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When addressing the compatibility of breastfeeding with certain maternal conditions,

we need to differentiate between “contraindication” and “obstacle.” Failure to

distinguish between the two confuses new mothers and their families, and engenders

misconceptions about breastfeeding advice by health professionals. Health conditions

that may simply impede the initiation and duration of breastfeeding are often wrongly

referred to as true contraindications to breastfeed, under the assumption that they might

harm the health of the mother and/or that of the nursing infant. Here, we discuss several

topics, including breast surgery, prolactinoma, concurrent new pregnancy, hormonal

contraception, and use of medications and contrast agents, that continue to raise

controversy. While most conditions appear to be compatible with breastfeeding, the

major determinants of a woman’s final choice of whether to nurse her infant or not are

the attitude of health professionals and the state of mind of being an informed mother.

Keywords: breastfeeding, contraindication, maternal health conditions, reproductive health conditions, maternal

infections, cytomegalovirus, chemical substances

THE CONCEPT OF CONTRAINDICATION

Breastfeeding, because of its strong health-promoting effect on both the mother (1) and the child
(2), affords individual, familial, and social benefits that carry significant economic advantages (3–5).
International health authorities (6) and national scientific societies (7) recommend breastfeeding as
the nutritional norm, unless an informed choice of the mother or a good medical reason exists for
preferring formula feeding (8). There are relatively few evidence-based medical reasons for the use
of breastmilk substitutes, yet popular perceptions and beliefs, as well as common attitudes among
health professionals, have raised unwarranted concern about breastfeeding. Consequently, many
mothers do not start and/or do not continue to breastfeed owing to the confusion between proven
and presumed acceptable medical reasons for formula feeding.

When approaching the issue of compatibility of breastfeeding, we need to differentiate between
“contraindication” and “obstacle.” Failure to distinguish between the two confuses new mothers
and their families, and engenders misconceptions among health professionals. All too often,
conditions that may simply impede the initiation and the duration of breastfeeding are wrongly
taken as true contraindications to breastfeed, under the assumption that they could harm the health
of the mother and/or that of the nursing infant. The term contraindication refers to “something (a
symptom or condition) that is a medical reason for not doing or using something (a treatment,
procedure or activity)”1; for example, maternal diabetes is not a contraindication to breastfeeding.
In brief, a contraindication is a specific situation in which a drug or a procedure should not be
used because it may be harmful for the person. A contraindication can be either relative, when a
situation is acceptable and the benefits outweigh the risks, or absolute, when the risks are definitely
unacceptable.

1https://www.merriam-webster.com/
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Quite different from this is the concept of obstacle: an obstacle
is “an object that you have to get around or over: something that
blocks your path”1. For example, a breastfeeding mother may
have to cope with mastitis or a tiny baby that is not competent to
feed at the breast. These constitute simple obstacles rather than
contraindications, although such obstacles might sometimes be
very hard to overcome.

The list of true contraindications to breastfeeding is short,
clearly stated, and easily available from authoritative scientific
sources (7)2 (Table 1); however, health professionals continue to
give contradictory advice (9). Here, we review the compatibility
of breastfeeding with conditions in which it is often disfavoured
or discouraged. The aim is to provide a more balanced
perspective on the barriers and challenges to initiating or
continuing breastfeeding (Table 2).

MATERNAL HEALTH CONDITIONS

Breast Augmentation
Augmentation mammoplasty is a surgical procedure that
increases breast size by inserting breast implants under the
breast tissue or chest muscles (10). For some women, breast
augmentation is a way to enhance self-image and self-confidence.
For others, it is part of breast reconstruction after breast cancer
surgery or other conditions affecting the breast. Compared to the
general population of new mothers, women who had undergone
breast augmentation stated they experienced no differences in
attempting to breastfeed (11); however, they were noted to have
a lower rate of breastfeeding at maternity discharge (79 vs. 89%)
(12) and a lower rate of exclusive breastfeeding at 1 month after
childbirth (54 vs. 80%) (12).

TABLE 1 | Contraindications to breastfeed.

1. Mothers should NOT breastfeed

• Infant galactosemia

• Mother HIV or HTLV positive

• Mother is using an illicit street drug

• Mother has Ebola virus disease

2. Mothers should temporarily NOT breastfeed

• Mother with untreated brucellosis

• Mother is taking certain medications

• The mother is undergoing diagnostic imaging with radiopharmaceuticals

• Mother has herpes simplex virus (HSV) lesions present on the breast

(Note: Mothers can breastfeed directly from the unaffected breast)

3. Mothers should temporarily NOT breastfeed, but CAN feed expressed

breast milk

• Mother has untreated, active tuberculosis. The mother may resume

breastfeeding when no longer contagious

• Mother has varicella infection at delivery (5 days prior to delivery to the 2

days following delivery).

Modified from the US National Center for Chronic Disease Prevention and Health

Promotion (CDC)2.

2 https://www.cdc.gov/breastfeeding/breastfeeding-special-circumstances/
contraindications-to-breastfeeding.html (Accessed June 30, 2018).

Reduction Mammoplasty
Reduction mammaplasty, commonly known as breast reduction,
is a procedure by which excess breast fat, glandular tissue, and
skin are removed to achieve a breast size more in proportion with
the woman’s body and to alleviate the discomfort associated with
excessively large breasts (13). Disproportionately large breasts
can cause both physical discomfort (due to breast weight) and
emotional distress. Most women choose to undergo reduction
mammoplasty simply for cosmetic reasons.

Whatever the reason for undergoing mammoplasty,
breastfeeding after breast reduction surgery might be
challenging, although certain surgical techniques can help
preserve the mother’s ability to breastfeed. Studies conducted in
Brazil (14, 15) suggest that breast reduction surgery is associated
with negative breastfeeding performance: compared to controls,
women who underwent reduction mammoplasty interrupted
exclusive breastfeeding after a median duration of only 5 days
and were less disposed to exclusively breastfeed at 4 months (22
vs. 4%) after childbirth.

A systematic review of 51 observational studies found the
impact of breast reduction surgery (via 31 different breast
reduction techniques) on breastfeeding success to vary widely (4–
75%) (16). An important determinant was preservation of the
subareolar parenchyma, i.e., the column of parenchyma from the
nipple areola complex to the chest wall. When the subareolar
parenchyma was not preserved, only 4% of women could be
expected to breastfeed successfully (16).

Previous Breast Cancer
Breastfeeding and breast cancer may be linked in two different
ways. First, the current literature reports a protective effect of
breastfeeding against breast cancer: the relative risk of breast
cancer decreases by 4.3% for every 12 months of breastfeeding
and by 7.0% for each birth (17). Second, breast cancer survivors
may want to become pregnant and possibly to breastfeed. Over
the last decade researchers have assessed the risk of stimulation of

TABLE 2 | A selected list of controversial contraindications to breastfeed,

discussed in the present paper.

Mother health conditions

• Breast augmentation

• Breast reduction

• Previous breast cancer

• Maternal prolactinoma

Reproductive health conditions

• Pregnancy

• Hormonal contraception

Maternal infections

• CMV infection

• HIV infection

• ZIKV infection

Chemical substances in human milk

• Drugs

• Contrast media agents

Frontiers in Pediatrics | www.frontiersin.org 2 November 2018 | Volume 6 | Article 278

https://www.cdc.gov/breastfeeding/breastfeeding-special-circumstances/contraindications-to-breastfeeding.html
https://www.cdc.gov/breastfeeding/breastfeeding-special-circumstances/contraindications-to-breastfeeding.html
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles


Davanzo Controversies in Breastfeeding

the mammary gland following lactation, mainly for reactivation
of tumorogenesis, and explored this association (18, 19). In their
multicenter case-control study, Lambertini et al. (20) compared
333 patients who became pregnant after surviving breast cancer
and 874 nonpregnant patients. They found no difference between
disease-free survival and overall survival at a follow-up of 7.2
years after pregnancy. In addition, time to pregnancy following
breast cancer treatment and breastfeeding was ascertained to
be safe.

Summarizing, cosmetic breast surgery and breast cancer
surgery do not constitute a contraindication to breastfeed,
although the former may be associated with difficulties in starting
to breastfeed andwith a shorter duration of breastfeeding because
of the altered anatomy of the mammary gland and possible body
image concerns (21). Mothers who experience the changes to
their body during pregnancy as negative may be less likely to
plan or initiate breastfeeding because of the perceived impact of
feeding upon their appearance (21).

Prolactinoma
Prolactin (PRL) is a hormone normally released by the anterior
pituitary gland after nipple stimulation during a breastfeed
(22). Prolactinoma, a pituitary tumor, is one of the most
common causes of prolactin excess and results in hypogonadism,
infertility, and galactorrhea. As lactation stimulates PRL
production, it has been questioned whether breastfeeding might
promote the growth of a preexisting prolactinoma.

Opinions on the compatibility of a prolactinoma with
breastfeeding differ, as documented by an online survey
conducted in the Middle East and North Africa among 468
physicians, 36% of which were endocrinologists (23). Survey
results showed that 47% of responders would allow breastfeeding
without restrictions, 28% would allow breastfeeding only
by patients with microprolactinomas, and 25% would not
recommend it at all (23).

Treatment of hyperprolactinemia with dopamine agonists
(DAs)(bromocriptine or cabergole) restores fertility in over
90% of cases. Although DAs have a good safety profile
during early pregnancy, they are discontinued when a woman
becomes pregnant. The risk of prolactinoma enlargement during
pregnancy is very low (2–3%) for microprolactinomas but much
higher for macroprolactinomas (20–30%) (24). Careful follow-
up by magnetic resonance imaging (MRI) and fundoscopic
examination of the prolactinoma is advised during pregnancy.
If enlargement does occur, reinitiation of DA therapy is advised
but it may be delayed as long as breastfeeding is desired. Finally,
breastfeeding per se has no harmful effect on tumor growth (25).

In their retrospective study on 107 pregnancies of 73
patients with prolactinoma (54 microprolactinoma; 19
macroprolactinoma) (26), Domingue et al. performed MRI
prior to pregnancy and at a median follow up of 22 months
after delivery or cessation of lactation. MRI at follow-up showed
either no tumor (23%) or a decreased adenoma (39%) in the
majority of patients. Morevover, the number of pregnancies
per woman, breastfeeding and its duration did not influence
the remission rate. In conclusion, lactation is compatible with
a previous diagnosis of prolactinoma, with no need to limit
duration of breastfeeding.

REPRODUCTIVE HEALTH CONDITIONS

Breastfeeding During Pregnancy
Women may be still breastfeeding when they become pregnant
again (27). This creates the dilemma of whether to breastfeed
or not, as there is millennial cultural and medical pressure
to discourage women from breastfeeding during pregnancy.
According to Soranus of Ephesus, a famous physician of the
Roman Empire, “a woman who nurses the infant either grows
prematurely old, having fed one child, or the expenditure for
the nourishment of the offspring necessarily makes her own
body quite emaciated.” (28) This view of the adverse effects
of breastfeeding on women’s health deeply influenced not only
ancient Roman society but has permeated European culture
throughout the following centuries until today.

We can understand that breastfeeding during pregnancy may
be viewed as a challenge to maternal well-being. The main
medical reasons, however, regard maternal nutrition depletion,
spontaneous abortion, reduced fetal growth, preterm delivery,
impaired quality or quantity of mother’s milk, and reduced
growth of the nursing infant. Owing to the scarcity of scientific
literature on the possible medical effects of breastfeeding
during pregnancy, clear medical guidelines on this topic are
lacking. To overcome this gap, the Italian Society of Perinatal
Medicine (SIMP) Working Group on Breastfeeding and the
Task Force on Breastfeeding of the Italian Ministry of Health
have reviewed the available literature on breastfeeding during
pregnancy and issued a position statement (29). There is no
evidence indicating that breastfeeding during pregnancy raises
the risk of miscarriage or preterm delivery or intrauterine growth
restriction, particularly in women from developed countries.
Both the composition of postpartum breast milk and the growth
of the newborn might be affected, chiefly in women from
developing countries (29). Moreover, we must underline that the
impact of breastfeeding during the third trimester of pregnancy
has been overemphasized, as it is no longer expected to be
exclusive breastfeeding when the nursed infant is older than 6
months of age and possibly already being weaned (30).

In brief, breastfeeding during pregnancy is compatible during
the first two trimesters, and it is sustainable in the third
trimester unless maternal nutrition is suboptimal or the risk of
premature delivery exists (multiple gestation, intrauterine growth
retardation, previous preterm delivery) (29).

Hormonal Contraception
Most women who breastfeed exclusively stop having menstrual
periods (lactational amenorrhea) and have a lower potential for
ovulation; nevertheless, the risk of becoming pregnant cannot
be excluded. Some sort of contraceptive method is needed if the
mother does not plan to become pregnant again (31). Barrier
methods (diaphragms, condoms, etc.) have no effect on milk
production and so can be used as a first choice contraceptive
method by the breastfeeding mother. Their efficacy is inferior to
hormonal contraceptives, however.

Many women incorrectly believe that breastfeeding in itself
precludes taking any form of hormonal contraception, although
a distinction must be drawn among the many contraceptive
methods available. Combined hormonal contraceptives (CHCs)
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may adversely affect milk supply, making the outcome of
breastfeeding unpredictable. As some mothers can completely
dry up, women are advised to use the lowest appropriate estrogen
dosage and monitor their milk supply. Progesterone only pills
(POP) are preferred as they are less likely to reduce milk
supply (32), an adverse effect, that is even less welcome in the
breastfeeding mother with a basic low milk production or during
the first 2 months postpartum when the milk supply is still
calibrated.

A contraceptive method’s safety should be determined in
the context of relevant conditions, including phase of lactation,
increased thrombotic risk during the postpartum period, and
woman’s lifestyle. In other terms, the safety of a contraceptive
method should be weighed along with the benefits of preventing
unintended pregnancy as indicated by the medical eligibility
criteria (MEC) for contraceptive use (33). Table 3 presents the
categories of the United States Medical Eligibility Criteria for
Contraceptive Use (US MEC). Table 4 presents the MEC for
hormonal methods in breastfeeding postpartum women. In
conclusion, both CHCs and POP, although POP is preferable,
can be safely used by breastfeeding women after the first 42 days
postpartum.

MATERNAL INFECTIONS

Cytomegalovirus Infection
Between 37 and 93.7% of pregnant women are CMV-IgG
seropositive (34) and more than 50% of CMV-IgG positive
mothers produce CMV-positive breastmilk (35). CMV can
be isolated in milk whey and from milk cells, mainly
neutrophils (predominant during the first 30 days of lactation)
and macrophages (predominant starting 60 days postpartum
onwards) (36). Although human milk contains biological factors
(e.g., lactoferrin) that are known to protect against viral infection,
inhibition of CMV virulence is only partial and mother-to-child
transmission of CMV infection is still possible (37).

Postnatal CMV infection with maternal infected liquids (milk,
saliva, urine) rarely causes severe clinical illness in full-term
infants (38) and it is usually devoid of relevant late sequelae.
Differently, postnatal CMV infection in immunodeficient
infants, particularly in moderate-severe preterm infants and/or
very low birth weight infants (VLBWIs), was believed until
recently to carry significant short- (39) and long-term health
consequences (40). In their meta-analysis of studies (41) on
mother-to-child transmission of CMV infection among VLBWIs,

TABLE 3 | US MEC Categories-2016.

1. No restriction for the use of the contraceptive method for a woman with

that condition

2. Advantages of using the method generally outweigh the theoretical or

proven risks

3. Theoretical or proven risks of the method usually outweigh the

advantages – not usually recommended unless more appropriate

methods are not available or acceptable

4. Unacceptable health risk if the contraceptive method is used by a

woman with that condition

Lanzieri et al. reported that the risk of transmission is higher
with fresh breastmilk (19%; range 11–32%) and lower with
frozen (−20◦C) breastmilk (13%; range 7–24%). Among the
VLBWIs infected with CMV, 4-5% developed a major short-term
illness resembling a sepsis like-syndrome (41). Freezing the milk
inconsistently reduces CMV infectivity (42, 43), especially when
the viral load is high. In contrast, Holder pasteurization (30min
at 62.5◦C) completely destroys CMV infectivity in human milk,
reducing the transmission rate to almost null (44). Although
pasteurized banked human milk from CMV-negative donors
may be the least riskiest option of transmission of CMV from
the mother to a VLBW infant, the process adversely affects the
bioactive properties of human milk. Recently, high-temperature
short-time (HTST) pasteurization has been proposed as an
alternative method to better preserve some of the biological
components of human milk (45, 46).

Regarding the debate over the long-term cognitive
consequences of postnatal CMV infection through human
milk in preterm infants, a recent large prospective study
conducted in the Netherlands involving 356 preterm infants
with a gestational age of <32 weeks followed-up until age 6 years
reported that neurodevelopmental problems, including hearing
loss, are unlikely (47). As pasteurization or freezing reduces the
biological and immunological protective value of breastmilk
against necrotizing enterocolitis (48), the study concluded that
these processes may not be justified (47).

Although options differ (Table 5) (49) on how to feed a
VLBWI of a CMV-seropositive mother, the value of routine
feeding of human milk to preterm infants outweighs the risks of
clinical disease (2). Withholding the use of fresh breastmilk in the
nutrition of VLBWIs no longer seems justifiable.

Human Immunodeficiency Virus (HIV)
Infection
Although breastfeeding is one of the most valuable ways to
enhance child survival, until recently HIV-positive mothers in
developed countries were discouraged to breastfeed, as mother-
to-child transmission of HIV infection can occur not only during
pregnancy and delivery but also through breastfeeding (50, 51).
Accumulating evidence from countries with a high prevalence
of HIV infection in the population of pregnant women has

TABLE 4 | US-MEC (2016) for CHCs and POP in the breastfeeding woman with

and without risk factors for venous thromboembolism (VTE).

Time post-partum CHCs POP

<21 days postpartum 4 2

21–30 days postpartum

• With other risk factors for VTE 3 2

• Without other risk factors for VTE 3 2

30–42 days postpartum

• With other risk factors for VTE 3 1

• Without other risk factors for VTE 2 1

>42 days postpartum 2 1
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TABLE 5 | Options when feeding the VLBWI with CMV positive mother’s milk.

Option Comment

1. Pasteurization • Expensive

• Effective

• Biological pauperization

2. Freezing before use • Cheap

• Limited effectiveness

3. Application of a MTC transmission protocol,

which includes:

• Weekly CMV urine test until 32 wks PCA

• Informed choice of parents

• Weekly CMV urine monitoring by polymerase

chain reaction

• If the infant becomes positive, fresh milk

feeding possibly stopped to reduce viral

loads (49)

• Cumbersome

• Ambiguous

• Causing anxiety

4. Use of fresh mother’s milk, in any case • Priority to the prevention of

NEC

• Favorable risk/benefit

ratio

shown that giving antiretroviral medicines to mothers and baby
can significanlty reduce the risk of HIV transmission through
breastfeeding (52). In a meta-analysis of the postnatal-mother-
to-child transmission (PMTCT) rate of HIV infection, the overall
pooled transmission rates for breastfed infants with mothers on
antiretroviral treatment (ART) were 3.5 and 4.2% at 6 and 12
months, respectively (53). A substantial reduction in postnatal
HIV transmission risk under maternal ART was noted (PMTCT
rate 1.1% at 6 months and 2.9% at 12 months) (53). The risk of
PMTCTwas noted to increase once ARTwas stopped—usually at
6 months—supporting current recommendations that all women
diagnosed as HIV-infected should receive immediate and lifelong
ART.

A recent randomized trial involving 14 sites in Sub-Saharan
Africa and India compared the efficacy of prolonged infant
antiretroviral prophylaxis with nevirapine vs. maternal ART
for the prevention of mother-to-child transmission (MTCT)
throughout the breastfeeding period (54). Maternal ART or
infant nevirapine (iNVP) prophylaxis was safely continued until
18 months after delivery or breastfeeding cessation. The MTCT
rate at 24 months was very low in both study arms (ART 0.57%;
iNVP 0.58%).

In view of this evidence, in 2016 the World Health
Organization (WHO) released updated guidelines on HIV and
infant feeding (55). Pregnant women who regularly receive ART
before delivery are expected to have a low enough number
of HIV copies in their blood that poses a negligible risk of
transmission of the virus during labor and delivery, so that
they may have a normal vaginal birth and might also eventually
breastfeed. According to WHO recommendations, infants born
to HIV-positive mothers can be exclusively breastfed for the
first 6 months of life, with the introduction of appropriate
complementary foods thereafter; they can continue to be
breastfed for up to 24 months or longer while the mothers are
being fully supported for ART adherence (55).

WHO guidelines refer to limited recourse countries where
breastfeeding is the cultural norm and formula feeding is
stigmatized in the local community. Though HIV-seropositive
status constitutes a potential contraindication to breastfeed, there
are good medical as well as social reasons to encourage HIV-
positive mothers to breastfeed. Moreover, also in industrialized
countries an HIV-positive mother can be supported to breastfeed
if she adheres to ART and has a low plasma viral load.When these
criteria aremet, the postnatal transmission rate at 12months after
delivery for the breastfed infant might be around 3% and even
lower if ART is maintained for between 6 and 12 months (52, 54).

Although breastfeeding is still a documented risk factor for
MTCT of HIV (56), the British HIV Association (57) and the
American Academy of Pediatrics (58) recommend that mothers
who choose this option should practice exclusive breastfeeding
for no more than 6 months while undergoing regular monitoring
of maternal ART compliance, maternal viral load, and infant HIV
status. In conclusion, encouraging breastfeeding while the HIV-
positive mother is on ART is feasible and may become common
practice in the near future also in industrialized countries.

ZIKV Infection
The Zika virus (ZIKV) is a mosquito-borne (Aedes) RNA
flavivirus that causes a “dengue-like syndrome” as a usual clinical
manifestation (59). ZIKV has the potential to spread to areas
where the Aedes mosquito vector is present, including Southern
Europe. ZIKV represents an emerging health threat, particularly
due to associated neurological disease in newborns and adults.
Consequences of vertical infection include microcephaly with
brain and eye abnormalities, and consequences of adult infection
include Guillain-Barré syndrome and meningoencephalitis. The
route of transmission of ZIKV is multiple (60): sexual, via blood
transfusion, intrauterine, perinatal (still unknown spectrum of
clinical features), postnatal due to mosquito sting and possibly
to breastfeeding.

Following the identification of ZIKV in breastmilk (61, 62),
its role as a potential route of transmission has been questioned.
Although paucisymptomatic ZIKV infection has been described
anecdotally in breastfed infants (63, 64), no proven MTCT of
infection via breastmilk has been confirmed. In conclusion, as
the benefits of breastfeeding outweigh the risk of possible ZIKV
transmission via breastmilk, theWHO (65) and the United States
Centers for Disease Control and Prevention (CDC)3 consider
maternal ZIKV infection compatible with breastfeeding.

CHEMICAL SUBSTANCES IN HUMAN MILK

Drugs
Pharmaceutical companies rarely give complete information
about the appearance of a drug in breastmilk following
assumption by the mother and about the possible side effects for
the nursing infant. Drug companies do not provide more detailed
information because they choose not to study the problem.
Consumers are expected to read the lengthy precautions on the
package insert that indicate that the drug should not taken during

3https://www.cdc.gov/pregnancy/zika/testing-follow-up/zika-in-infants-
children.html
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pregnancy and lactation (66). According to the information in
the European Summaries of Product Characteristics (SmPCs),
the use of 90% of medicines is restricted during both pregnancy
and breastfeeding, despite a lack of information to support such
indications (67). This defensive position is taken to avoid possible
litigation.

It comes as no surprise, therefore, that the use of medications
by a nursing mother may be a valid reason for breastfeeding
cessation, albeit arguably stemming from an excessively cautious
approach. Although almost all drugs pass into breastmilk, the
known adverse effects in infants are relatively few. Most adverse
effects are reported as being merely associated, without having a
certain causal relationship.

Moreover, many side effects are described in the first 2 months
of life (68) when breastfeeding is still exclusive or nearly exclusive,
limiting the relevance of the passage of a drug into the mother’s
milk at an older age when semisolids and solids are added to the
diet, thus reducing the possible drug burden on the infant.

When documented clinical data on side effects in the
infant are unavailable, pharmacokinetic parameters provide the
theoretical basis on which the lactation risk is initially assessed
(69). From a pharmacological standpoint, we can appreciate
that the minimum infant intake of a maternal drug through
breastmilk can be expected when its half-life is short, maternal
plasma protein binding is high (allowing less unbound drug to
pass into the milk), the biochemical characteristics of the drug
lead to a low milk-to-plasma ratio, and absorption by the infant
gut is slow, resulting in poor bioavailability.

Most drug transfer from the mother’s plasma into breastmilk,
although rarely exceeding the relative infant dose (RID) of 1
percent of the mother’s dose, much less than the upper limit of
safety, that is 10% of the maternal dose (69). RID is calculated by
dividing the infant dose via milk in mg/kg/day by the maternal
dose in mg/kg/day, assuming a mother’s body weight of 70 kg.

When giving advice or counseling on the use of medications
during breastfeeding, health professionals should use the most
authoritative information source that provide pharmacological
and toxicological information. LactMed4 appears to be the most
reliable source for quality of citations. After a methodologically
appropriate assessment of the safety of a medication in a
breastfeeding mother, there is no conflict of interest between the
right of the mother to self-treat and the health of her breastfed
infant inmost cases (70). Nevertheless, assessing the safety profile
of a drug in breastfeeding women requires investment by health
professional in terms of time, specific scientific knowledge, and
empathic approach.

Compared to their older colleagues, few young pediatricians
feel that mothers can successfully breastfeed (70% in 1995 vs.
57% in 2014) and that the benefits of breastfeeding outweigh
the difficulties (70% in 1995; 50% in 2014) (71). Ultimately,
a disfavorable attitude of pediatricians toward the promotion
of breastfeeding may hinder the development of well-balanced
professional counseling on medication use during breastfeeding.
Furthermore, health professionals should also appreciate that

4https://toxnet.nlm.nih.gov/newtoxnet/lactmed.htm

some mothers may have a limited willingness to invest in their
breastfeeding experience and will ultimately make an informed
choice for bottle feeding.

Contrast Agents
Contrary to mistaken beliefs that breastmilk is altered by
radiation, medical imaging including computed tomography
(CT) does not affect the quality of breastmilk or the health
of the breastfed infant. Where some uncertainty does, in fact,
exist regards the possible health consequences of the passage
into breastmilk of contrast agents for imaging studies (CT or
MRI). Breastfeedingmothers who require intravascular iodinated
or gadolinium-based contrast for an imaging procedure are
usually advised to interrupt breastfeeding for 24 to 48 h after
exposure to the contrast agent. Because of ethical considerations,
no controlled trials have directly examined the safety of
breastfeeding after imaging with radiocontrast agents to date.

According to the American College of Radiology (ACR),
a negligible dose of contrast agent administered intravenously
to the mother is absorbed by the gastrointestinal tract of the
breastfed infant: <0.01% for iodinated X-ray contrast agents and
<0.0004% for gadolinium-based contrast agents (72). Although
the final dose of contrast medium absorbed by a breastfeeding
infant whose mother receives an intravenous agent is not
expected to pose significant toxic or allergic harm to the breastfed
infant, the ACR still recommends the option of abstaining from
breastfeeding for a period of 12–24 h if this is the preference of an
informed mother (72).

An Italian joint working group on the administration of
contrast agents to breastfeeding women has come to different
conclusions (73), considering the majority of contrast agents
safe, except for gadopentetate dimeglumine, gadodiamide, and
gadoversetamide. Only these three contrast agents should be
precautionally avoided in breastfeeding women due to the
high risk of nephrogenic systemic fibrosis (73), although its
occurrence has not been reported in infants or young children
(74). After MRI or CT examination with a contrast agent: (1)
breastfeeding should be temporarily discontinued, the breastmilk
expressed and discarded in a limited number of cases; (2) there
are no evidence-based reasons for the routine suspension of
breastfeeding.

CONCLUSION

The present review provides useful information for developing
sound advice for the breastfeeding mother in the context of
controversial conditions that are uncritically accepted as true
contraindications to breastfeeding. Most conditions appear to be
safe and compatible with breastfeeding. The major determinants
in the final choice are the attitude of the health professionals
consulted and the state of mind of the informed mother.

AUTHOR CONTRIBUTIONS

RD conceived the project and made a substantial, direct and
intellectual contribution to the work, and approved it for
publication.

Frontiers in Pediatrics | www.frontiersin.org 6 November 2018 | Volume 6 | Article 278

https://toxnet.nlm.nih.gov/newtoxnet/lactmed.htm
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles


Davanzo Controversies in Breastfeeding

REFERENCES

1. Schwarz EB, Nothnagle M. The maternal health benefits of breastfeeding. Am
Fam Physic. (2015) 91:603–4.

2. Eidelman AI, Schanler RJ. Section on breastfeeding. Am Acad Pediatr Policy

Stat. (2012) 129:e827–41.
3. Bartick MC, Stuebe AM, Schwarz EB, Luongo C, Reinhold AG, Foster EM.

Cost analysis of maternal disease associated with suboptimal breastfeeding.
Obstet Gynecol. (2013) 122:111–9. doi: 10.1097/AOG.0b013e318297a047

4. Bartick M, Reinhold A. The burden of suboptimal breastfeeding in the
United States: a pediatric cost analysis. Pediatrics (2010) 125:e1048–56.
doi: 10.1542/peds.2009-1616

5. Cattaneo A, Ronfani L, Burmaz T, Quintero-Romero S, Macaluso A, Di Mario
S. Infant feeding and cost of health care: a cohort study. Acta Paediatr. (2006)
95:540–6. doi: 10.1080/08035250500447936

6. WHO/UNICEF. Global Strategy for Infant and Young Child Feeding. Geneva:
World Health Organization (2003).

7. DavanzoR, Romagnoli C, Corsello G. Position statement on breastfeeding
from the Italian pediatric societies. Ital J Pediatr. (2015) 41:80.
doi: 10.1186/s13052-015-0191-x

8. World Health Organization/UNICEF. Acceptable Medical Reasons for Use of

Breast-Milk Substitutes. Geneva: Department of Child and Adolescent Health
and Development, World Health Organization (2009).

9. Hauck YL, Graham-Smith C, McInerney J, Kay S. Western Australian
women’s perceptions of conflicting advicearound breast feeding. Midwifery

(2011) 27:e156–62. doi: 10.1016/j.midw.2010.02.003
10. Adams WP Jr, Mallucci P. Breast augmentation. Plast Reconstr Surg. (2012)

130:597e−611e. 136:531e-44e. doi: 10.1097/PRS.0b013e318262f607
11. Schiff M, Algert CS, Ampt A, Sywak MS, Roberts CL. The impact of cosmetic

breast implants on breastfeeding: a systematic review and meta-analysis. Int
Breastfeed J. (2014) 9:17. doi: 10.1186/1746-4358-9-17

12. Roberts CL, Ampt AJ, Algert CS, Sywak MS, Chen JS. Reduced breast milk
feeding subsequent to cosmetic breast augmentation surgery. Med. J. Aust.

(2015) 202:324–8. doi: 10.5694/mja14.01386
13. Hall-Findlay EJ, Shestak KC. Breast reduction. Plast Reconstr Surg. (2015)

136:531e–44e. doi: 10.1097/PRS.0000000000001622
14. Souto GC, Giugliani ER, Giugliani C, Schneider MA. The impact of breast

reduction surgery on breastfeeding performance. J Hum Lact. (2003) 19:43–9.
doi: 10.1177/0890334402239733

15. Andrade RA, Coca KP, Abrão AC. Breastfeeding pattern in the first month
of life in women submitted to breast reduction and augmentation. J Pediatr.
(2010) 86:239–44. doi: 10.2223/JPED.2002

16. Kraut RY, Brown E, Korownyk C, Katz LS, Vandermeer B, Babenko
O, et al. The impact of breast reduction surgery on breastfeeding:
systematic review of observational studies. PLoS ONE (2017) 12:e0186591.
doi: 10.1371/journal.pone.0186591

17. Collaborative Group on Hormonal Factors in Breast Cancer. Breast cancer
and breastfeeding: collaborative reanalysis of individual data from 47
epidemiological studies in 30 countries, including 50302 women with breast
cancer and 96973 women without the disease. Lancet (2002) 360:187–95.
doi: 10.1016/S0140-6736(02)09454-0

18. Azim HA Jr, Bellettini G, Gelber S, Peccatori FA. Breast-feeding after breast
cancer: if you wish, madam. Breast Cancer Res Treat. (2009) 114:7–12.
doi: 10.1007/s10549-008-9983-7

19. Pagani O, Partridge A, Korde L, Badve S, Bartlett J, Albain K, et al.
Breast International Group; North American Breast Cancer Group Endocrine
Working Group. Pregnancy after breast cancer: if you wish, ma’am. Breast
Cancer Res Treat. (2011) 129:309–17. doi: 10.1007/s10549-011-1643-7

20. Lambertini M, Kroman N, Ameye L, Cordoba O, Pinto A, Benedetti G, et al.
Long-term safety of pregnancy following breast cancer according to estrogen
receptor status. J Natl Cancer Inst. (2018) 110:426–9. doi: 10.1093/jnci/
djx206

21. Brown A, Rance J, Warren L. Body image concerns during pregnancy are
associated with a shorter breast feeding duration. Midwifery (2015) 31:80–9.
doi: 10.1016/j.midw.2014.06.003

22. Saleem M, Martin H, Coates P. Prolactin biology and laboratory
measurement: an update on physiology and current analytical issues.
Clin Biochem Rev. (2018) 39:3–16.

23. Beshyah SA, Sherif IH, Chentli F, Hamrahian A, Khalil AB, Raef
H, et al. Management of prolactinomas: a survey of physicians
from the Middle East and North Africa. Pituitary (2017) 20:231–40.
doi: 10.1007/s11102-016-0767-5

24. Maiter D. Prolactinoma and pregnancy: from the wish of conception to
lactation. Ann Endocrinol (2016) 77:128–34.

25. Glezer A, Bronstein MD. Prolactinomas: how to handle
prior to and during pregnancy? Minerva Endocrinol. (2017).
doi: 10.23736/S0391-1977.17.02792-4. [Epub ahead of print].

26. Domingue ME, Devuyst F, Alexopoulou O, Corvilain B, Maiter D. Outcome
of prolactinoma after pregnancy and lactation: a study on 73 patients. Clin
Endocrinol. (2014) 80:642–8. doi: 10.1111/cen.12370

27. McNeilly AS, Glasier AF, Howie PW, Houston MJ, Cook A, Boyle H. Fertility
after childbirth: pregnancy associated with breast feeding. Clin Endocrinol.

(1983) 19:167–73. doi: 10.1111/j.1365-2265.1983.tb02978.x
28. Temkin O. Soranus’Gynecology. Baltimore, MA: The Johns Hopkins

University Press (1991).
29. Cetin I, Assandro P, Massari M, Sagone A, Gennaretti R, Donzelli G, et al.

Working group on breastfeeding, Italian Society of Perinatal Medicine and
Task Force on Breastfeeding, Ministry of Health, Italy. Breastfeeding during
pregnancy: position paper of the Italian Society of Perinatal Medicine and the
Task Force on Breastfeeding, Ministry of Health, Italy. J. Hum. Lact. (2014)
30:20–7. doi: 10.1177/0890334413514294

30. Butte NF, King JC. Energy requirements during pregnancy and lactation.
Public Health Nutr. (2005) 8:1010–27. doi: 10.1016/j.mcna.2016.06.004

31. Hughes H. Postpartum contraception. J Fam Health Care (2009) 19:9–10.
32. Halderman LD, Nelson AL. Impact of early postpartum administration

of progestin-only hormonal contraceptives compared with nonhormonal
contraceptives on short-term breast-feeding patterns. Am J Obstet Gynecol.

(2002) 186:1250–6; discussion 1256-8. doi: 10.1067/mob.2002.123738
33. Curtis KM, Tepper NK, Jatlaoui TC, Berry-Bibee E, Horton LG, Zapata LB,

et al. U.S. medical eligibility criteria for contraceptive use, 2016. MMWR

Recomm Rep. (2016) 65:1–104. doi: 10.15585/mmwr.rr6503a1
34. Antona D, Lepoutre A, Fonteneau L, Baudon C, Halftermeyer-Zhou F, Strat

LE Y, et al. Seroprevalence of cytomegalovirus infection in France in 2010.
Epidemiol Infect. (2017) 145:1471–8. doi: 10.1017/S0950268817000103

35. Vochem M, Hamprecht K, Jahn G, Speer CP. Transmission of
cytomegalovirus to preterm infants through breast milk. Pediatr Infect

Dis J. (1998) 17:53–8. doi: 10.1097/00006454-199801000-00012
36. Maschmann J, Goelz R, Witzel S, Strittmatter U, Steinmassl M, Jahn G, et al.

Characterization of human breast milk leukocytes and their potential role in
cytomegalovirus transmission to newborns. Neonatology (2015) 107:213–9.
doi: 10.1159/000371753

37. HarmsenMC, Swart PJ, de BéthuneMP, Pauwels R, De Clercq E, The TH, et al.
Antiviral effects of plasma and milk proteins: lactoferrin shows potent activity
against both human immunodeficiency virus and human cytomegalovirus
replication in vitro. J. Infect. Dis. (1995) 172:380–8.

38. Berardi A, Rossi C, Fiorini V, Rivi C, Vagnarelli F, Guaraldi N, et al. Severe
acquired cytomegalovirus infection in a full-term, formula-fed infant: case
report. BMC Pediatr. (2011) 11:52. doi: 10.1186/1471-2431-11-52

39. Mukhopadhyay S, Meyer SA, Permar SR, Puopolo KM. Symptomatic
postnatal cytomegalovirus testing among very low-birth-weight
infants: indications and outcomes. Am J Perinatol. (2016) 33:894–902.
doi: 10.1055/s-0036-1581080

40. Goelz R, Meisner C, Bevot A, Hamprecht K, Kraegeloh-Mann I, Poets
CF. Long-term cognitive and neurological outcome of preterm infants with
postnatally acquired CMV infection through breast milk. Arch Dis Child Fetal
Neonatal. (2013) 98:F430–3. doi: 10.1136/archdischild-2012-303384

41. Lanzieri TM, Dollard SC, Josephson CD, Schmid DS, Bialek SR. Breast milk-
acquired cytomegalovirus infection and disease in VLBW and premature
infants. Pediatrics (2013) 131:e1937–45. doi: 10.1542/peds.2013-0076

42. Omarsdottir S, Casper C, Navér L, Legnevall L, Gustafsson F, Grillner L,
et al. Cytomegalovirus infection and neonatal outcome in extremely preterm
infants after freezing of maternal milk. Pediatr Infect Dis J. (2015) 34:482–9.
doi: 10.1097/INF.0000000000000619

43. Balcells C, Botet F, Gayete S, Marcos MÁ, Dorronsoro I, de Alba C., et al.
Vertically transmitted cytomegalovirus infection in newborn preterm infants.
J Perinat Med. (2016) 44:485–90. doi: 10.1515/jpm-2015-0325

Frontiers in Pediatrics | www.frontiersin.org 7 November 2018 | Volume 6 | Article 278

https://doi.org/10.1097/AOG.0b013e318297a047
https://doi.org/10.1542/peds.2009-1616
https://doi.org/10.1080/08035250500447936
https://doi.org/10.1186/s13052-015-0191-x
https://doi.org/10.1016/j.midw.2010.02.003
https://doi.org/10.1097/PRS.0b013e318262f607
https://doi.org/10.1186/1746-4358-9-17
https://doi.org/10.5694/mja14.01386
https://doi.org/10.1097/PRS.0000000000001622
https://doi.org/10.1177/0890334402239733
https://doi.org/10.2223/JPED.2002
https://doi.org/10.1371/journal.pone.0186591
https://doi.org/10.1016/S0140-6736(02)09454-0
https://doi.org/10.1007/s10549-008-9983-7
https://doi.org/10.1007/s10549-011-1643-7
https://doi.org/10.1093/jnci/djx206
https://doi.org/10.1016/j.midw.2014.06.003
https://doi.org/10.1007/s11102-016-0767-5
https://doi.org/10.23736/S0391-1977.17.02792-4
https://doi.org/10.1111/cen.12370
https://doi.org/10.1111/j.1365-2265.1983.tb02978.x
https://doi.org/10.1177/0890334413514294
https://doi.org/10.1016/j.mcna.2016.06.004
https://doi.org/10.1067/mob.2002.123738
https://doi.org/10.15585/mmwr.rr6503a1
https://doi.org/10.1017/S0950268817000103
https://doi.org/10.1097/00006454-199801000-00012
https://doi.org/10.1159/000371753
https://doi.org/10.1186/1471-2431-11-52
https://doi.org/10.1055/s-0036-1581080
https://doi.org/10.1136/archdischild-2012-303384
https://doi.org/10.1542/peds.2013-0076
https://doi.org/10.1097/INF.0000000000000619
https://doi.org/10.1515/jpm-2015-0325
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles


Davanzo Controversies in Breastfeeding

44. Hamprecht K, Goelz R. Postnatal cytomegalovirus infection through human
milk in preterm infants: transmission, clinical presentation, and prevention.
Clin Perinatol. (2017) 44:121–30. doi: 10.1016/j.clp.2016.11.012

45. Escuder-Vieco D, Espinosa-Martos I, Rodríguez JM, Corzo N, Montilla A,
Siegfried P, et al. High-temperature short-time pasteurization system for
donor milk in a human milk bank setting. Front Microbiol. (2018) 9:926.
doi: 10.3389/fmicb.2018.00926

46. Peila C, Emmerik NE, Giribaldi M, Stahl B, Ruitenberg JE, van Elburg RM,
et al. Human milk processing: a systematic review of innovative techniques
to ensure the safety and quality of donor milk. J Pediatr Gastroenterol Nutr.
(2017) 64:353–61. doi: 10.1097/MPG.0000000000001435

47. Gunkel J, de Vries LS, Jongmans M, Koopman-Esseboom C, van
Haastert IC, Eijsermans MCJ, et al. Outcome of preterm infants with
postnatal cytomegalovirus infection. Pediatrics (2018) 141:e20170635.
doi: 10.1542/peds.2017-0635

48. Stock K, Griesmaier E, Brunner B, Neubauer V, Kiechl-Kohlendorfer
U, Trawöger R. Pasteurization of breastmilk decreases the rate
of postnatally acquired cytomegalovirus infections, but shows a
nonsignificant trend to an increased rate of necrotizing enterocolitis in
very preterm infants: a preliminary study. Breastfeed Med. (2015) 10:113–7.
doi: 10.1089/bfm.2014.0108

49. Kurath S, Resch B. Cytomegalovirus and transmission via breast milk: how to
support breast milk to premature infants and prevent severe infection? Pediatr
Infect Dis J. (2010) 29:680–1. doi: 10.1097/INF.0b013e3181dc4d4a

50. Givens M, Dotters-Katz SK, Stringer E, Rahangdale L, Kuller JA. Minimizing
the risk of perinatal human immunodeficiency virus transmission. Obstet
Gynecol Surv. (2018) 73:423–32. doi: 10.1097/OGX.0000000000000581

51. Fowler MG, Kourtis AP, Aizire J, Onyango-Makumbi C, Bulterys M.
Breastfeeding and transmission of HIV1: epidemiology and global magnitude.
Adv Exp Med Biol. (2012) 743:3–25. doi: 10.1007/978-1-4614-2251-8_1

52. Fowler MG, Flynn P, Aizire J. What is new in perinatal HIV prevention? Curr
Opin Pediatr. (2018) 30:144–51. doi: 10.1097/MOP.0000000000000579

53. Bispo S, Chikhungu L, Rollins N, Siegfried N, Newell ML. Postnatal
HIV transmission in breastfed infants of HIV-infected women on ART:
a systematic review and meta-analysis. J Int AIDS Soc. (2017) 20:21251.
doi: 10.7448/IAS.20.1.21251

54. Flynn PM, Taha TE, Cababasay M, Fowler MG,Mofenson LM, Owor, M. et al.
Prevention of HIV-1 transmission through breastfeeding: efficacy and safety
of maternal antiretroviral therapy versus infant nevirapine prophylaxis for
duration of breastfeeding in HIV-1-infected women with high CD4 cell count
(IMPAACT PROMISE): a randomized, open-label, clinical trial. J Acquir

Immune Defic Syndr. (2018) 77:383–92. doi: 10.1097/QAI.0000000000001612
55. World Health Organization. Guideline: Updates on HIV and Infant Feeding:

The Duration of Breastfeeding, and Support from Health Services to Improve

Feeding Practices Among Mothers Living with Geneva. World Health
Organization (2016).

56. Chiappini E, Galli L, Lisi C, Gabiano C, Esposito S, Giacomet V, et al. Strategies
for prevention of mother-to-child transmission adopted in the “real world”
setting: data from the Italian Register for HIV-1 infection in children. J Acquir
Immune Defic Syndr. (2018) 79:54–61. doi: 10.1097/QAI.0000000000001774.

57. Taylor GP, Anderson J, Clayden P, Gazzard BF, Fortin J, Kennedy J,
et al. British HIV Association and Children’s HIV. Association position
statement on infant feeding in the UK. HIV Medicine. HIV Med. 12:389–93.
doi: 10.1111/j.1468-1293.2011.00918.x

58. American Academy of Pediatrics, Committee on Pediatric AIDS. Infant
feeding and transmission of human immunodeficiency virus in the
United States. Pediatrics (2013) 131:391–6. doi: 10.1542/peds.2012-3543

59. Ioos S, Mallet HP, Goffart LI, Gauthier V, Cardoso T, Herida M. Current Zika
virus epidemiology and recent epidemics. Med Mal Infect. (2014) 44:302–7.
doi: 10.1016/j.medmal.2014.04.008

60. Gregory CJ, Oduyebo T, Brault AC, Brooks JT, Chung KW,Hills S, et al. Modes
of Transmission of Zika Virus. J Infect Dis. (2017) 216 (Suppl_10):S875–83.
doi: 10.1093/infdis/jix396

61. Sotelo JR, Sotelo AB, Sotelo FJB, Doi AM, Pinho JRR, Oliveira RC, et al.
Persistence of Zika Virus in breast milk after infection in late stage of
pregnancy. Emerg Infect Dis. (2017) 23:856–7. doi: 10.3201/eid2305.161538

62. Cavalcanti MG, Cabral-Castro MJ, Gonçalves JLS, Santana LS, Pimenta
ES, Peralta JM. Zika virus shedding in human milk during lactation:
an unlikely source of infection? Int J Infect Dis. (2017) 57:70–72.
doi: 10.1016/j.ijid.2017.01.042

63. Blohm GM, Lednicky JA, Márquez M, White SK, Loeb JC, Pacheco CA, et al.
Evidence for mother-to-child transmission of Zika virus through breast milk.
Clin Infect Dis. (2018) 66:1120–1. doi: 10.1093/cid/cix968

64. Colt S, Garcia-Casal MN, Peña-Rosas JP, Finkelstein JL, Rayco-Solon P, Weise
Prinzo ZC, et al. Transmission of Zika virus through breast milk and other
breastfeeding-related bodily-fluids: a systematic review. PLoS Negl Trop Dis.

(2017) 11:e0005528. doi: 10.1371/journal.pntd.0005528
65. World Health Organization. Infant Feeding in Areas of Zika

Virus Transmission. Summary of Rapid Advice Guideline. (2016)
WHO/ZIKV/MOC/16.6.

66. Brown E, Hotham E, Hotham N. Views of obstetric practitioners and
hospital pharmacists on therapeutic goods administration approved product
information for pregnancy and lactation. Aust N Z J Obstet Gynaecol. (2014)
54:184–8. doi: 10.1111/ajo.12197

67. Arguello B, Salgado TM, Fernandez-Llimos F. Assessing the information in
the summaries of product characteristics for the use ofmedicines in pregnancy
and lactation. Br J Clin Pharmacol. (2015) 79:537–44. doi: 10.1111/bcp.
12515

68. Anderson PO, Manoguerra AS, Valdés V. A review of adverse reactions
in infants from medications in breastmilk. Clin Pediatr. (2016) 55:236–44.
doi: 10.1177/0009922815594586

69. Rowe H, Baker T, Hale TW. Maternal medication, drug use, and
breastfeeding. Child Adolesc Psychiatr Clin N Am. (2015) 24:1–20.
doi: 10.1016/j.chc.2014.09.005

70. Davanzo R, Bua J, De Cunto A, Farina ML, De Ponti F, Clavenna A, et al.
Advising mothers on the use of medications during breastfeeding: a need for
a positive attitude. J Hum Lact. (2016) 32:15–9. doi: 10.1177/08903344155
95513

71. Feldman-Winter L, Szucs K, Milano A, Gottschlich E, Sisk B, Schanler RJ.
National trends in pediatricians’ practices and attitudes about breastfeeding:
1995 to 2014. Pediatrics (2017) 140:e20171229. doi: 10.1542/peds.201
7-1229

72. American College of Radiology. Committee on Drugs and Contrast Media.

ACR Manual on Contrast Media. Version 10.3 (2017). American College
of Radiology. https://www.acr.org/-/media/ACR/Files/Clinical-Resources/
Contrast_Media.pdf

73. Cova MA, Stacul F, Quaranta R, Guastalla P, Salvatori G, Banderali G,
et al. Radiological contrast media in the breastfeeding woman: a position
paper of the Italian Society of Radiology (SIRM), the Italian Society of
Paediatrics (SIP), the Italian Society of Neonatology (SIN) and the Task Force
on Breastfeeding, Ministry of Health, Italy. Eur Radiol. (2014) 24:2012–22.
doi: 10.1007/s00330-014-3198-6

74. Nardone B, Saddleton E, Laumann AE, Edwards BJ, Raisch DW, McKoy JM,
et al. Pediatric nephrogenic systemic fibrosis is rarely reported: a RADAR
report. Pediatr Radiol. (2014) 44:173–80. doi: 10.1007/s00247-013-2795-x

Conflict of Interest Statement: The author declares that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Copyright © 2018 Davanzo. This is an open-access article distributed under the

terms of the Creative Commons Attribution License (CC BY). The use, distribution

or reproduction in other forums is permitted, provided the original author(s) and

the copyright owner(s) are credited and that the original publication in this journal

is cited, in accordance with accepted academic practice. No use, distribution or

reproduction is permitted which does not comply with these terms.

Frontiers in Pediatrics | www.frontiersin.org 8 November 2018 | Volume 6 | Article 278

https://doi.org/10.1016/j.clp.2016.11.012
https://doi.org/10.3389/fmicb.2018.00926
https://doi.org/10.1097/MPG.0000000000001435
https://doi.org/10.1542/peds.2017-0635
https://doi.org/10.1089/bfm.2014.0108
https://doi.org/10.1097/INF.0b013e3181dc4d4a
https://doi.org/10.1097/OGX.0000000000000581
https://doi.org/10.1007/978-1-4614-2251-8_1
https://doi.org/10.1097/MOP.0000000000000579
https://doi.org/10.7448/IAS.20.1.21251
https://doi.org/10.1097/QAI.0000000000001612
https://doi.org/10.1097/QAI.0000000000001774.
https://doi.org/10.1111/j.1468-1293.2011.00918.x
https://doi.org/10.1542/peds.2012-3543
https://doi.org/10.1016/j.medmal.2014.04.008
https://doi.org/10.1093/infdis/jix396
https://doi.org/10.3201/eid2305.161538
https://doi.org/10.1016/j.ijid.2017.01.042
https://doi.org/10.1093/cid/cix968
https://doi.org/10.1371/journal.pntd.0005528
https://doi.org/10.1111/ajo.12197
https://doi.org/10.1111/bcp.12515
https://doi.org/10.1177/0009922815594586
https://doi.org/10.1016/j.chc.2014.09.005
https://doi.org/10.1177/0890334415595513
https://doi.org/10.1542/peds.2017-1229
https://www.acr.org/-/media/ACR/Files/Clinical-Resources/Contrast_Media.pdf
https://www.acr.org/-/media/ACR/Files/Clinical-Resources/Contrast_Media.pdf
https://doi.org/10.1007/s00330-014-3198-6
https://doi.org/10.1007/s00247-013-2795-x
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles

	Controversies in Breastfeeding
	The concept of contraindication
	Maternal Health conditions
	Breast Augmentation
	Reduction Mammoplasty
	Previous Breast Cancer
	Prolactinoma

	Reproductive Health conditions
	Breastfeeding During Pregnancy
	Hormonal Contraception

	Maternal infections
	Cytomegalovirus Infection
	Human Immunodeficiency Virus (HIV) Infection
	ZIKV Infection

	Chemical Substances in Human Milk
	Drugs
	Contrast Agents

	Conclusion
	Author Contributions
	References


