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ABSTRACT

Background. Breastfeeding is the biologically normative
mode of feeding human infants, and reduces the risk of
breast cancer for mothers. This systematic review assesses
engagement in breastfeeding and the factors associated
with breastfeeding among breast cancer survivors.
Methods. An online literature search was performed using
the PubMed, Embase, CINAHL, Psychlnfo, and Web of
Science databases. Inclusion criteria were original research
articles written in English, published in peer-reviewed jour-
nals from 1 January 1990 to 25 November 2019, and included
data on breast cancer survivors who attempted breastfeeding.
Results. Thirteen studies were included in the systematic
review. Between 7.7 and 90.9% of women attempted
breastfeeding. Breastfeeding among participants varied
from a few weeks to approximately 2 years. Common
factors leading to breastfeeding were use of the contralat-
eral breast, support from others, lactation counseling and
advice from an International Board-Certified Lactation
Consultant, being motivated to breastfeed, frequent feed-
ings, and use of galactagogues. Common barriers were
medical counseling against breastfeeding, insufficient milk

Implications for Cancer Survivors

There appears to be a need for interventions that promote feasible
breastfeeding among breast cancer survivors who choose to
breastfeed. Consultation with a multidisciplinary team may be needed
to address prenatal and postpartum challenges related to
breastfeeding.
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production, lack of support, refusal of the infant to
breastfeed from the treated breast, and being tired from
relying on one breast.

Conclusions. Breastfeeding from the unaffected breast is
feasible for some breast cancer survivors. Successful
breastfeeding may require multilevel support and expert
advice.

Breast cancer is one of the leading causes of deaths
among women under the age of 35 years." Young women
with breast cancer have poorer survival rates than older
women, even if they are diagnosed early.” The higher
mortality rates among young women with breast cancer can
be partially explained by several factors. Young breast
cancer patients tend to present with advanced stages of
invasive cancer.” Additional prognostic factors such as the
use of oral contraceptives, family history of breast cancer,
and shorter periods of breastfeeding may influence risk.*~
Possibly most significantly, postpartum mammary gland
involution that may extend for at least 5 years promotes the
development of tumors with increased metastatic capabil-
ity.” This may be related to increased
lymphangiogenesis,® extracellular matrix deposition,’
fibroblast activation'” and changes in the tissue microen-
vironment similar to wound healing.'" Thus, it is important
to identify and promote health behaviors that can improve
the survival rates and, ultimately, the overall quality of life
among young breast cancer survivors.

Breastfeeding can improve the survival rates and overall
quality of life of breast cancer survivors of reproductive
age.'”!? Breastfeeding not only provides essential nutrients
for an infant’s growth and normal development but also
confers numerous benefits to the mother.'* A meta-analysis
found that the risk of breast cancer reduces by 4.3% for
every 12 months of breastfeeding.'
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Although more evidence is needed, it is generally rec-
ommended for cancer survivors to wait approximately
1-2 years after treatment to attempt conception.'® Five to
10 years of endocrine therapy may substantially reduce the
chance of conception among breast cancer survivors.
Findings from the forthcoming POSITIVE (Pregnancy
Outcome and Safety of Interrupting Therapy for Women
with Endocrine Responsive Breast Cancer) trial will be
useful in providing additional evidence on the likelihood of
successful conception and cancer outcomes after temporary
interruption of endocrine therapy.'” This trial will also help
provide healthcare professionals the additional information
they may need to improve counseling and treatment for
breast cancer patients who want to conceive and breastfeed
successfully.'”

There is a lack of support and encouragement from
healthcare professionals to promote breastfeeding and
maternal counseling among young women treated for
breast cancer. Obstetricians and oncologists tend to dis-
courage breast cancer survivors from breastfeeding by
assuming ‘a priori unfeasibility’.'? Consequently, factors
including lack of medical support and maternal counseling
can influence the decisions and ability to breastfeed among
young breast cancer survivors.'®'? Unfortunately, breast-
feeding is not possible among women who have undergone
bilateral mastectomy.

Choosing unilateral surgery and leaving the unaffected
breast intact can increase the likelihood of successful
breastfeeding among breast cancer patients.”” In cases
where patients have undergone breast-conserving therapy
(BCT), the treated breast may produce milk, but the vol-
ume and quality of breastmilk are significantly reduced due
to changes in the breast and nipple.”' Breastfeeding from
the unaffected breast may be the most promising strategy.
Although contralateral breastfeeding is possible and the
treated breast is able to produce some milk, many breast
cancer survivors experience other significant challenges
such as uncertainty about breastfeeding from one side, lack
of support from physicians and family members, lack of
access to an International Board-Certified Lactation Con-
sultant (IBCLC),"” and nipple pain and discomfort."?

Despite emerging evidence that breastfeeding is feasible
and should be encouraged among women who have suc-
cessfully undergone breast cancer treatment,”' there is a
lack of information on the number of breast cancer sur-
vivors who breastfeed after treatment, and their
experiences regarding breastfeeding. The specific research
questions in this systematic review are as follows: (1) how
prevalent is breastfeeding among breast cancer survivors
following breast cancer treatment; and (2) what are the
factors associated with breastfeeding among breast cancer

survivors? These findings could inform interventions to
encourage and support breastfeeding among breast cancer
SUrvivors.

METHODS
Search Strategy

The protocol for this review has been registered on the
International Prospective Register for Systematic Reviews
(PROSPERO; registration ID: CRD42020163896). This
review did not involve human subjects, therefore approval
from the Institutional Review Board was not required. We
searched for original research papers in the PubMed,
Embase, CINAHL, Psychlnfo, and Web of Science data-
bases. Using the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines, we
systematically searched for studies that examined breast-
feeding rates among breast cancer survivors. We worked
with a research librarian at our institution to refine the
search terms and strategy. In short, our search queries
included the following terms, related words, and syn-
onyms: breastfeed OR lactate AND breast cancer survivor.
For instance, while searching for studies on PubMed, we
included the following search terms: (breastfeed* OR
breastfeeding OR lactat* OR breastmilk) AND (breast
cancer survivor* OR breast cancer patient*). After relevant
studies were identified (n =10), we reviewed their refer-
ence lists to search for additional articles.

Inclusion/Exclusion Criteria

We included studies that examined what proportion of
breast cancer survivors attempted to breastfeed and/or were
able to breastfeed, as well as the factors associated with
breastfeeding. The specific inclusion criteria were original
research articles published in peer-reviewed journals from
1 January 1990 to 25 November 2019, written in English,
and the priority populations included breast cancer sur-
vivors who attempted breastfeeding following breast
cancer treatment. We included studies published between 1
January 1990 and 25 November 2019. Studies having
either a descriptive (e.g. surveys and case studies) or cor-
relational (e.g. case—control studies) research design were
considered for inclusion. No experimental designs were
found. Studies that considered women who were diagnosed
with breast cancer after pregnancy (i.e. pregnancy-associ-
ated breast cancers) were excluded since this systematic
review focuses on breast cancer survivors who attempted to
breastfeed affer breast cancer treatment. Other exclusion
criteria were studies that did not assess breastfeeding after
breast cancer treatment, measures assessed in the studies or
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the target population were not clear, and articles were
reviews, letters to the editor, abstracts only, or
dissertations.

Study Selection and Data Extraction

Using Endnote, 2 authors (TB and ZN) conducted an
independent screening of all articles retrieved from the
PubMed, Embase, CINAHL, PsychInfo, and Web of Sci-
ence databases. The 2 authors screened articles based on
titles, titles and abstracts, and, finally, full-text review of
articles. The third author (CH) resolved any disagreements
in the selection of studies. To decide on the final exclusion
of a study, all 3 authors discussed the article based on the
inclusion and exclusion criteria and reached agreement.
One author reviewed the reference lists of all studies that
met the inclusion criteria in order to identify additional

relevant articles. The study selection and exclusion process
are shown in Fig. 1.

To answer the main research questions of this systematic
review, the authors developed a data extraction tool to
describe the study authors and year of publication, country
where the study was conducted, participant characteristics,
research design, key findings (number or percentage of
women who breastfed, duration of breastfeeding, factors
associated with breastfeeding/not breastfeeding), and
strengths and limitations of the studies. One author
extracted data from all included full-texts (TB), and the
remaining 2 authors reviewed the extracted data to ensure
that the information documented was accurate. Discrep-
ancies among the authors were resolved through
discussion.
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FIG. 1 PRISMA flow chart showing how the screening and selection of studies was carried out. PRISMA Preferred Reporting Items for

Systematic Reviews and Meta-Analyses
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Quality Assessment and Risk of Bias in Studies

We assessed the quality of studies and risk of bias using
the latest version of the Mixed Methods Appraisal Tool
(MMAT)** and guidelines to evaluate qualitative research
studies.” The quality of quantitative studies was assessed
using the following questions/items: was the study
informed by a theoretical framework; were measurement
variables appropriately described; was the sampling of
participants appropriately described; did the authors report
a power calculation; were analytical methods used to
control confounding reported; were statistical tests appro-
priately used to answer the main research question(s); were
inclusion or exclusion criteria provided; and did the
author(s) identify any potential biases? The quality of
qualitative studies was assessed using the following ques-
tions/items: was the study informed by a theoretical
framework; was the qualitative approach appropriately
described to answer the research question(s); were the key
characteristics of the sample provided; were the data col-
lection methods adequately described; were the findings
adequately derived from the data; was there sufficient
breadth to the findings elicited from the participant(s); were
the findings interpreted within the context of other studies;
and did the author(s) outline any potential biases? Two
authors (TB and ZN) independently reviewed all the
included studies and rated (0 or 1) for each item evaluating
the study quality of each study. A score of 0 was given for
items that were missing or ambiguous, whereas a score of 1
was assigned for the study meeting that criterion. A kappa
statistic was calculated to test interrater reliability.

RESULTS
Study Selection

Based on the initial search of the databases, 1358 arti-
cles were retrieved. Two additional articles were identified
through Google Scholar. After duplicates were removed,
TB and ZN screened 1350 articles. We excluded 1218
articles based on titles only and 85 articles based on titles
and abstracts. Forty-seven full-text articles were assessed
for eligibility. We excluded 37 full-text articles for the
following reasons: studies did not assess breastfeeding after
breast cancer treatment, measures assessed in the studies or
the target population were not clear, articles were sys-
tematic or comprehensive reviews, there were a few letters
to the editor and dissertations, and 1 study was an abstract
from a symposium. Furthermore, one study was excluded
because it was unclear whether participants expressed milk
from their lactating breasts to breastfeed their infants.
Three articles were retrieved by reviewing the references of

the 10 previously included studies. A final list of 13 articles
was obtained (Fig. 1).

Study Characteristics

Six studies were conducted among breast cancer sur-
vivors in the US.'”?*2® The remaining studies were
conducted among populations in Italy,"® Israel,”® Aus-
tralia,30 Korea,20 Greece,31 the US, and Canada.*? One
study recruited different breast cancer survivors from var-
ious countries, namely Belgium, Denmark, Spain, Italy, the
US, and Lebanon (Table 1).*

The research designs and methodologies varied across
studies (Table 1). Five studies made use of case studies of
individual or small groups of breast cancer sur-
vivors;26_29’31 2 studies used surveys to assess
breastfeeding post breast cancer treatment;'>> 2 studies
utilized mixed methods, including review of medical
records and mailed or telephone surveys;**** and 2 studies
used semi-structured, open-ended telephone interviews'® or
implemented a multicenter case—control research design.>”
Connell et al.*® used a longitudinal qualitative design and
interviewed participants 3 times over a period of
12-18 months. Only 2 studies described the use of a the-
oretical framework that informed the development of
questions asked to participants.'”*® These theoretical
frameworks were guided by constructionist epistemology>"
and social cognitive theory.'”

Participant Characteristics

Studies in this systematic review recruited women aged
between 20 and 40 years, with most women being in their
early and mid-30s (Table 1).13:19:20.24.29.31.32 Goven studies
focused on participants with early-stage type 1 or II breast
cancer.' 3192024252728 Noot studies (n =8) included par-
ticipants who underwent BCT and/or received radiation
treatment,'>19-2423-28:2931.32 pour studies reported the use
of chemotherapy among participants.”>>*>"*3 Data on the
number of women who underwent lumpectomy or mas-
tectomy were available in 3 studies.'”*"-*

Breastfeeding Prevalence and Duration among Breast
Cancer Survivors

Breastfeeding initiation and duration varied across
studies (Table 1). Even though many breast cancer sur-
vivors had successful deliveries, not all of them breastfed
their infants.'>!920-247263933 Between 7.7 and 90.9% of
breast cancer survivors who had successful deliveries
attempted breastfeeding,'?-!%-20-2422.29.:30.32.33

Breastfeeding duration varied between a few weeks to
more than 2 years.'?!?20-22%-27-33 T the study conducted



Breastfeeding Among Breast Cancer Survivors

3727

TABLE 1 Characteristics, key findings and limitations of the included studies

Authors, Country  Participant Research design Key findings Strengths (4) and
year characteristics limitations (—)
Azim Jr Italy Women with early Telephone-based survey 10 women (50%) attempted (+) Detailed
et al., invasive breast breastfeeding information about
7 .
2010 cancer 4 women stopped breastfeeding after the breastfeeding
aged < 40 years 1 month due to reduced milk pattern
(n =20) production (n =2) and mastitis in the (—) Small sample
Median age at untreated breast (n =2) size
delivery was Women who breastfed for a median
36 years duration of 12 months received
Patients treated with lactation counseling (n =5)
BCS and Reasons for not attempting
radiotherapy breastfeeding: personal choice (n =1)
and medical counseling against
breastfeeding (n =9)
Reason for not attempting breastfeeding
from the treated breast were difficulty
in latching (n =2), reduced milk
production (n =2), and breast pain
(n=1)
Berkovich Goodman, 2009**  Israel Women (LH and SB) diagnosed with Case study
and ER + breast cancer (n =2)
Age of participants was 30 and 27 years
at diagnosis, respectively
Treated with chemotherapy and
radiation
LH had 5 treatment and (—) Limited sample
children each infant (—) Detailed information
after her breastfed for about breastfeeding
12-16 months choices was not provided
SB died in 2008 and
had no children
post-treatment
Connell Australia Breast cancer Longitudinal qualitative 2 women gave birth to infants after (—) Duration of
et al., subtype unknown design diagnosis breastfeeding was
25
2006 (n =13) Use of semi-structured in- 1 of these women did not feel not assessed over
Median age at person/telephone comfortable breastfeeding from the time
diagnosis: interviews conducted three treated breast (—) Limited sample
37 years times over 12-18 months  The other (7.7%; 1/13) breastfed for
6 women had Use of constructionist only a few weeks so that her breast
lumpectomy and 7 epistemology could be in a non-lactating state for a
had mastectomy mammogram
Dow et al., United Stage I or II breast A case-matched mixed 2 women (8.7%) attempted (4) Compared cases
1994 States cancer patients methods (review of breastfeeding and discontinued due to with controls

(n =46)
Caucasian (96%),

married (96%),

and with some

college education
(77%)
Mean age at
diagnosis:
30.4 years
Treated with BCS
and radiation
therapy

radiation oncology
treatment records and a
mailed survey)

23 cases and 23 controls

infants’ dissatisfaction with poor milk
production

The majority of participants (%
unknown) were advised not to
breastfeed from the irradiated breasts
due to the likelihood of mastitis

(—) Small sample
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TABLE 1 continued

Authors, Country Participant characteristics Research design ~ Key findings Strengths (+) and
year limitations (—)
Gorman United States Stage I (27%) or 11 (73%) Semi-structured, 10 participants (90.9%) initiated ~ (+) Detailed
et al., breast cancer survivors open-ended breastfeeding information on
2009 (n =11) telephone Participants breastfed their perceptions of
100% White population Interviews children for an average of breast cancer
5 women aged < 30 years, 4  Use of the Social 8 months survivors regarding
Cognitive .. breastfeeding
women aged 31-34 years, g Most participants supplemented
and 2 women aged Theory to with formula immediately after (=) Small sample
35-40 years 1nf0rm or between 1 and 4 months (—) All participants
questions after starting breastfeeding were White and

Higgins and  United States

Haffty,
1994%°
Jerome United States
et al.,
19972
Kim et al., Korea
2017°°
Kontzoglou  Greece
et al.,
2009%
Lambertini  Belgium,
et al., Denmark,
2018% Spain,
Italy,
United

7 women underwent
lumpectomy and 4 women
underwent mastectomy

11 stage I (n =7) or stage II
(n =3) breast cancer patients
who had breast-conserving
therapy

7 patients received irradiation

3 patients received
chemotherapy

A married White woman
diagnosed with ductal
carcinoma (n =1)

Age: 24 years

Patient had mastectomy

Women with invasive breast
cancer (n =15)

Mean age: 30.4 years

7 patients received BCS and 5
had total mastectomy

Breast cancer patients (type III
invasive ductal carcinoma)
and 34 patients (type 1I
ductal invasive carcinoma),
respectively (n =2)

Age: 28 years

Both patients received
chemotherapy and radiation
treatment

ER + (n =194) and
ER — (n =139) breast
cancer survivors

Mean age: 32 years

Phone and/or in-
person
interviews

Case study

Mixed methods

Retrospective
review of
medical
records
combined with
telephone
surveys

Case study of two
patients

Multicenter case—
control (333
cases matched
to 874
controls)

Beliefs elicited from participants:
cautiously hopeful, exhausting
to rely on one breast, motivated
despite challenges, support and
lack of support, and
encouraging to others

4 participants experienced
lactation from the treated
breast, but only one (9.1%)
patient breastfed from the
treated breast for 4 months

Most women (% unknown) were
able to breastfeed successfully
from the untreated breast

Milk production was lower in the
treated breast

Lactation was likely to be more
difficult among women who
had an incision near the areola-
nipple complex (n =2)

Lactation occurred but the patient
chose to not breastfeed

Reasons for not breastfeeding
unknown

12 women (80.0%) reported no
difficulties in breastfeeding
Women who breast-fed used the
contralateral breast for
breastfeeding

Duration of breastfeeding was
1-12 months

The 28-year-old patient breastfed
her infant for 3 months

The other patient did not
breastfeed her infant

333 patients (13.3%) breastfed
their infants

39% did not breastfeed, and
breastfeeding status was
unknown for 66.0%

most were at least
college-educated

(—) Small sample

(=)
Sociodemographic
information not
available

(—) Reasons for not
breastfeeding were
not provided

(—) Loss to follow-up
occurred at the
beginning of the
study

(—) Duration of
breastfeeding for
each woman was
not available

(—) Reasons to
breastfeed/not
breastfeed were not
provided

(—) Large sample
size

(—) Retrospective
study
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Table 1 (continued)

Authors, Country Participant characteristics Research design  Key findings Strengths (+) and
year limitations (—)

States, Patients treated with (=)

Lebanon mastectomy, BCS, adjuvant Sociodemographic
chemotherapy, and adjuvant data not available
hormonal therapy

Michaels United States A Caucasian woman diagnosed Case study The woman exclusively breastfed (+) Detailed
and with stage 0 ductal her twins for 3 months and information about
Wanner, carcinoma in situ and continued breastfeeding for breastfeeding
2013 noninvasive lobular approximately 2 years patterns and
carcinoma (n =1) Advice from an International practices was
Age: 37 years Board-Certified Lactation documented
The patient had a right Consultant: early skin-to-skin
mastectomy without contact, frequent feedings, and
radiation and chemotherapy pumping after each
breastfeeding session
Use of a hospital-grade double
electric breast pump to improve
latching
Frequent pumping of the breast
Support of family, friends, and
nursing students
Use of galactagogue to increase
milk production
Tralins, United States Patients with stage I or II breast Cross-sectional 18 women (34%) experienced (—) Duration of
199528 and cancer (n =53) survey lactation breastfeeding not
Canada Mean age for the pregnant Only 13 patients (24.5%) available
cohort was 30.3 years breastfed their infants (—) Other
Treated with BCS and Reasons for not breastfeeding sociodemographic
radiotherapy were insufficient milk lnfqrmatlon not
production (n =3), voluntary available
milk cessation through
hormones (n =1), and infant
refused to breastfeed from the
treated breast (n =1)
Varsos and  United States A woman with early-stage Case study Colostrum produced from both (—) Follow-up
Yahalom, ductal carcinoma at the untreated and treated regarding
19917 diagnosis breasts after delivery breastfeeding was
Age: 38 years The treated breast produced milk not documented

Treated with radiotherapy

in small amounts

The treated breast stopped
producing milk after 2 weeks

After 2 weeks, the baby breastfed
solely from the untreated
breast, which had full lactation

The woman was still
breastfeeding her baby at
5 months when the original
article was written

after 5 months

BCS breast-conserving surgery, ER+ estrogen receptor-positive, ER— estrogen receptor-negative

by Kim et al.,”° all women who got pregnant (n =12) were
able to breastfeed their infants without any difficulties for
an average period of 1-12 months. One of the 2 partici-
pants recruited by Connell et al.>* decided to breastfeed for
only a few weeks, whereas Gorman et al.'® reported that

most participants breastfed their infants for an average of
8 months. The highest duration of breastfeeding was
observed in 1 study,27 whereby a breast cancer survivor
who had undergone a right-sided mastectomy was able to
breastfeed her twins for up to more than 2 years.
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Findings regarding exclusive breastfeeding were not
clear. Only 2 studies explicitly reported exclusive breast-
feeding.'”?” Most participants exclusively breastfed their
infants for between 1-4 months, after which they supple-
mented with formula.'” Notably, in the case study by
Michaels and Wanner,”’ the participant exclusively
breastfed her twins for 3 months.

Factors Underlying Breastfeeding Among Breast
Cancer Survivors

Self-reported factors that were associated with the ini-
tiation and continuation of breastfeeding were use of the
contralateral breast;*>*>*® support from multiple sources to
breastfeed;lg’27 lactation counseling, including advice from
an IBCLC;B’27 motivation to breastfeed despite chal-
lenges; not feeling ‘stressed’ about breastfeeding; setting
an example for other survivors and encouraging others to
breastfeed;'? early skin-to-skin contact; frequent feedings;
pumping after breastfeeding; use of an electric breast
pump; and use of galactagogues (substances that increase
milk supply) (Table 1).*’

Reasons for not breastfeeding were unavailable in 6
studies, as observed in Table 1.2025.26,29,31,33 Among
women who did not breastfeed, they cited reasons such as
personal choice, medical counseling against breastfeeding,
insufficient milk production, voluntary milk cessation
through hormones, and refusal of the infant to breastfeed
from the treated breast.'>***? Only 3 studies made it clear
whether participants attempted to breastfeed but stopped
due to reduced milk production, mastitis in the lactating
breast,'? wanting their affected breast to be in a non-lac-
tating state,’® and infants’ perceived dissatisfaction with
milk production.”* Challenges that participants reported
while breastfeeding from the treated breast were difficulties
in latching, reduced milk production and breast pain,'? not
being comfortable breastfeeding, and fear of recurrence of
breast cancer in the lactating breast.>® Seven studies
reported that milk production from the treated breast was
low and insufficient to breastfeed.'*>?7-2%3932 Even if
colostrum (antibody-rich secretion from mammary glands
immediately after birth) was produced from both breasts
after delivery, milk production from the treated breast
stopped after 2 weeks in 1 case study.”® Moreover, reduced
milk production in the treated breast led to discontinuation
of breastfeeding among participants due to their infants’
perceived dissatisfaction with limited breastmilk.”**® Par-
ticipants also reported contralateral breastfeeding to be
challenging because they were worried about nursing from
1 side only, felt that it was a major commitment and
physically difficult, and they were frustrated with milk

supply."’

Assessment of Quality and Risk of Bias in Studies

A Kappa value of 0.79 was obtained, indicating sub-
stantial agreement between the 2 raters.”* Table 2 shows
the rating of each item for each study. Only 2 studies made
use of a conceptual framework to guide their study,'*°
and only 4 studies reported any potential biases or limita-
tions.'??%**3% These studies used a small convenience
sample that is predominantly White and well-educated.
Selection bias might have occurred since patients with
more favorable prognosis are more likely to get pregnant
and breastfeed. There were a few studies that did not
provide key characteristics (e.g. stage of breast cancer,
sociodemographic  information) about  participants
(Table 2).%°%?%3233 Findings on the duration of breast-
feeding and reasons for breastfeeding were not available in
some studies.’**?°>? For studies using a quantitative
descriptive design, no power calculation was reported to
determine the sample size.'>******3% Only 1 study con-
trolled for confounding factors in their statistical
analyses.”> Additionally, inclusion and exclusion criteria
were not clear in most studies. A very small sample size
was also noted in most studies.

DISCUSSION

To the best of our knowledge, this systematic review is
the first to assess the prevalence of breast cancer survivors
attempting to breastfeed after diagnosis and treatment, and
to summarize the factors associated with breastfeeding
after breast cancer. Despite the numerous benefits of
breastfeeding for breast cancer survivors,> few studies
appear to have examined the feasibility and factors asso-
ciated with breastfeeding in this population. In order to
improve breastfeeding initiation and duration among breast
cancer survivors of reproductive age, it is critical to
examine the factors that would enable them to do so.
Results from the current study provide important insights
into how many women attempted to breastfeed after
undergoing treatment for breast cancer and what factors
could potentially help them to successfully breastfeed their
infants.

The World Health Organization (WHO) recommends
that infants should be exclusively breastfed for the first
6 months of life, and breastfeeding should continue for at
least 2 years with the introduction of complementary
foods.*® Despite having successful pregnancies, not all
women (7.7-90.9%) chose to or were able to breast-
feed,'>!9-20-2429.29:30.3233 By clusive breastfeeding among
most participants was between 1 and 4 months,"” indicat-
ing rates lower than the level recommended by the WHO.?®
Breastfeeding duration lasted between a few weeks to more
than 2 years.'>!920-2423-27-33 Oply 1 study reported the
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case of a survivor who was able to continue breastfeeding
her twins for more than 2 years after mastectomy of the
right breast.”” Lower rates of exclusive breastfeeding
among breast cancer survivors indicate challenges that they
might face in terms of getting access to adequate infor-
mation, support, and oncology counseling®’ regarding
breastfeeding their infants for an optimal period of time.

There were different factors that were associated with
initiation and breastfeeding among breast cancer survivors,
among which counseling and support from providers or an
IBCLC and support from family members or friends were
found to be important.'®?” Not surprisingly, breast cancer
survivors seemed to be able to practice successful and safe
breastfeeding when they received adequate help from a
multidisciplinary team of health professionals.*®* As 1
breast cancer survivor reported during their interview,
support from a medical team enabled them to identify ways
to increase their milk supply and gather information
regarding breastfeeding.'® In particular, physicians asso-
ciated with the Academy of Breastfeeding Medicine have
the knowledge and skills to integrate breastfeeding pro-
motion and support throughout pregnancy and
breastfeeding, provide information on medication safety
during breastfeeding, and are able to address concerns
related to breast surgery and breast cancer treatment.*’
IBCLCs can also provide various services, including
troubleshooting breastfeeding difficulties, breastfeeding
prenatal classes, follow-up appointments, and being present
near the time of deliveryf“’42 that can be instrumental to
breast cancer patients. However, research regarding sup-
port from these healthcare professionals on breastfeeding
outcomes has been limited in the general population,** and
even more so among breast cancer survivors.

Challenges that participants faced while breastfeeding
were medical counseling against breastfeeding, difficulty in
latching, breast pain, not feeling comfortable with it,
infants’ dissatisfaction with milk supply, trying to rely on
one breast only, and lack of support.'*'??*3%-32 Insufficient
breastmilk production was 1 common challenge cited by
participants.'*?>?*2 A decrease in lactation in the irradi-
ated breast has been attributed to several reasons: primary
location in relation to the nipple, proximity of the incision
with the areola-nipple complex, the radiation dose, type of
radiation (e.g. electrons, photons), and individual suscep-
tibility to the long-lasting effects of radiation.** Lactation
is possible after radiotherapy, and breastmilk production is
present in 50% of patients, although in a reduced quan-
tity.** Despite a lack of milk production from the treated
breast, successful contralateral (i.e. from the untreated
breast) breastfeeding was reported in 3 studies.”**>*® It has
been found that breastfeeding from the unaffected breast or
contralateral breastfeeding can produce enough milk for
not only 1 baby but also for twins.*’ Breast cancer patients

can also benefit from hand expression of breastmilk,
pumping, and frequent feedings to upregulate milk pro-
duction in the early postpartum period.***® In addition,
galactagogues, which are substances used to induce,
maintain, and increase milk production, can promote lac-
tation.”” The most common galactagogues for human use
include domperidone, metoclopramide, chlorpromazine,
and sulpiride.*’ Plants with galactogogue components
include fenugreek, fennel, asparagus, goat’s rue, anise, and
milk thistle.*” The use of galactogogues such as fenugreek
is questionable given that they increase prolactin levels*®
and prolactin has been identified as a risk factor for breast
cancer development;49 however, no studies have assessed
the safety of galactagogues among breast cancer sur-
vivors.”® It is important for mothers to be well-informed
about the risks, benefits, dosage, length of treatment, and
adverse effects for the mother and infant.

There is limited evidence as to whether breastfeeding
affects the risk of breast cancer recurrence in women pre-
viously diagnosed with breast cancer. It was found that
concerns over breast cancer recurrence and mastitis in the
treated breast deterred participants who have undergone
breast-conserving surgery and radiation therapy from
breastfeeding.”*** Azim Jr and colleagues compared the
risk of breast cancer recurrences among breast cancer
survivors who breastfed versus those who did not and
found that breastfeeding was not detrimental.'® Moreover,
sustained release of estrogen with some progesterone dur-
ing pregnancy has been reported to protect against
mammary carcinogenesis.”' These aforementioned con-
cerns can be addressed by a multidisciplinary oncology
team that includes breastfeeding medicine physicians and
lactation consultants.

Implications for Research and Practice

Breast cancer survivors should be encouraged by breast
surgeons and other healthcare professionals to breastfeed
their infants. In mastectomy cases, breastmilk production is
likely to be limited or absent. Since there is limited
information about the safety of breastfeeding from a treated
breast, contralateral breastfeeding seems to be the most
effective approach. Chemotherapy during breast cancer
treatment may reduce breastmilk volume when patients
attempt lactation. It should also be noted that breastfeeding
is not advised while receiving endocrine therapy.'’

Women who choose to breastfeed should be provided
with assistance and skills to maximize milk output by
frequent breastfeeding, followed by pumping with electric
devices as needed.’” Frequent appointments with a multi-
disciplinary team, including physicians specialized in
breastfeeding medicine, pediatricians, nurse practitioners,
and IBCLCs, could be useful in increasing women’s
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motivation to breastfeed and in addressing challenges they
face while they attempt to breastfeed their infants. Given
that optimum nutrition is essential in promoting lactation,
special attention should be given to the caloric needs of
mothers and their micronutrient requirements, such as
enough magnesium, vitamin B6, folate, calcium, and
zinc.>**3 Once lactogenesis has begun among women, safe
dosages of medicines, herbs, and other galactagogues may
be useful in stimulating milk production if milk supply is
low. However, careful decision making should be under-
taken when considering galactagogues since limited data
on their safety are available.

Programs to improve awareness of health professionals
who work in the area of breast cancer should be promoted
so they can provide adequate information and support to
women during the prenatal and postpartum periods.
Improving breastfeeding education during medical train-
ing, particularly among obstetricians/gynecologists,
pediatricians, family practice physicians, oncologists, and
others is important. There is a need for support services and
not-for-profit organizations working with breast cancer
patients and survivors to raise awareness of reproductive
and breastfeeding issues that young women face. These
services might benefit from including couples, family
members, and friends to provide a network of support to
women.

Based on the findings of this systematic review and
existing gaps in the current literature, it would be worth-
while to examine the different determinants that influence
women’s decisions to breastfeed post breast cancer treat-
ment through the lens of a psychosocial theoretical
framework.>’ For example, a multilevel framework could
focus on 3 levels of factors that influence breastfeeding—
individual, interpersonal, and societal. Individual-level
factors include determinants such as beliefs of the mother
towards breastfeeding (e.g. intention/motivation to breast-
feed), skills and knowledge to breastfeed her child
adequately, and mother—infant interaction or bonding.
These determinants are often associated with sociodemo-
graphic variables such as education level.”®>’ Societal or
group-level factors include characteristics of environments
that influence women’s decisions to breastfeed. For
example, 1 of the key findings of the current study shows
that women strongly need the support and encouragement
of a multidisciplinary medical team to help them navigate
the challenges of breastfeeding after surviving breast can-
cer.'>'%?7 Additionally, the support of a partner or other
family members or friends is essential in improving moti-
vation to breastfeed.

Other factors impacting breastfeeding include legisla-
tion and insurance policies. It was found that the 2012
Affordable Care Act (ACA) policy was associated with an
increase of 10% in breastfeeding duration and improved

the duration of exclusive breastfeeding by 21%.°® How-
ever, the ACA requirements for coverage of breastfeeding
support, supplies, and counseling are not comprehensive,
leading to variation in insurance policies.”® For instance,
breastfeeding-related items and services may not be
available in general to Medicaid recipients.>® Furthermore,
populations such as hourly workers are more likely to face
barriers to breastfeeding compared with salaried workers
because they have less control of their schedules and may
face pay reductions if they take time to breastfeed at
work.®® These upstream factors can positively or nega-
tively impact individual-level factors such as attitudes
toward breastfeeding. For example, if breastfeeding is not
normalized and strongly encouraged among women who
have undergone breast cancer treatment, breast cancer
survivors are not likely to initiate and continue breast-
feeding their infants. Similarly, a woman might start
breastfeeding in the hospital, but continuation of breast-
feeding at home is likely to be highly dependent on having
access to the skills and knowledge of an IBCLC and sup-
port of family members and friends.>’

The findings of this systematic review suggest that more
research is needed on how to provide prenatal and post-
partum support to women who wish to breastfeed after
breast cancer treatment. From a research perspective, it is
essential to assess the factors that would influence oncol-
ogy providers and other healthcare professionals to better
support the breastfeeding needs of breast cancer survivors
of reproductive age. More research is needed on how to
better address the fear and anxiety that women face while
breastfeeding after breast cancer. Studies that include a
large and diverse sample of breast cancer survivors who
wish to breastfeed are needed. There is a need to design
and evaluate interventions that examine the facilitators and
barriers to initiation and continuation of breastfeeding, as
well as milk supply among breast cancer survivors. Given
the lack of research on the use of galactagogues for
improving mothers’ breastmilk supply,”® more studies that
evaluate the dosage, types, and frequency of agents in
stimulating breastmilk production are warranted. Future
research could also help to determine which of these
individual, interpersonal, and societal factors are most
important in increasing breastfeeding success among breast
cancer survivors.

CONCLUSIONS

Breastfeeding is feasible among some breast cancer
survivors of reproductive age; however, breastfeeding in
this population appears suboptimal, with significant room
for improvement. Because the vast majority of women
need to rely on the untreated breast for successful milk
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production, particular attention should be given to this
issue during prenatal counseling and postpartum care.
Breast cancer survivors face considerable challenges in
breastfeeding their infants and are in need of significant
support compared to the general population. Successful
breastfeeding among women, treated for breast cancer,
requires support at multiple levels and expert advice from
healthcare professionals, including IBCLCs. There is a
need for interventions that promote safe and feasible
breastfeeding among breast cancer survivors who want to
breastfeed their infants, given that breastfeeding con-
tributes to improving the overall health of women and that
of their infants.
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