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With rare exception, breastfeeding is the optimal way to feed infants, and has special benefits for women and
infants with perinatal opioid exposure. Infants breastfed and/or fed their mother's own breastmilk experience
less severe opioid withdrawal symptoms, have shorter hospital stays, and are less likely to be treated with
medication for withdrawal. The specific impact of mothers' milk feeding on opioid withdrawal may be related to
the act of breastfeeding and associated skin-to-skin contact, qualities of breastmilk, healthier microbiome, small
amounts of opioid drug in breastmilk, or a combination of these. Women with opioid use disorder face sig-
nificant breastfeeding obstacles, including psychosocial, behavioral, concomitant medications, and tobacco use

and thus may require high levels of support to achieve their breastfeeding goals. They often don't receive in-
formation to make informed infant feeding decisions. Hospital practices such as prenatal education, rooming-in
and having a policy that minimizes barriers to breastfeeding are associated with increased breastfeeding rates.

1. Introduction

With rare exception, breastfeeding is the optimal way to feed infants
[1]. Medications and substance use are often included among the rare
exceptions to this mantra, at times without careful consideration of the
specific circumstances and exposures [2]. The aim of this paper is to
review the evidence to guide recommendations about when and why
breastfeeding should be encouraged and supported, and when it may be
prudent to delay or forego breastfeeding in women with an opioid use
disorder (OUD). This topic is particularly timely in light of the North
American opioid epidemic. The number of pregnant women with OUD
and the corresponding increase in the number of infants who experi-
ence neonatal opioid withdrawal syndrome (NOWS) due to in utero
opioid exposure has increased more than four-fold this past decade
[3-5].

2. Importance of breastfeeding

Breastfeeding is the gold standard of infant feeding to which all
other methods should be compared. As indicated in the Surgeon
General's Call to Action to Support Breastfeeding [6], it is important to
consider the risks of not breastfeeding for both the mother and her

infant when making recommendations regarding infant feeding. Lac-
tation is an integral part of the reproductive process. Women's bodies
begin the preparation for breastfeeding with the onset of pregnancy and
devote significant energy to developing the breastmilk production
system each pregnancy. Women who do not breastfeed have more
prolonged postpartum bleeding, an increased risk of developing type 2
diabetes and cardiovascular disease, and an increased risk for breast
and ovarian cancer [7-13]. Similarly, infants who are not breastfed
have increased risks for a host of short- and long-term health conditions
including ear infections, lower respiratory tract infections, urinary tract
infections, leukemia, asthma, inflammatory bowel disease, obesity,
Sudden Infant Death Syndrome (SIDS) and others [14-19].
Breastfeeding may be particularly important for mother-infant
dyads impacted by opioid use in pregnancy. Numerous observational
studies from multiple countries have consistently found that infants
breastfed and/or fed their mother's own breastmilk experience less se-
vere withdrawal symptoms, have shorter hospital stays, and are less
likely to be treated with medication for NOWS. When pharmacologic
treatment is prescribed, breastfed infants require lower doses of medi-
cation and are less likely to receive a second medication [20-22].
Although there are data to support the long-term benefits of
breastfeeding on a host of child neurodevelopmental outcomes in
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general [23,24], there are no studies that have evaluated these effects
among opioid-exposed infants. It would be ideal to conduct studies si-
milar to those conducted among women with epilepsy. For example,
findings from the Neurodevelopmental Effects of Antiepileptic Drugs
(NEAD) Study, demonstrated that among children who were exposed to
antiepileptic drugs in utero, those who were also exposed through
breast milk had no deleterious effect on IQ scores on average at age 3
and did not differ significantly in the prevalence of neurodevelopmental
delays compared to children without additional breast milk exposure
[25].

3. What is the mechanism by which breastfeeding and breastmilk
feeding impact NOWS severity?

When considering outcomes attributed to breastfeeding in the face
of NOWS, it is important to define breastfeeding exposure carefully —
specifically the proportion of feedings that are breastmilk (e.g., any,
partial or exclusive), length of exposure (e.g., a day, a week, months),
and mode of feeding (e.g., at breast, expressed milk or both). For
clarity, we use the following definitions set forth in The Academy of
Breastfeeding Medicine Position Paper on Breastfeeding [26]:

e Breastfeeding: mother/child act of milk transference

o Exclusive breastfeeding: no other liquid or solid food is fed to the
infant, with exception of medicines and vitamins

® Breastmilk feeding or mother's milk feeding: provision of the mo-
ther's milk to the infant

e Human milk feeding: feeding of milk from any other mother or
pooled human milk

e Artificial breastmilk substitutes: commercial infant formula (in ac-
cordance with the language of the International Code of Marketing
of Breast-milk Substitutes) [27].

The specific impact of mothers’ milk feeding on infants experiencing
NOWS may be related to the act of breastfeeding and associated skin-to-
skin contact, qualities of the breastmilk, the small amount of opioid
drug in breastmilk, or a combination of these. To date, only one small
study parsed apart these effects specifically [28].

Breastfeeding is both the act of the infant latching to the breast and
the transfer of breastmilk to the infant. Breastfeeding provides skin-to-
skin contact between mother and infant. Skin-to-skin contact reduces
infant metabolic needs and promotes physiologic stability in the new-
born. Infants placed skin-to-skin have lower risk of developing hy-
pothermia and hypoglycemia, are less likely to be transferred to the
neonatal intensive care unit for these conditions, have lower resting
heart and respiratory rates, and experience lower cortisol levels
[27,29-32]. Infants withdrawing from opioids have increased meta-
bolic needs compared with healthy newborns due to their increased
insensible losses from elevated respiratory rates, high muscle tone,
sweating, vomiting and diarrhea. Therefore, skin-to-skin contact asso-
ciated with breastfeeding may be one factor reducing the severity of
NOWS.

Intrauterine drug exposure adversely impacts development of
brainstem respiratory and swallow centers, which leads to a dysregu-
lation of the underlying biorhythms of feeding as well as altered
sucking patterns. [31] For example, at three days of age, bottle-fed
drug-exposed infants demonstrate more apneic swallows, less breath-
breath rhythmic stability, and shorter swallow-breath intervals. They
also ingest less volume per group of swallows than controls predis-
posing them to less efficient feeding - especially problematic in the face
of increased metabolic demands and calorie loss. Specifically, opioid-
exposed infants show prolonged sucking, fewer pauses, more feeding
problems, and increased arousal which may further exacerbate NOWS
outcomes [33,34].

Breastfeeding is the natural and innate way to feed infants, and it is
possible that feeding at the breast could assuage some of the challenges
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seen in bottle fed infants. During breastfeeding, the infant learns self-
pacing and regulates milk intake. Among artificially-fed infants ex-
periencing NOWS, many demonstrate hyperphagia in the first two
weeks of life [35]. Small, frequent feedings initiated at early hunger
cues are more often seen in breastfed infants and are considered phy-
siologic. For infants experiencing hyperphagia due to NOWS, small
volume feedings of colostrum are likely to be better tolerated and more
calming for the fussy infant. Additionally, as hyperphagia may be due
to the increased caloric demands of NOWS, allowing the infant to
“comfort feed” at the breast may aid in improving caloric intake which
may otherwise be restricted in bottle-fed infants due to provider con-
cern for overfeeding with faster milk flow through an artificial nipple.
Decreasing fussiness using infant-led cue-based breastfeeding and
comfort nursing may allow more breastmilk intake, decreasing points
given for crying and excessive suck in the most commonly used NOWS
scoring system, the Finnegan Neonatal Abstinence Syndrome Scoring
Tool [36].

Another possible mechanism by which breastmilk feeding and skin-
to-skin care may impact opioid-exposed infants is through a more di-
verse and healthier microbiome [37]. In animal models, there is
emerging evidence that opioids modify the gut microbiome and the gut-
brain connection [38]. This literature suggests that the microbiome of
the infant may have short- and long-term health impacts [39]. In ad-
dition, breastfed infants have significantly lower rates of infectious
diarrhea than those fed artificial breastmilk substitutes [40-42].
Breastmilk is more easily digested and is emptied more quickly from the
stomach and small intestines; this may reduce the gastrointestinal
symptoms of reflux, vomiting and diarrhea, which are often included in
the measures used to assess severity of NOWS.

It is also plausible that the very small quantities of maternal opioids
in breastmilk could impact the withdrawal process. Among women
treated with methadone or buprenorphine during pregnancy who
breastfeed their infants, there are small but measurable levels of med-
ication in their breastmilk and in the infants fed their mother's milk.
The quantity of methadone in mother's milk is orders of magnitude less
than infants experience in utero but can also vary widely, likely due to
differences in pharmacogenomics [43]. Because buprenorphine is less
orally bioavailable than methadone, levels measured in infants are
usually very low and sometimes undetectable [44-46]. For methadone
in particular, there is some evidence that the small quantities of drug in
the milk may play a role in withdrawal symptoms. Malpas and Darlow
published a case report of two methadone-exposed infants who ex-
perienced symptoms of acute opioid withdrawal after rapid dis-
continuation of exclusive breastfeeding [47]. In another small retro-
spective medical record review study among infants prenatally exposed
to methadone and treated with methadone for NOWS, 5 (4%) were
readmitted within two weeks after hospital discharge; all readmitted
infants were primarily fed their mother's breastmilk during the hospital
stay but received little to no breastmilk after hospital discharge [48].
These two reports support the notion that the small amount of metha-
done received in their mother's breastmilk may help opioid-exposed
infants experience less severe NOWS. On the other hand, Hogsdon et al.
examined outcomes for infants whose mothers were predominantly
prescribed methadone, and in addition to demonstrating a reduced
pharmacologic treatment rate for those ever breastfed, they anecdotally
reported that infants initially breastfed and then switched to formula
did not require pharmacologic treatment, suggesting the role played by
methadone in breastmilk in lessening NOWS symptoms may instead be
minimal [49]. Interestingly, there are no reports of infants experiencing
acute withdrawal symptoms with cessation of breastfeeding when in-
fants are older. This may be because a natural, gradual wean from
breastmilk feeding and maturation of the cytochrome P450 system al-
lows infant drug levels to fall slowly, decreasing the likelihood of
withdrawal symptoms.

Based on the benefits of mother's own milk feeding on NOWS in the
nursery, there is increasing interest in the use of donor human milk for
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infants at risk for withdrawal. Interestingly, in a recent survey to those
participating in the Better Outcomes through Research for Newborns
(BORN) Network, 4% of newborn nurseries reported the use of donor
human milk for opioid-exposed infants [50], eventhough there are no
published reports on the impact of donor human milk on the severity of
NOWS. Studies of this kind would help to parse out the role of
breastmilk feeding on NOWS in regard to medication received through
breastmilk vs some natural qualities of breastmilk itself.

4. How might breastfeeding additionally impact maternal-infant
outcomes?

In addition to being the optimal feeding method for most infants,
breastfeeding may have special additional benefits for mother-infant
dyads with perinatal opioid exposure. Women with OUD often face
limited social support and high rates of adverse childhood experiences,
which are associated with compromised mental and physical health
both for women and their children [51]. The environments of drug-
exposed infants put them at increased risk for adverse outcomes if their
mothers are not in recovery for their OUD. Findings from the Maternal
Lifestyle Study suggest that less than optimal maternal care and poor
postnatal environments are associated with lower scores on the Mental
Development Index, Psychomotor Development Index, and Behavioral
Record scores [52,53]. In a smaller sample of opioid-exposed and socio-
economically matched unexposed African American 1-year-old infants,
poorer performance of the opioid-exposed group in mental develop-
ment was also related to social-environmental risk factors [54]. Two
additional studies demonstrate the impact that breastfeeding, especially
with longer duration, may have on decreasing the risk of childhood
maltreatment, a concern among parenting women with a history of
substance use disorder [55,56]. These findings highlight the crucial
influence of the postnatal environment and breastfeeding support on
outcomes for opioid-exposed infants. It is essential to promote sobriety
in women with OUD and provide necessary supports to improve their
personal social determinants of health and promote breastfeeding in-
itiation and continuation.

Preliminary findings from a recent randomized clinical trial suggest
that interventions focusing on maternal-infant attachment may benefit
women and infants with OUD [57]. Women with OUD are at risk for
insecure attachment due in part to the impact of opioids on reward
pathways in the brain as well as their own experiences with attachment
and stress [57]. Infants who experience poor attachment are known to
experience significant long-term behavioral, psychological and emo-
tional difficulties [58]. For these reasons, breastfeeding and skin-to-skin
may be especially beneficial because they promote early attachment
[59,60]. The oxytocin surge that occurs with each breastfeeding sup-
ports relaxation and reduces stress responses, promoting attachment
[61-63]. Compared to women who formula feed, those who breastfeed
have higher levels of oxytocin and prolactin, and lower levels of cortisol
and stress. Increased relaxation and reduced stress responses with
breastfeeding may decrease the anxiety and stress that women with
OUD experience due to feelings of guilt around exposing their infant to
their medication assisted therapy (MAT) [64,65]. The act of breast-
feeding her own infant may also help a mother with her feelings of guilt
when she sees how it calms her infant and helps decrease the neuro-
behavioral difficulties of NOWS [22].

Women with substance use disorders make significant behaviour
changes during pregnancy - including achieving higher rates of ab-
stinence from illicit substances than at other times [66]. It is likely that
this is related to the physical connection a women has with her de-
veloping fetus and the desire to reduce harm to her baby. Perhaps the
physical connection women experience during pregnancy that moti-
vates their participation and adherence to MAT can be prolonged by the
physical connection they experience with their infant after birth. The
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desire to breastfeed to help promote optimal health and bonding in
their newborn can be a strong motivator for some women to refrain
from illicit substances and remain in MAT. Although there are no clear
data to support this assertion, supporting breastfeeding as a special
means to encourage continued treatment of a mother's OUD may aid in
promoting attachment and better neurodevelopmental outcomes as
untreated maternal mental health conditions are independently asso-
ciated with decreased maternal-infant attachment [67] and poor neu-
rodevelopmental outcomes in infants [68].

5. What are the data that breastfeeding and/or breastmilk feeding
reduce the severity of NOWS?

There are more than a dozen studies in which the association be-
tween breastfeeding and measures of NOWS severity have been eval-
uated — including the impact of breastfeeding or breastmilk feeding on
pharmacologic treatment rates, dose of treatment, duration of treat-
ment, and hospital length of stay. Without exception, although with
limitations in study design (e.g., nearly all are retrospective cohort
studies), these studies support the association between breastfeeding or
breastmilk feeding and better in-hospital outcomes (Table 1)
[22,28,48,49,69-76]. We refer the reader to several reviews of these
studies for a more detailed overview [20-22,77-79]. Older studies
primarily examined infants exposed to methadone, the mainstay of
treatment for pregnant women with OUD until about 2010. More recent
studies include buprenorphine as well as methadone. Unfortunately,
few studies differentiate direct breastfeeding from breastmilk feeding
by other means [28,70]. Those that do, suggest no significant differ-
ences but the numbers are small. Given the limited data, t's not possible
to make inferences regarding the impact of breastfeeding itself or the
receipt of breastmilk. A few studies examined the quantity of breastmilk
exposure (proportion of breastmilk feeding or exclusive vs partial) and
these data do support that exclusive breastmilk feeding has a larger
impact on short-term NOWS outcomes than partial breastmilk-feeding
[70,74]. Another challenge is the sociodemographic differences be-
tween women who do and do not choose to breastfeed; many of the
studies don't adjust for these important determinants. However, among
those that do, breastfeeding or breastmilk feeding are independently
associated with improved in-hospital short-term outcomes
[28,70,71,75].

Rooming-in is an important consideration in discussions of breast-
feeding and NOWS outcomes. There is a growing body of evidence that
support infants staying together with their mothers for their entire
hospital stay, unless intensive care is required for reasons other than
NOWS. Studies promoting rooming-in care for opioid-exposed new-
borns are associated with decreased pharmacologic treatment rates,
shortened duration of treatment, shorter lengths of stay, and lower
hospital costs [49,80-87]. Rooming-in care supports a woman's
breastfeeding efforts as it allows greater proximity to her infant to re-
spond to early hunger cues and allows privacy for skin-to-skin contact
and breastfeeding. Grossman et al. reported that the proportion of in-
fants taking the majority of their feeds from breastmilk increased from
20% to 45% (p = .01) after they moved care from a neonatal intensive
care setting where infants were unable to room-in with their mothers to
rooming-in care on the birthing and/or pediatric unit [87]. Similarly,
Abrahams et al. demonstrated an increased rate of breastfeeding among
prenatally opioid-exposed mother-infant dyads that roomed-in together
during the birth hospitalizations [85]. The impact of the rooming-in
experience itself versus the act of breastfeeding on NOWS outcomes
remains unclear. Rooming-in promotes parental presence and maximal
parental presence is associated with improved short-term NOWS out-
comes [88]. It is hard to fully separate the effects of parental presence
and breastfeeding on NOWS outcomes; an important area for future
study.
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Table 2
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Recent published guidelines related to breastfeeding and opioid use and or substance use disorder.

Organization
Guidance

Key Recommendations Regarding Opioids

Academy of Breastfeeding Medicine (ABM)
Clinical Protocol #21: Guidelines for Breastfeeding and Substance Use or
Substance Use Disorder, Revised 2015 [103]

American College of Obstetrics and Gynecology (ACOG) Committee Opinion
(Number 711)
August 2017
Opioid Use and Opioid Use Disorder in Pregnancy [104]

American Academy of Pediatrics (AAP)
Breastfeeding and the use of human milk. Pediatrics. 2012 [1]

AAP
Neonatal Drug Withdrawal
Pediatrics. 2012 [105]

Substance Abuse and Mental Health Services Administration (SAHMSA)
Clinical Guidance for Treating Pregnant and Parenting Women with Opioid
Use Disorder and Their Infants
HHS Publication No. (SMA) 18-5054 [106]

Association of Women's Health, Obstetric and Neonatal Nurses (AWHONN)
Practice Brief # 4
Breastfeeding Recommendations for Women Who Receive Medication
Assisted Treatment for Opioid Use Disorders [107] (2016)

World Health Organization (WHO)
Guidelines for the Identification and Management of Substance Use and
Substance Use Disorders in Pregnancy [108] (2014)

Opioids/narcotics
® Encourage stable methadone- or buprenorphine-maintained women to breastfeed
regardless of dose.
® Management of mothers who use chronic opioid therapy for pain should be closely
supervised by a chronic pain physician who is familiar with pregnancy and breastfeeding:
® Length of time on these medications, total dose, and whether the medications were used
during pregnancy should all help inform the decision of whether breastfeeding may be
safely undertaken in certain cases.
® Judicious amounts of oral narcotic pain medication, when used in a time-limited situation
for an acute pain problem, are generally compatible with continued breastfeeding if
supervision and monitoring of the breastfeeding infant are adequate.
Rapidly increasing narcotic dosing in a breastfeeding mother should prompt further
evaluation and reconsideration of the safety of continued breastfeeding.
Breastfeeding is beneficial in women taking methadone or buprenorphine and has been
associated with decreased severity of neonatal abstinence syndrome symptoms, less need
for pharmacotherapy, and a shorter hospital stay for the infant.
In addition, breastfeeding contributes to attachment between a woman and her infant,
facilitates skin-to-skin care, and provides immunity to the infant.
® Breastfeeding should be encouraged in women who are stable on their opioid agonist, who
are not using illicit drugs, and who have no other contraindications, such as HIV infection.
® Women should be counseled about the need to suspend breastfeeding in the event of a
relapse.
Maternal substance abuse is not a categorical contraindication to breastfeeding.
® Adequately nourished narcotic-dependent mothers can be encouraged to breastfeed if they
are enrolled in supervised methadone maintenance program and have negative screening
for HIV and illicit drugs.
® Street drugs such as PCP (phencyclidine), cocaine, and cannabis can be detected in human
milk, and their use by breastfeeding mothers is of concern, particularly with regard to the
infant's long-term neurobehavioral development and thus are contraindicated.
® Breastfeeding and the provision of expressed human milk should be encouraged if not
contraindicated for other reasons.
® When possible, and if not otherwise contraindicated, mothers who adhere to a supervised
drug treatment program should be encouraged to breastfeed so long as the infant continues
to gain weight.
Breastfeeding Considerations for Infants at Risk for Neonatal Abstinence Syndrome (Section
2)
Upon delivery, women who are stable on buprenorphine, buprenorphine/naloxone
combination, or methadone should be advised to breastfeed, if appropriate.
Fact sheet 11 of report, Breastfeeding Consideration for Infants at Risk for Neonatal Abstinence
Syndrome, provides a patient friendly explanation of the benefits and risks of breastfeeding in
the face of OUD. https://store.samhsa.gov/system/files/smal8-5054.pdf
® Breastfeeding should be encouraged for all mothers who receive medication assisted
treatment (MAT) as long ®as they abstain from the use of other illicit substances.
® A large body of evidence now supports the safety of methadone for use in breastfeeding
mothers.
® The safety of buprenorphine during breastfeeding is not as well established; however, only
small, clinically insignificant amounts of methadone and buprenorphine pass into
breastmilk.
® Therefore, both medications are considered to be safe during breastfeeding regardless of
the dose given to the mother.
® In addition to the many known benefits of breastmilk, breastfeeding may delay the onset of
and reduce the severity and duration of NAS symptoms in neonates.
® Education about the dangers of continued illicit substance use while breastfeeding must be
provided for breastfeeding mothers who have known substance use disorders.
® An open line of communication between the woman, her health care provider, and her
addiction treatment counselor must be established so that if a relapse occurs, the woman
will feel comfortable sharing this information with health care providers.
® As for all breastfeeding mothers, the provision of early lactation support and current,
accurate, and consistent information is essential.
® Mothers with substance use disorders should be encouraged to breastfeed unless risks
clearly outweigh benefits.
Breastfeeding women using alcohol or drugs should be advised and supported to cease
alcohol or drug use; however, substance use is not necessarily a contraindication to
breastfeeding.
® A risk assessment should take into account risks of exposure to alcohol and drugs in breast
milk, HIV status, specific pattern of substance use in each case, availability of safe and
affordable breast milk substitutes, as well as access to clean water, sterilizing equipment,
and age of infant/child.
® Heavy daily alcohol consumption (e.g., alcohol dependence) would constitute high risk to
infant & in presence of safe breast milk alternatives, it would be preferable not to
breastfeed.

(continued on next page)
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Organization
Guidance

Key

Recommendations Regarding Opioids

New South Wales, Australia:
National clinical guidelines for the management of drug use during
pregnancy, birth and the early development years of the newborn [109]
(2006)

Canadian Pediatric Society [110] (2018)

It is possible to reduce the risk of exposure through breastfeeding by altering the timing of
breastfeeding, or by use of temporary alternatives, such as stored (frozen) breast milk or
breast milk substitutes where they are available and can be safely used.

Mothers of infants with a neonatal withdrawal syndrome should be offered appropriate
breastfeeding information and support.

Mothers who are drug dependent should be encouraged to breastfeed with appropriate
support and precautions (Section 2.5.1)

A harm minimisation approach to breastfeeding is recommended in these guidelines.
Encouraging breastfeeding is preferred to avoiding breastfeeding, provided that: women
informed about the likely effects on the infant of the drugs she is using (or may use) and
women are assisted to plan minimum exposure of the infant to the effects

Mothers who are stable on methadone treatment programs should be supported if they
choose to breastfeed (Section 2.5.5)

Mothers who are unstable, continuing to use short acting opioids such as heroin, or using
multiple drugs, should be encouraged not to breastfeed, and attention should be paid to
assisting them to stabilise their lifestyle.

Breastfeeding should be encouraged because it can delay the onset and decrease the
severity of withdrawal symptoms as well as decrease the need for pharmacological
treatment.

HIV-negative mothers who are stable and on opioid maintenance treatment with either
methadone or buprenorphine should be encouraged to breastfeed

Breastfeeding provides optimal nutrition, promotes maternal-infant attachment and
facilitates parenting competence.

Mothers with a dependency who wish to breastfeed may require extra support as they are
less likely to initiate breastfeeding successfully and more likely to stop breastfeeding early.

6. Breastfeeding rates among women with OUD

Despite clear benefits associated with breastfeeding, women in MAT
for OUD are less likely to breastfeed compared to other women in the
United States. Even in hospitals with the Baby Friendly Hospital
Designation [74] and strong breastfeeding support [89,90], women
with OUD face significant barriers to breastfeeding and subsequently
experience lower rates of breastfeeding initiation and continuation
[21,76,91-93]. Women with OUD and receiving MAT face social stigma
and are often told they should not breastfeed by family, acquaintances,
and health care providers [94] despite data that support its safety and
benefits [2]. They are given inconsistent information about breast-
feeding and medication use despite availability of evidence-based re-
sources reviewing its safety [95]. Additionally, they are provided mis-
information about the safety of breastfeeding with co-exposure to
hepatitis C or simply not provided any information, so women choose
not to breastfeed for fear of harming their infant in this situation [94].
Additionally, women are rarely informed of the importance and bene-
fits of breastfeeding, for their own health and that of their infant, by
providers who are not educated on the benefits of breastfeeding or its
safety for women on MAT with no other concerning substance use [94].

Women with OUD also have high rates of co-occurring mental
health issues that can pose breastfeeding challenges. More than half are
prescribed at least one psychotropic medication during pregnancy [96];
these may be of concern to the pregnant women and her health care
providers if they are not knowledgeable about the medication's safety
profile in lactation [97]. Although some studies suggest lower rates of
anxiety and depression among women who breastfeed [98], among
women with OUD, anxiety or depression may contribute to breast-
feeding difficulties due to excessive worry around milk intake in their
newborn and/or due to difficulties experienced with breastfeeding.
Women with OUD also have very high rates of tobacco use [99] and
women who smoke are less likely to intend to breastfeed and stop
breastfeeding sooner than women who do not [100], eventhough this is
no longer listed among contraindications to breastfeeding. [2] Provi-
ders should review the benefits of breastfeeding and risks of tobacco
and passive smoke exposure with pregnant and newly parenting
women, and offer supports for smoking cessation. These efforts can help
to increase breastfeeding rates and further improve health outcomes for

101

infants, especially those related to ear and respiratory tract infections,
asthma, and SIDS known to be increased in infants exposed to passive
smoke.

When women in MAT do initiate breastfeeding, it can be physically
and emotionally challenging [93,101]. The infant's withdrawal symp-
toms can directly interfere with breastfeeding — such as fussiness/
crying, rapid state changes and increased tone [102]. However, hospital
policies and support can have a significant impact on breastfeeding
rates as demonstrated by the Boston Medical Center (BMC) experience
[84,91,92,101]. More than a decade ago, BMC noted the benefits of
breastfeeding for the opioid-exposed infant and developed a hospital
policy to support breastfeeding for women who were adherent to drug
treatment. Over the past decade, they worked to increase their support
for breastfeeding in this population and revised their hospital policy to
decrease barriers to breastfeeding for women with OUD who have es-
tablished themselves as adherent to MAT. These policy changes in-
creased the proportion of mothers eligible to breastfeed to 82% in 2016.
The efforts resulted in increases in the breastfeeding initiation rates
among eligible women from 38 to 56% and breastfeeding at hospital
discharge from 8% to 34% [101]. Although these rate increases were
notable, it is still important to recognize that many women did not
continue breastfeeding beyond their infant's first few days. Given the
significant benefits of breastfeeding for women with OUD and their
infants, it is important to identify ways to overcome breastfeeding
barriers for this patient population.

7. Policies related to breastfeeding

Over the past 5 years, several key organizations have published
policies, guidelines or recommendations for management of pregnant
and lactating women with OUD or another substance use disorder,
which are summarized in Table 2. In general, these policies support
breastfeeding among women with OUD who have demonstrated some
level of adherence to a drug treatment program, allow communication
between members of the care team with their drug treatment program
and have received some level of prenatal care. The specifics of ad-
herence vary and are not consistently defined likely due to a limited
literature to guide practice recommendations.
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8. Importance of ensuring no illicit drug use

OUD is a chronic illness characterized by intermittent relapses.
Breastfeeding during a relapse is dangerous because illicitly used drugs
can have serious adverse effects on infants, including respiratory arrest
[2]. Also, maternal impairment due to drug use can result in unsafe
situations for children, including while feeding if a mother was to fall
asleep with her baby. It is therefore of utmost importance that women
with OUD, especially those who are breastfeeding, plan on what to do if
they experience a relapse. This requires a face-to-face discussion to help
women think through their options and make plans well in advance,
still always recommending abstinence from any other substances than
those prescribed. First and foremost, a mother should not directly
(breast)feed her baby while affected by a substance, and secondly
should not provide her substance-exposed breastmilk to her baby. She
should identify another non-substance affected caregiver to safely care
for and feed her baby substance-free breastmilk or another safe milk
substitute in the face of relapse. Additionally, in routine breastfeeding
counselling, women are told that it is important to empty milk fre-
quently from their breasts to maintain a robust milk supply. If a woman
has used substances, she should “pump and dump” her milk for the
period of time that the substance is known to stay in breastmilk. This
information can be found on the National Institute of Health, National
Library of Medicine LactMed website [95]. If the substance in question
is one identified as of serious concern to infants [2], it is recommended
that a mother not breastfeed and provide her infant with an alternative
safe milk substitute. Some women also worry that if their baby is used
to drinking breastmilk with some of their MAT medication in it, that
their baby may withdraw if they do not give their breastmilk. There are
cases in which mothers gave their baby a portion of their methadone
dose to reduce the baby's chance of withdrawal. It is essential that a
mother understand that this practice is not recommended and is ex-
tremely dangerous due to its potential to cause overdose and re-
spiratory depression in the infant.

9. Conclusion

The North American opioid epidemic has not spared pregnant and
parenting families. There is a need for comprehensive approaches to
treatment that addressed the needs of families. Encouraging and sup-
porting breastfeeding is an important, lowcost component of a com-
prehensive approach. Infants breastfed and/or fed their mother's own
breastmilk experience less severe short-term outcomes for NOWS.
Women with OUD should be supported to breastfeed if they have been
adherent to their treatment program prior to birth, have attended
prenatal visits, have ongoing support, and do not have other contra-
indications to breastfeeding. Hospital policies should support and de-
crease barriers to breastfeeding for women with OUD through con-
sistent provider messaging around breastfeeding, support for rooming-
in, prenatal and postnatal education, and hands-on breastfeeding sup-
port. Abstinence from any other substances than those prescribed
should be strongly encouraged for breastfeeding and parenting women
with OUD. As OUD is a relapsing chronic illness, providers should
proactively and prospectively brainstorm safe care and feeding options
with mothers in event of a future relapse.

Practice points

1. Infants breastfed and/or fed their mother's own breastmilk experi-
ence less severe withdrawal symptoms, have shorter hospital stays,
and are less likely to be treated with medication for NOWS. When
pharmacologic treatment is prescribed, breastfed infants require
lower doses of medication and are less likely to receive a second
medication.

2. Women with OUD should be supported to breastfeed if they have
been adherent to their treatment program prior to birth, have

Seminars in Fetal and Neonatal Medicine 24 (2019) 95-104

attended prenatal visits, have ongoing support, and do not have
other contraindications to breastfeeding (e.g. HIV).

3. Hospital policies should support and decrease barriers to breast-
feeding for women with OUD through consistent provider messa-
ging around breastfeeding, support for rooming-in, prenatal and
postnatal education, and hands-on breastfeeding support.

4. Abstinence from any other substances than those prescribed should
be strongly encouraged for breastfeeding and parenting women with
OuD.

5. As OUD is a relapsing chronic illness, providers should proactively
and prospectively brainstorm safe care and feeding options with
mothers in event of a future relapse.

Research directions

e Study the impact of breastfeeding at the breast (including skin-to-

skin) compared to supplementation with mother's expressed milk

and/or donor human milk on short- and longer term NOWS out-

comes.

Study the impact of parental presence vs breastmilk feeding on

short-term NOWS outcomes in infants who room-in with their mo-

thers.

e Evaluate the role of breastfeeding and breastmilk feeding on the
trajectory of women's substance use recovery.

e Determine the long-term child outcomes (e.g. behavior, develop-
ment, attachment) by feeding method (breastfeeding, breastmilk
feeding, and formula feeding).

References

[1] AAP Section on Breastfeeding. Breastfeeding and the use of human milk. Pediatrics
March 1 2012;129(3):e827-41.

[2] Sachs HC, Committee on Drugs. The transfer of drugs and therapeutics into human

breast milk: an update on selected topics. Pediatrics Sep 2013;132(3):€796-809.

https://doi.org/10.1542/peds.2013-1985.

Haight SC, Ko JY, Tong VT, Bohm MK, Callaghan WM. Opioid use disorder

documented at delivery hospitalization - United States, 1999-2014. MMWR. Morb

Mortal Wkly Rep Aug 10 2018;67(31):845-9.

[4] Winkelman TNA, Villapiano N, Kozhimannil KB, Davis MM, Patrick SW. Incidence
and costs of neonatal abstinence syndrome among infants with medicaid: 2004-
2014. Pediatrics Apr 2018;141(4).

[5] Tolia VN, Patrick SW, Bennett MM, et al. Increasing incidence of the neonatal
abstinence syndrome in U.S. neonatal ICUs. N Engl J Med 2015;372(22):2118-26.

[6] U.S. Department of Health and Human Services. The Surgeon general's Call to
action to support breastfeeding. Washington, DC: U.S. Department of Health and
Human Services, Office of the Surgeon General; 2011.

[7] Feltner C, Weber RP, Stuebe A, Grodensky CA, Orr C, Viswanathan M. AHRQ

comparative effectiveness reviews. Breastfeeding programs and policies, breast-

feeding uptake, and maternal health outcomes in developed countries. Rockville

(MD). Agency for Healthcare Research and Quality (US); 2018.

McClure CK, Catov JM, Ness RB, Schwarz EB. Lactation and maternal subclinical

cardiovascular disease among premenopausal women. Am J Obstet Gynecol Jul

2012;207(1):46. e41-48.

McClure CK, Schwarz EB, Conroy MB, Tepper PG, Janssen I, Sutton-Tyrrell KC.

Breastfeeding and subsequent maternal visceral adiposity. Obesity Nov

2011;19(11):2205-13.

[10] Natland Fagerhaug T, Forsmo S, Jacobsen GW, Midthjell K, Andersen LF, Ivar Lund
Nilsen T. A prospective population-based cohort study of lactation and cardio-
vascular disease mortality: the HUNT study. BMC Public Health 2013;13:1070.

[11] Schwarz EB, Ray RM, Stuebe AM, et al. Duration of lactation and risk factors for
maternal cardiovascular disease. Obstet Gynecol May 2009;113(5):974-82.

[12] Jager S, Jacobs S, Kroger J, et al. Breast-feeding and maternal risk of type 2 dia-
betes: a prospective study and meta-analysis. Diabetologia May 1
2014;57(7):1355-65.

[13] Bartick MC, Schwarz EB, Green BD, et al. Suboptimal breastfeeding in the United
States: maternal and pediatric health outcomes and costs. Matern Child Nutr Jan
2017;13(1).

[14] Acuna-Cordero R, Sossa-Briceno MP, Rodriguez-Martinez CE. Predictors of hos-
pitalization for acute lower respiratory infections during the first two years of life
in a population of preterm infants with bronchopulmonary dysplasia. Early Hum
Dev Oct 9 2018;127:53-7.

[15] Stordal K, Lundeby KM, Brantsaeter AL, et al. Breast-feeding and infant hospita-
lization for infections: large cohort and sibling analysis. J Pediatr Gastroenterol
Nutr Aug 2017;65(2):225-31.

[16] Korvel-Hanquist A, Koch A, Lous J, Olsen SF, Homoe P. Risk of childhood otitis
media with focus on potentially modifiable factors: a Danish follow-up cohort

[3

[8

[9

Downloaded for Anonymous User (n/a) at UNIVERSITY OF ARKANSAS FOR MEDICAL SCIENCES from ClinicalKey.com by Elsevier on November 20, 2020.
For personal use only. No other uses without permission. Copyright ©2020. Elsevier Inc. All rights reserved.


http://refhub.elsevier.com/S1744-165X(19)30009-5/sref1
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref1
https://doi.org/10.1542/peds.2013-1985
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref3
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref3
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref3
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref4
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref4
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref4
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref5
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref5
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref6
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref6
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref6
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref7
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref7
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref7
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref7
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref8
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref8
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref8
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref9
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref9
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref9
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref10
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref10
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref10
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref11
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref11
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref12
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref12
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref12
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref13
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref13
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref13
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref14
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref14
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref14
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref14
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref15
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref15
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref15
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref16
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref16

D.L. Bogen and B.L. Whalen

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]
[26]
[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]
[36]

[37]

[38]

[39]

[401]

[41]

[42]

[43]

[44]

[45]

[46]

study. Int J Pediatr Otorhinolaryngol Mar 2018;106:1-9.

Ardic C, Yavuz E. Effect of breastfeeding on common pediatric infections: a 5-year
prospective cohort study. Arch Argent Pediatr Apr 1 2018;116(2):126-32.
Amitay EL, Dubnov Raz G, Keinan-Boker L. Breastfeeding, other early life ex-
posures and childhood leukemia and lymphoma. Nutrition and cancer. Aug-Sep
2016;68(6):968-77.

Gao Z, Wang R, Qin ZX, Dong A, Liu CB. Protective effect of breastfeeding against
childhood leukemia in Zhejiang Province, P. R. China: a retrospective case-control
study. Libyan J Med Dec 2018;13(1):1508273.

Cirillo C, Francis K. Does breast milk affect neonatal abstinence syndrome severity,
the need for pharmacologic therapy, and length of stay for infants of mothers on
opioid maintenance therapy during pregnancy? Adv Neonatal Care : Offic J Nat
Assoc Neonatal Nurs Oct 2016;16(5):369-78.

Pritham UA. Breastfeeding promotion for management of neonatal abstinence
syndrome. J Obstet Gynecol Neonatal Nurs Sep-Oct 2013;42(5):517-26.
O'Connor AB, Collett A, Alto WA, O'Brien LM. Breastfeeding rates and the re-
lationship between breastfeeding and neonatal abstinence syndrome in women
maintained on buprenorphine during pregnancy. J Midwifery Wom Health Jul-
Aug 2013;58(4):383-8.

Horta BL, de Sousa BA, de Mola CL. Breastfeeding and neurodevelopmental out-
comes. Current opinion in clinical nutrition and metabolic care. May
2018;21(3):174-8.

Boucher O, Julvez J, Guxens M, et al. Association between breastfeeding duration
and cognitive development, autistic traits and ADHD symptoms: a multicenter
study in Spain. Pediatr Res Mar 2017;81(3):434-42.

Meador KJ, Baker GA, Browning N, et al. Effects of breastfeeding in children of
women taking antiepileptic drugs. Neurology Nov 30 2010;75(22):1954-60.
Chantry CJ, Eglash A, Labbok M. ABM position on breastfeeding—revised 2015.
Breastfeed Med 2015;10(9).

World Health Organization. International Code of marketing of breast-milk sub-
stitutes WHO. 198192 4 154160 1.

Abdel-Latif ME, Pinner J, Clews S, Cooke F, Lui K, Oei J. Effects of breast milk on
the severity and outcome of neonatal abstinence syndrome among infants of drug-
dependent mothers. Pediatrics Jun 2006;117(6):e1163-9.

Morelius E, Theodorsson E, Nelson N. Salivary cortisol and mood and pain profiles
during skin-to-skin care for an unselected group of mothers and infants in neonatal
intensive care. Pediatrics Nov 2005;116(5):1105-13.

Ibe OE, Austin T, Sullivan K, Fabanwo O, Disu E, Costello AM. A comparison of
kangaroo mother care and conventional incubator care for thermal regulation of
infants < 2000 g in Nigeria using continuous ambulatory temperature monitoring.
Ann Trop Paediatr Sep 2004;24(3):245-51.

Moore ER, Anderson GC, Bergman N, Dowswell T. Early skin-to-skin contact for
mothers and their healthy newborn infants. Cochrane Database Syst Rev. 05/16
2012;5. CD003519-CD003519.

Cattaneo A, Davanzo R, Worku B, et al. Kangaroo mother care for low birthweight
infants: a randomized controlled trial in different settings. Acta Paediatr Sep
1998;87(9):976-85.

Gewolb IH, Fishman D, Qureshi MA, Vice FL. Coordination of suck-swallow-re-
spiration in infants born to mothers with drug-abuse problems. Dev Med Child
Neurol Oct 2004;46(10):700-5.

LaGasse LL, Messinger D, Lester BM, et al. Prenatal drug exposure and maternal
and infant feeding behaviour. Archiv Dis Childhood Fetal Neonatal Edit September
2003;88(5):F391-9.

Martinez A, Kastner B, Taeusch HW. Hyperphagia in neonates withdrawing from
methadone. Arch Dis Child Fetal Neonatal Ed 1999;80(3):F178-82.

Finnegan LP, Connaughton Jr. JF, Kron RE, Emich JP. Neonatal abstinence syn-
drome: assessment and management. Addict Dis 1975;2(1-2):141-58.

Pannaraj PS, Li F, Cerini C, et al. Association between breast milk bacterial com-
munities and establishment and development of the infant gut microbiome. JAMA
Pediatr Jul 1 2017;171(7):647-54.

Wang F, Meng J, Zhang L, Johnson T, Chen C, Roy S. Morphine induces changes in
the gut microbiome and metabolome in a morphine dependence model. Sci Rep
2018/02/26 2018;8(1):3596.

Valdes AM, Walter J, Segal E, Spector TD. Role of the gut microbiota in nutrition
and health. BMJ 2018:361.

Morrow AL, Rangel JM. Human milk protection against infectious diarrhea: im-
plications for prevention and clinical care. Semin Pediatr Infect Dis Oct
2004;15(4):221-8.

Morrow AL, Ruiz-Palacios GM, Jiang X, Newburg DS. Human-milk glycans that
inhibit pathogen binding protect breast-feeding infants against infectious diarrhea.
J Nutr May 2005;135(5):1304-7.

Quigley MA, Cumberland P, Cowden JM, Rodrigues LC. How protective is breast
feeding against diarrhoeal disease in infants in 1990s England? A case-control
study. Arch Dis Child Mar 2006;91(3):245-50.

Bogen DL, Perel JM, Helsel JC, et al. Pharmacologic evidence to support clinical
decision making for peripartum methadone treatment. Psychopharmacology
(Berlin) Jan 2013;225(2):441-51.

Ilett KF, Hackett LP, Gower S, Doherty DA, Hamilton D, Bartu AE. Estimated dose
exposure of the neonate to buprenorphine and its metabolite norbuprenorphine
via breastmilk during maternal buprenorphine substitution treatment. Breastfeed
Med Aug 2012;7:269-74.

Lindemalm S, Nydert P, Svensson JO, Stahle L, Sarman I. Transfer of buprenor-
phine into breast milk and calculation of infant drug dose. J Hum Lactation May
2009;25(2):199-205.

Jansson LM, Spencer N, McConnell K, et al. Maternal buprenorphine maintenance
and lactation. J Hum Lactation Nov 2016;32(4):675-81.

[47]

[48]

[49]

[501

[51]

[52]

[53]

[54]
[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[701]

[71]

[72]

[73]

[74]

[75]

[76]

103

Seminars in Fetal and Neonatal Medicine 24 (2019) 95-104

Malpas TJ, Darlow BA. Neonatal abstinence syndrome following abrupt cessation
of breastfeeding. N Z Med J 1999;112(1080):12-3.

Isemann B, Meinzen-Derr J, Akinbi H. Maternal and neonatal factors impacting
response to methadone therapy in infants treated for neonatal abstinence syn-
drome. J Perinatol Jan 2011;31(1):25-9.

Hodgson ZG, Abrahams RR. A rooming-in program to mitigate the need to treat for
opiate withdrawal in the newborn. J Obstet Gynaecol Can May
2012;34(5):475-81.

Bogen D, Whalen B, Kair L, Vining M, King B. Wide variation found in care of
opioid-exposed newborns. Acad Pediatric 2017;17(4):374-80.

Tilson EC. Adverse childhood experiences (ACEs): an important element of a
comprehensive approach to the opioid crisis. N C Med J May-Jun
2018;79(3):166-9.

LaGasse LL, Seifer R, Wright LL, et al. The maternal Lifestyle study (MLS): the
caretaking environment of infants exposed to cocaine/opiates. Pediatr Res April.
1999;45(4).

Lester BM, Seifer R, Tronick EZ, et al. The maternal Lifestyle study (MLS): patterns
of motor development over the first 18 Months corrected age in infants exposed to
cocaine/opiates. Pediatr Res April. 1999;45(4).

Hans SL. Developmental consequences of prenatal exposure to methadone. Ann N
Y Acad Sci 1989;562:195-207.

Kremer KP, Kremer TR. Breastfeeding is associated with decreased childhood
maltreatment. Breastfeed Med Jan/Feb 2018;13(1):18-22.

Strathearn L, Mamun AA, Najman JM, O'Callaghan MJ. Does breastfeeding protect
against substantiated child abuse and neglect? A 15-year cohort study. Pediatrics
2009;123(2):483-93.

Suchman NE, DeCoste C, Castiglioni N, McMahon TJ, Rounsaville B, Mayes L. The
Mothers and Toddlers Program, an attachment-based parenting intervention for
substance using women: post-treatment results from a randomized clinical pilot.
Attach Hum Dev Sep 2010;12(5):483-504.

Vela RM. The effect of severe stress on early brain development, attachment, and
emotions: a psychoanatomical formulation. The Psychiatric clinics of North
America; Dec 2014. p. 519-34. 37(4).

Moore ER, Anderson GC, Bergman N. Early skin-to-skin contact for mothers and
their healthy newborn infants.[see comment][update of Cochrane Database Syst
Rev. 2003;(2):CD003519; PMID: 12804473]. Cochrane Database Syst Rev; 2007.
p. CD003519. 3.

Feldman R, Rosenthal Z, Eidelman Al. Maternal-preterm skin-to-skin contact en-
hances child physiologic organization and cognitive control across the first 10
years of life. Biol Psychiatry Jan 1 2014;75(1):56-64.

Mezzacappa ES, Katlin ES. Breast-feeding is associated with reduced perceived
stress and negative mood in mothers. Health Psychol 2002;21(2):187-93.

Nissen E, Uvnas-Moberg K, Svensson K, Stock S, Widstrom AM, Winberg J.
Different patterns of oxytocin, prolactin but not cortisol release during breast-
feeding in women delivered by caesarean section or by the vaginal route. Early
Hum Dev Jul 5 1996;45(1-2):103-18.

Stuebe AM, Grewen K, Meltzer-Brody S. Association between maternal mood and
oxytocin response to breastfeeding. J Womens Health (Larchmt) Apr
2013;22(4):352-61.

Atwood EC, Sollender G, Hsu E, et al. A qualitative study of family experience with
hospitalization for neonatal abstinence syndrome. Hosp Pediatr Oct
2016;6(10):626-32.

Cleveland LM, Bonugli RJ, McGlothen KS. The mothering experiences of women
with substance use disorders. ANS. Adv Nurs Sci Apr-Jun 2016;39(2):119-29.
Substance Abuse and Mental Health Services Administration. Results from the
2013 national survey on drug use and health: summary of national findings.
Rockville, MD: Substance Abuse and Mental Health Services Administration; 2014.
Ohoka H, Koide T, Goto S, et al. Effects of maternal depressive symptomatology
during pregnancy and the postpartum period on infant-mother attachment.
Psychiatr Clin Neurosci Aug 2014;68(8):631-9.

Hoffman C, Dunn DM, Njoroge WFM. Impact of postpartum mental illness upon
infant development. Curr Psychiatr Rep Nov 6 2017;19(12):100.

Yonke N, Maston R, Weitzen S, Leeman L. Breastfeeding intention compared with
breastfeeding postpartum among women receiving medication-assisted treatment.
J Hum Lactation Apr 1 2018. 890334418769637.

Liu A, Juarez J, Nair A, Nanan R. Feeding modalities and the onset of the neonatal
abstinence syndrome. Front Pediatr 2015;3:14.

Short VL, Gannon M, Abatemarco DJ. The association between breastfeeding and
length of hospital stay among infants diagnosed with neonatal abstinence syn-
drome: a population-based study of in-hospital births. Breastfeed Med Sep
2016;11:343-9.

Welle-Strand GK, Skurtveit S, Jansson LM, Bakstad B, Bjarko L, Ravndal E.
Breastfeeding reduces the need for withdrawal treatment in opioid-exposed in-
fants. Acta Paediatr Nov 2013;102(11):1060-6.

Wachman EM, Hayes MJ, Brown MS, et al. Association of OPRM1 and COMT
single-nucleotide polymorphisms with hospital length of stay and treatment of
neonatal abstinence syndrome. Jama May 1 2013;309(17):1821-7.

McQueen KA, Murphy-Oikonen J, Gerlach K, Montelpare W. The impact of infant
feeding method on neonatal abstinence scores of methadone-exposed infants. Adv
Neonatal Care Aug 2011;11(4):282-90.

Dryden C, Young D, Hepburn M, Mactier H. Maternal methadone use in pregnancy:
factors associated with the development of neonatal abstinence syndrome and
implications for healthcare resources. Bjog 2009;116(5):665-71.

Pritham UA, Paul JA, Hayes MJ. Opioid dependency in pregnancy and length of
stay for neonatal abstinence syndrome. J Obstet Gynecol Neonatal Nurs Mar
2012;41(2):180-90.

Downloaded for Anonymous User (n/a) at UNIVERSITY OF ARKANSAS FOR MEDICAL SCIENCES from ClinicalKey.com by Elsevier on November 20, 2020.
For personal use only. No other uses without permission. Copyright ©2020. Elsevier Inc. All rights reserved.


http://refhub.elsevier.com/S1744-165X(19)30009-5/sref16
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref17
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref17
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref18
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref18
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref18
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref19
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref19
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref19
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref20
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref20
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref20
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref20
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref21
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref21
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref22
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref22
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref22
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref22
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref23
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref23
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref23
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref24
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref24
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref24
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref25
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref25
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref26
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref26
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref27
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref27
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref28
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref28
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref28
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref29
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref29
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref29
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref30
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref30
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref30
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref30
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref31
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref31
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref31
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref32
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref32
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref32
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref33
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref33
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref33
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref34
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref34
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref34
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref35
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref35
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref36
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref36
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref37
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref37
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref37
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref38
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref38
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref38
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref39
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref39
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref40
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref40
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref40
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref41
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref41
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref41
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref42
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref42
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref42
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref43
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref43
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref43
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref44
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref44
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref44
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref44
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref45
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref45
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref45
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref46
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref46
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref47
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref47
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref48
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref48
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref48
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref49
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref49
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref49
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref50
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref50
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref51
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref51
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref51
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref52
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref52
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref52
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref53
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref53
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref53
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref54
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref54
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref55
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref55
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref56
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref56
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref56
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref57
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref57
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref57
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref57
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref58
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref58
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref58
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref59
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref59
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref59
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref59
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref60
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref60
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref60
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref61
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref61
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref62
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref62
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref62
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref62
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref63
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref63
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref63
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref64
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref64
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref64
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref65
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref65
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref66
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref66
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref66
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref67
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref67
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref67
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref68
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref68
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref69
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref69
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref69
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref70
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref70
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref71
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref71
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref71
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref71
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref72
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref72
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref72
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref73
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref73
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref73
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref74
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref74
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref74
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref75
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref75
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref75
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref76
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref76
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref76

D.L. Bogen and B.L. Whalen

[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

[93]

[94]

Holmes AP, Schmidlin HN, Kurzum EN. Breastfeeding considerations for mothers
of infants with neonatal abstinence syndrome. Pharmacotherapy May 10
2017;37(7):861-9.

Bagley SM, Wachman EM, Holland E, Brogly SB. Review of the assessment and
management of neonatal abstinence syndrome. Addict Sci Clin Pract Sep 09
2014;9(1):19.

Arlettaz R, Kashiwagi M, Das-Kundu S, Fauchere JC, Lang A, Bucher HU.
Methadone maintenance program in pregnancy in a Swiss perinatal center (II):
neonatal outcome and social resources. Acta Obstet Gynecol Scand Feb
2005;84(2):145-50.

Newman A, Davies GA, Dow K, et al. Rooming-in care for infants of opioid-de-
pendent mothers: implementation and evaluation at a tertiary care hospital. Can
Fam Physician Dec 2015;61(12):e555-61.

McKnight S, Coo H, Davies G, et al. Rooming-in for infants at risk of neonatal
abstinence syndrome. Am J Perinatol Apr 2016;33(5):495-501.

MacMillan KL, Rendon CP, Verma K, Riblet N, Washer DB, Volpe Holmes A.
Association of rooming-in with outcomes for neonatal abstinence syndrome: a
systematic review and meta-analysis. JAMA Pediatr 2018;172(4):345-51.
Holmes AV, Atwood EC, Whalen B, et al. Rooming-in to treat neonatal abstinence
syndrome: improved family-centered care at lower cost. Pediatrics Jun
2016;137(6).

Edwards L, Brown LF. Nonpharmacologic management of neonatal abstinence
syndrome: an integrative review. Neonatal Network : NN 2016;35(5):305-13.
Abrahams RR, Kelly SA, Payne S, Thiessen PN, Mackintosh J, Janssen PA.
Rooming-in compared with standard care for newborns of mothers using metha-
done or heroin. Can Fam Physician Oct 2007;53(10):1722-30.

Wachman EM, Grossman M, Schiff DM, et al. Quality improvement initiative to
improve inpatient outcomes for Neonatal Abstinence Syndrome. J Perinatol Aug
2018;38(8):1114-22.

Grossman MR, Berkwitt AK, Osborn RR, et al. An initiative to improve the quality
of care of infants with neonatal abstinence syndrome. Pediatrics May 18
2017;139(6):€20163360. https://doi.org/10.1542/peds.2016-3360.

Howard MB, Schiff DM, Penwill N, et al. Impact of parental presence at infants'
bedside on neonatal abstinence syndrome. Hosp Pediatr Feb 2017;7(2):63-9.
Baby Friendly USA 1. Baby Friendly USA. [Web]. 2012; https://www.
babyfriendlyusa.org/. Accessed December 20, 2014.

Jimenez EY, Yonke N, Leeman LM, et al. Disparities in breastfeeding outcomes
between women undergoing medication-assisted treatment (MAT) for substance
use disorder (SUD) and abstaining controls. FASEB J 2017;31(1_supplement).
650.616-650.616.

Wachman EM, Saia K, Humphreys R, Minear S, Combs G, Philipp BL. Revision of
breastfeeding guidelines in the setting of maternal opioid use disorder: one in-
stitution's experience. J Hum Lactation May 2016;32(2):382-7.

Wachman EM, Byun J, Philipp BL. Breastfeeding rates among mothers of infants
with neonatal abstinence syndrome. Breastfeed Med Aug 2010;5(4):159-64.
Jansson LM, Velez M, Harrow C. Methadone maintenance and lactation: a review
of the literature and current management guidelines. J Hum Lact February 1
2004;20(1):62-71. 2004.

Demirci JR, Bogen DL, Klionsky Y. Breastfeeding and methadone therapy: the
maternal experience. Subst Abuse : Offic Publ Assoc Med Edu Res Subs Abuse
2015;36(2):203-8.

104

[95]

[96]

[971

[98]

[99]

[100]

[101]

[102]

[103]

[104]

[105]

[106]

[107]

[108]

[109]

[110]

Seminars in Fetal and Neonatal Medicine 24 (2019) 95-104

LactMed within TOXNET: toxicology data Network,. U.S. National Library of
Medicine, 8600 Rockville Pike, Bethesda, MD 20894. http://toxnet.nlm.nih.gov/
cgi-bin/sis/htmlgen?LACT. Accessed 11/10/2018.

Wachman EM, Warden AH, Thomas Z, et al. Impact of psychiatric medication co-
exposure on Neonatal Abstinence Syndrome severity. Drug Alcohol Depend Sep 1
2018;192:45-50.

Gendron MP, Martin B, Oraichi D, Berard A. Health care providers' requests to
Teratogen Information Services on medication use during pregnancy and lactation.
Eur J Clin Pharmacol May 2009;65(5):523-31.

Pope CJ, Mazmanian D. Breastfeeding and postpartum depression: an overview
and methodological recommendations for future Research. Depress Res Treat
2016;2016. 4765310-4765310.

Krans EE, Bogen D, Richardson G, Park SY, Dunn SL, Day N. Factors associated
with buprenorphine versus methadone use in pregnancy. Subst Abuse Oct-Dec
2016;37(4):550-7.

Donath SM, Amir LH, Team AS. The relationship between maternal smoking and
breastfeeding duration after adjustment for maternal infant feeding intention. Acta
Paediatr Nov 2004;93(11):1514-8.

Schiff DM, Wachman EM, Philipp B, et al. Examination of hospital, maternal, and
infant characteristics associated with breastfeeding initiation and continuation
among opioid-exposed mother-infant dyads. Breastfeed Med May
2018;13(4):266-74.

Maguire DJ, Rowe MA, Spring H, Elliott AF. Patterns of disruptive feeding beha-
viors in infants with neonatal abstinence syndrome. Adv Neonatal Care
2015;15(6):429-39.

Reece-Stremtan S, Marinelli KA. ABM clinical protocol #21: guidelines for
breastfeeding and substance use or substance use disorder, revised 2015.
Breastfeed Med Apr 2015;10(3):135-41.

Committee on Obstetric Practice, American Society of Addiction Medicine. ACOG
committee opinion (number 711): opioid use and opioid use disorder in preg-
nancy. 2017.

Hudak ML, Tan RC. Committee on drugs, committee on fetus and newborn,
American Academy of pediatrics. Neonatal drug withdrawal. Pediatrics Feb
2012;129(2):e540-60.

Substance Abuse and Mental Health Services Administration. Clinical guidance for
treating pregnant and parenting women with opioid use disorder and their infants.
Rockville, MD. 2018.

Cleveland LM. Breastfeeding recommendations for women who receive medica-
tion-assisted treatment for opioid use disorders: AWHONN practice brief number
4. J Obstet Gynecol Neonatal Nurs 2016;45(4):574-6.

World Health Organization. Guidelines for the identification and management of
substance use and substance use disorders in pregnancy. 2014http://apps.who.
int/iris/bitstream/10665/107130/1/9789241548731_eng.pdf, Accessed date: 7
November 2016.

Ministerial Council on Drug Strategy. National clinical guidelines for the man-
agement of drug use during pregnancy, birth and the early development years of
the newborn. Sydney, Australia. 2006.

Lacaze-Masmonteil T, O'Flaherty P, Fetus, Newborn Committee. Managing infants
born to mothers who have used opioids during pregnancy. Canadian Paediatric
Society; 2018.

Downloaded for Anonymous User (n/a) at UNIVERSITY OF ARKANSAS FOR MEDICAL SCIENCES from ClinicalKey.com by Elsevier on November 20, 2020.
For personal use only. No other uses without permission. Copyright ©2020. Elsevier Inc. All rights reserved.


http://refhub.elsevier.com/S1744-165X(19)30009-5/sref77
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref77
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref77
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref78
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref78
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref78
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref79
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref79
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref79
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref79
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref80
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref80
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref80
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref81
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref81
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref82
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref82
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref82
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref83
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref83
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref83
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref84
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref84
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref85
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref85
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref85
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref86
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref86
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref86
https://doi.org/10.1542/peds.2016-3360
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref88
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref88
https://www.babyfriendlyusa.org/
https://www.babyfriendlyusa.org/
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref90
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref90
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref90
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref90
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref91
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref91
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref91
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref92
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref92
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref93
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref93
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref93
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref94
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref94
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref94
http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?LACT
http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?LACT
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref96
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref96
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref96
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref97
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref97
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref97
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref98
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref98
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref98
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref99
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref99
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref99
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref100
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref100
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref100
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref101
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref101
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref101
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref101
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref102
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref102
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref102
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref103
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref103
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref103
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref104
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref104
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref104
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref105
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref105
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref105
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref106
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref106
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref106
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref107
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref107
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref107
http://apps.who.int/iris/bitstream/10665/107130/1/9789241548731_eng.pdf
http://apps.who.int/iris/bitstream/10665/107130/1/9789241548731_eng.pdf
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref109
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref109
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref109
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref110
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref110
http://refhub.elsevier.com/S1744-165X(19)30009-5/sref110

	Breastmilk feeding for mothers and infants with opioid exposure: What is best?
	Introduction
	Importance of breastfeeding
	What is the mechanism by which breastfeeding and breastmilk feeding impact NOWS severity?
	How might breastfeeding additionally impact maternal-infant outcomes?
	What are the data that breastfeeding and/or breastmilk feeding reduce the severity of NOWS?
	Breastfeeding rates among women with OUD
	Policies related to breastfeeding
	Importance of ensuring no illicit drug use
	Conclusion
	Practice points
	Research directions
	References




