfed for 1-3 months. Of these,
32 (65.3%) were breast cancer patients and 17 (34.7%) were
healthy. 42 of the 391 (10.7%) participants breastfed for a
period of >3-6 months. Of these, 20 (47.6%) were patients
and 22 (52.4%) were healthy. 39 of the 391 (10%) partici-

30

Chi-Square Tests

Asymp. Sig.
Value df (2-sided)
Pearson Chi-Square 63.797° 8 .000
Likelihood Ratio 66.187 8 .000

N of Valid Cases 391

a. 2 cells (11.1%) have expected count less than 5. The minimum
expected count is 1.96.

Table 2. Breastfeeding correlation test 212 months (cumulatively)
with the risk of breast cancer

pants breastfed for >6-9 months. Of these, 26 (66.7%) were
breast cancer patients and 13 (33.3%) were healthy. 20 of
the 391 (5.1%) participants breastfed for a period of >9-11
months. Of these, 9 (45%) were breast cancer patients and
11 (55%) were healthy. 62 of the 391 (15.9%) participants
breastfed for a period of >12-24 months. Of these, 22 (35.5%)
were patients and 40 (64.5%) were healthy. 25 of the 391
participants (6.4%) breastfed for a period of >24-36 months.
Of these, 8 (32%) were breast cancer patients and 17 (68%)
were healthy. 5 of the 391 (1.3%) participants breastfed for
>36 months. Of these, 2 (40%) were breast cancer patients
and 3 (60%) were healthy. Finally, 45 of the 391 participants
(11.5%) did not breastfeed at all by personal choice. Of
these, 40 (88.9%) were breast cancer patients and 5 (11.1%)
were healthy.

Simply put, of the 238 breast cancer patients, 35 (14.7%)
either had no pregnancy or did not breastfeed at all because
theyhad not given birth, 44 (18.5%) breastfed for <1 month,
32 (13.4%) breastfed for 1-3 months, 20 (8.4%) breastfed
for > 3-6 months, 26 (10.9%) breastfed for > 6-9 months,
9 (3.8%) breastfed for > 9-11 months, 22 (9.2%) breastfed
for >212-24 months, 8 (3.4%) breastfed for > 24- 36 months,
2 (0.8%) breastfed for >36 months and 40 (16.8%) did not
breastfeed at all by choice. In addition, of the 153 healthy
participants in the study, 13 (8.5%) either had no pregnancy
or did not breastfeed at all because they had not given birth
to a live newborn, 12 (7.8%) breastfed for <1 month, 17
(11.1%) breastfed for 1-3 months, 22 (14.4%) breastfed for
>3-6 months, 13 (8.5%) breastfed for >6-9 months, 11 (7.2%)
breastfed for >9-11 months, 40 (26.1%) breastfed for >12-
24 months, 17 (11.1%) breastfed for >24-36 months, 3 (2%)
breastfed for> 36 months and 5 (3.3%) did not breastfeed
at all by personal choice (Table 1).

The x?(chi-square) test found a statistically significant
reverse correlation between breast cancer and a cumula-
tive breastfeeding >12 months (p = 0.001) (Table 2). It was
observed that the percentages of breast cancer patients
who breastfed >12 months were lower than those of healthy
women.

5.DISCUSSION

In our study, the association between longer cumula-
tive breastfeeding and breast cancer’s incidence reduction
was proved. Particularly, we observed that participants
referring breastfeeding’s duration for one year or longer
presented the lowest risk of breast cancer. Throughout the
years the role of breastfeeding as a protective factor against
breast cancer has been extensively investigated in several
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studies and the number of them that relate breastfeeding
with breast cancer prevention is constantly increasing. In
a multi-population study consisted of 50.302 women with
breast cancer and 96.973 control cases from 47 epidemio-
logical studies in 30 countries it was found that the rela-
tive risk for breast cancer is reduced by 4.3% for every 12
months of cumulative breastfeeding, indicating that the
duration of breastfeeding is linear linked to the percent-
age of breast malignancy’s reduction (12). This conclusion
seems to be in accord with our findings. The possible cor-
relation between breast malignancy and breastfeeding was
alsodiscussed by Nagata et al in a systematic review focused
on the Japanese Population (13). In overall, three cohort
studies and five case-control ones were included. Only the
majority of the case-control studies found an association,
with the extended duration of breastfeeding presented to be
a protective factor against breast cancer, a fact that totally
corresponds with our results (13). A dose dependent relation
between the cumulative period of breastfeeding and breast
cancer risk was also observed in a meta-analysis of Chow-
dhury et al, with the greatest risk reduction being found in
women breastfed for up to one year (8). Additionally, the
protective effect of breastfeeding was proved in a supple-
mentary study by Ma et al. (14). According to their results
regarding the molecular type of breast cancer around 40%
riskreduction against triple negative and Luminal A breast
cancer type was revealed for women breastfed for 1 year
or longer, whereas those breastfeed for 6 months or longer
and belonging at a younger age group were protected by
82% (14). Tan et al investigate as well this correlation in a
multi-cultural study of Asian population consisted of 7.663
women with different cultural and religious characteristics,
covering that way a wide range of cultural settings (15). In
consistence with our findings, a J-shaped association be-
tween cumulative breastfeeding duration and breast cancer
incidence was observed. Particularly, a cumulative breast-
feeding period of more than 12 months was associated with
the highest percentage of breast cancer risk reduction, a
fact that corresponds absolutely with our findings (15). A
non-linear association between breastfeeding and risk of
breast malignancy was also discovered in an analysis con-
sisted of approximately 6.000 Hispanic women, which data
came from four population-based studies (16). The results
showed that the longer the cumulative breastfeeding period
was, the more reduced the risk of breast cancer was for both
pre-and postmenopausal women, with a cumulative period
of 25 months of breastfeeding being correlated with 37 %
decrease of the relative risk (16).

Breastfeeding as a modifiable factor seems to be of
unique interest in the field of breast cancer prevention.
Data from World Health Organization warn that only 40%
of mothers follow the trend <<breastfeeding only>> for
their infants at the first six months of their lives (17). Na-
tional Survey comes to supplement the above statement
revealing that the percentage of mothers that breastfeed
their infants according to published and medical accepted
recommendations be extremely low, estimated to 36%. The
same study showed that only 38.5% of women in United
States were informed about the breastfeeding’s benefits.
Interestingly, it was also observed that women had a greater
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likelihood of longer cumulative breastfeeding according to
the recommendations from the Centers for Disease Control
and Prevention (CDC) when they were informed about the
protective effect that lactation offers against breast cancer
(18). Among the benefits that breastfeeding could offer to
the public health could be the decrease of breast cancer’s
incidence in some subpopulations such as black women. In
this population, the risk of breast cancer is higher compared
to white women regarding triple-negative and Hormonal
Receptors Negative breast cancer (10). Although, breast-
feeding is correlated with multiple benefits for both mother
and infant, the target for extended period of breastfeeding
is not yet well accomplished by the mothers.

6. CONCLUSION

Breastfeeding provides benefit to the infant and to the
mother. Regarding breast cancer mostly studies as our
proved that breastfeeding particularly more than 1 year has
a protective effect. Thus, it is an urgent need for women all
over the world to be informed about the benefits of breast-
feeding as protector factor of breast cancer. Moreover, this
positive effect has more evidence when breastfeeding is
performed for cumulative period of >12 months, this dura-
tion seems to allow the maximum of the protection.

e Patient Consent Form: All participants were informed about subject of
the study.
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