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Breastfeeding offers many benefits to both mother and baby. Breastfeeding is generally recommended
for mothers of infants with neonatal abstinence syndrome (NAS) unless some associated risk outweighs
the benefits. Evidence indicates that infants with NAS who receive human milk require less pharmaco-
logic treatment and have shorter hospital lengths of stay. Perhaps the greatest barrier to breastfeeding
for women with opioid dependence is the inaccurate and inconsistent information they receive from
different sources, including health care professionals. The American Congress of Obstetricians and
Gynecologists, American Academy of Pediatrics, and Academy of Breastfeeding Medicine (ABM) have
published statements that support breastfeeding infants with NAS. The ABM has a dedicated protocol
to guide clinicians in deciding which mothers should and which mothers should not breastfeed their
infants. In this review, studies evaluating the effects of breastfeeding, professional organizations’ proto-
cols and recommendations regarding breastfeeding, and barriers to breastfeeding infants with NAS are
discussed, as well as the dangers of illicit drug exposure and avoiding rebound NAS in a breastfed
infant. Clinicians can play an important role in in identifying, supporting, counseling, and advocating
for mothers who wish to breastfeed their infant with NAS.
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Neonatal abstinence syndrome (NAS) is a
term used to describe the withdrawal experi-
enced by infants who have been exposed to opi-
ates in utero.1 The incidence of NAS almost
quadrupled from 7:1000 to 27:1000 neonatal
intensive care unit (NICU) admissions
(p<0.001) from 2004 to 2013.1 The percentage
of infants with NAS who received breast milk
has increased from only 20% during 2004–2005
to 35% during 2012–2013.1 This increase in the
breastfeeding rate may be related to updates in
the guidelines from the American Congress of
Obstetricians and Gynecologists (ACOG), Amer-
ican Academy of Pediatrics (AAP), and Academy
of Breastfeeding Medicine (ABM).

The benefits of breastfeeding, including both
the act of breastfeeding and the provision of
expressed human milk, are numerous and well
documented.2 Both morbidity and mortality are
reduced in infants who are breastfed.2 Infants
who are breastfed will have lower rates of infec-
tions such as bacterial sepsis, bacterial meningi-
tis, and otitis media.2 They have also been
shown to have a lower risk for sudden infant
death syndrome.2 In the long term, infants who
are breastfed are at lower risk for obesity,
asthma, diabetes mellitus, and some childhood
cancers.2 More immediately, the act of breast-
feeding soothes agitated infants.3 Breast milk is
easier to digest, which may provide an added
advantage in infants with significant gastroin-
testinal distress related to their NAS.
Maternal benefits to breastfeeding include

quicker return to prepregnancy weight and
less postpartum bleeding.4 More long-term bene-
fits include lower risk of type 2 diabetes and
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breast or ovarian cancers in women who breast-
feed their infants.4 Mother–breastfeeding infant
pairs have increased bonding and attachment. A
specific advantage to mothers dealing with sub-
stance abuse issues relates to the increased bond-
ing, as the oxytocin released during this time may
aid in the mother’s recovery by relieving stress
and protecting against relapse.5

Breastfeeding is generally recommended
unless some associated risk outweighs the bene-
fits. True contraindications to breastfeeding are
rare. Generally accepted contraindications to
breastfeeding in the United States include
human immunodeficiency virus (HIV) infection,
herpes lesion on the breast, active tuberculosis,
human T-cell lymphocytic virus infection, expo-
sure to radioactive isotopes or antimetabolites,
illicit drug use, and galactosemia (of the
infant).6 Mothers in recovery for addiction who
are not actively using illicit substances not only
can, but should, breastfeed, as will be discussed
in detail in this article.4

Methods

To prepare for this review, the ClinicalKey
and Ovid databases were searched using combi-
nations of the following terms: neonatal absti-
nence syndrome, withdrawal, lactation, and
breastfeeding. Abstracts were reviewed for rele-
vance. All comparative studies were included as
were multiple reviews. Not all review articles
were cited in this article because they did not
contribute any further new information. Addi-
tional articles were also included for background
information outside of this search.

Review of Evidence

In one of the earliest studies (published in
2006) evaluating breastfeeding and outcomes in
infants with NAS, the authors performed a retro-
spective review of 190 infants stratified by type
of feeding on the fifth day of life.7 Infants who
received more than two feedings per day as for-
mula were placed in the formula-fed group;
otherwise, they were placed in the breastfed
group. In addition to being retrospective in nat-
ure, this study has other considerable limita-
tions. Still, it is important, as it was the first
study of its kind to evaluate such a large popula-
tion. The investigators found that infants with
NAS who were fed primarily breast milk com-
pared with those fed formula had a later onset
of NAS (10 vs 3 days, p<0.001), required

pharmacologic treatment less often (52.9% vs
79%, p<0.001), and had a shorter length of stay
(LOS) (15 vs 19 days, p=0.049).
Another retrospective cohort study published

in 2009 found that mothers who breastfed their
infants for at least 72 hours reduced the odds
that their infant would require pharmacologic
treatment for NAS by half (odds ratio [OR] 0.55,
95% confidence interval [CI] 0.34–0.88;
p=0.013).3 Several studies of varying size have
followed that continued to substantiate the evi-
dence that breastfeeding mitigates the need for
pharmacologic treatment of NAS.8–12

In a cohort of 124 women, the effect of breast-
feeding on NAS management in infants exposed
to either methadone or buprenorphine was exam-
ined.11 Similar to the other studies, they found
that breastfed infants required a shorter duration
of pharmacologic treatment for NAS: 28.6 days
for those who were breastfed compared to
46.7 days for those who were not (p<0.05). When
stratified by method of opioid maintenance, the
methadone-exposed group demonstrated a
shorter duration of treatment for breastfed infants
compared to formula-fed infants; however, the
buprenorphine-exposed infants did not demon-
strate a difference based on feeding type.
A retrospective review of 295 mother–infant

pairs examined the effects of a rooming-in pro-
gram on the need for pharmacologic treatment
of NAS.13 Rooming-in can occur in various
degrees, but ultimately, the benefit comes from
maternal involvement in the bedside care of her
infant. This enables the mother to participate in
settling the infant, minimizing withdrawal symp-
toms, but also allows for more opportunity for
skin-to-skin holding, cuddling, and breastfeed-
ing. In this retrospective review, only 12% of
infants who were breastfed required pharmaco-
logic treatment with opiates compared to 37% of
infants who were not breastfed. This is equiva-
lent to a 79% decrease in the odds of an infant
requiring pharmacologic treatment if the mother
is breastfeeding (OR 0.21 � 1.43, 95% CI 0.1–
0.42, p<0.001). This facilitation of breastfeeding
is thought to be one of the primary reasons why
rooming-in was demonstrated to decrease the
need for pharmacologic treatment.
A retrospective review of 194 infants compared

breastfed infants (n=32), formula-fed infants
(n=150), and infants receiving expressed breast
milk (n=12) to determine if feeding modality had
an impact on NAS.14 The investigators found no
statistically significant difference among groups
for average NAS score (p=0.47), peak morphine
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dose for those who required treatment (p=0.2), or
the proportion of those who required treatment
(p=0.11). Several confounders could account for
the difference in outcomes in this study including
categorizing feeding modality based on method of
feeding during the first 2 days of life; statistically
significant differences between groups for both
maternal characteristics (methadone dose) and
infant characteristics (prematurity); and the small
sample size of the expressed breast milk group.
Table 1 summarizes the findings of studies

evaluating the effects of breastfeeding in infants
with NAS.

Pharmacology and Breast Milk

It is important for clinicians making decisions
concerning medication use in lactating mothers to
understand properties that affect medication dis-
position and breast milk. Medications pass into
and out of breast milk via passive diffusion.4

Properties consistent with increased passage into
breast milk include lower molecular weight,
higher lipophilicity, and minimal protein bind-
ing.15 Medications with a high pKa (> 7.2) may
become ionized and therefore trapped in breast
milk.4 Medications with poor oral bioavailability
may be of little concern despite passage into milk
since systemic exposure in the infant would be
minimal. Investigators often use infant dose, an
estimate of the maximum possible dose that
an infant might receive, to express the drug
concentration in maternal milk.15 Methadone is a
low-molecular-weight, highly lipophilic medica-
tion that would be expected to pass into breast
milk. Researchers examined the milk of 12
women taking methadone 20–80 mg/day along
with blood from eight of their infants16; they cal-
culated a mean infant dose at approximately 2.8%
of the maternal dose.
Another group17 studied the relationship

between maternal methadone plasma and milk
concentrations in conjunction with infant serum
plasma methadone concentrations. This study
established that methadone concentration in
breast milk is independent of the maternal dose.
Further, they determined that infant methadone
serum concentrations were not related to the
need for pharmacologic treatment for NAS.
These investigators established that methadone
concentrations in milk are low (2.2–8.1 ng/ml),
leading to the conclusion that any risk of
adverse effects from this exposure is outweighed
by the benefits of breastfeeding.

Since the publication of the Maternal Opioid
Treatment: Human Experimental Research
(MOTHER) study, which demonstrated decreased
need for morphine and shorter lengths of stay for
infants born to mothers taking buprenorphine
compared to methadone, it has become more
commonplace to see pregnant women who are
being maintained on buprenorphine for opioid
dependence.18 With very little buprenorphine
passed into breast milk and its poor oral bioavail-
ability, minimal amounts would be expected to
make their way into the breastfeeding infant. Sev-
eral small studies have verified that serum con-
centrations of buprenorphine in infants exposed
through breastfeeding are minimal.19 One of the
more recent studies on this subject followed
infants of breastfeeding mothers receiving
buprenorphine for 4 weeks.20 Four infants were
exclusively breastfed for the full 4 weeks, and the
other three received supplementation with for-
mula. All infant outcomes assessed in this
study (weight gain, sleeping patterns, skin color,
and elimination and hydration patterns) were
found to be normal in each infant, further estab-
lishing the safety of buprenorphine in breastfeed-
ing.
Literature surrounding NAS and breastfeeding

focuses on maternal methadone or buprenor-
phine use; however, NAS sometimes results from
maternal prescription opiate use. Table 2 sum-
marizes safety information and recommendations
for various opiates in breastfeeding.

Organizational Recommendations

The ABM develops clinical protocols for
addressing the common medical problems that
may affect breastfeeding. In the setting of sub-
stance use disorders, the ABM has a dedicated
protocol to guide clinicians in deciding which
mothers should and which mothers should not
breastfeed their infants.22 The recommenda-
tions for breastfeeding include making a
patient–infant specific care plan for patients
that includes the following: a drug and sub-
stance abuse history; medical and psychiatric
status; medication needs of the mother; infant
health status; the infant and mother’s support
system status; and plan for postnatal care for
both infant and mother. Based on these guide-
lines, mothers fall in one of the three follow-
ing categories: encourage breastfeeding, use
caution in breastfeeding, and discourage breast-
feeding.

BREASTFEEDING AND NEONATAL ABSTINENCE SYNDROME Holmes et al 863
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Encourage Breastfeeding

Mothers should be encouraged to breastfeed if
she is engaged in a substance abuse program, con-
sent is given to discuss progress in the program,
and plans for postpartum treatment with a sub-
stance abuse counselor are established.22 The
patient should be planning to continue treatment
for substance abuse postpartum, and abstinence
from the substance should be established for
90 days before delivery. Toxicology screening
should be negative at time of delivery. The mother
should also be engaged and compliant in prenatal
care. Patients who are stable on methadone or
buprenorphine maintenance therapy should be
encouraged to breastfeed regardless of dose.
Mothers who partake in drinking alcohol may do
so; however, they should wait 90–120 minutes
after ingestion before breastfeeding or expressing
milk (unless it is to be discarded). Patients who
smoke cigarettes may breastfeed; however, they
should be encouraged to stop smoking. Cannabis
has long-term neurobehavioral effects when
infants are exposed to its smoke. Mothers should
be discouraged from using marijuana while
breastfeeding. Current evidence is insufficient to
make this a contraindication in breastfeeding, but
ABM urges that caution should be used.

Use Caution in Breastfeeding

The ABM encourages that risk versus benefit
be weighed in certain situations such as sub-
stance abuse relapse, concomitant use of other
prescription medications deemed incompatible
with lactation, the mother is engaged in prenatal
care after the second trimester, the mother does
not maintain sobriety in the outpatient setting,
lack of support systems, or the mother reports
only wanting to breastfeed her infant to retain
custody or maintain her sobriety in the postpar-
tum period.22

Discourage Breastfeeding

There are only a few reasons that mothers
should be discouraged from breastfeeding.22 The
first is that the patient is not engaged in a sub-
stance abuse treatment program or plans not to
engage in a postpartum program. The second is
that the mother is not engaged in prenatal care
or has a positive toxicology screen, with the
exception of marijuana. If the patient relapses
within 30 days of delivery, the patient should be
discouraged from breastfeeding. Last, if the
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mother chronically consumes alcohol, she
should not breastfeed.
Although the ABM offers the most comprehen-

sive recommendations for breastfeeding infants
with NAS, other organizations, such as AAP and
ACOG, offer guidance as well. Some practitioners
may recall that the AAP previously endorsed
breastfeeding if a woman was taking methadone
doses of 20 mg or lower23; however, this is no
longer a current recommendation. The AAP
guidelines now state that breastfeeding infants
with NAS is recommended in most situations due
to its association with less severe NAS that is less
likely to require pharmacologic treatment.6 The
AAP further supports the ABM recommendation
of encouraging breastfeeding unless otherwise
contraindicated and expresses that methadone
and buprenorphine maintenance therapies are not
contraindications.24 The AAP specifically recom-
mends avoiding street drugs such as phency-
clidine (PCP), cocaine, and cannabis, which have
been detected in human milk, while breastfeed-
ing.24 The result of using these drugs may be asso-
ciated with poor neurobehavioral effects.24

ACOG’s Committee Opinion on Opioid Abuse,
Dependence, and Addiction in Pregnancy states
that women maintained on methadone or
buprenorphine should be encouraged to breast-
feed as long as they do not have other contraindi-
cations, such as HIV infection/AIDS.25

Dangers of Illicit Drug Exposure

Although it is optimal for patients to receive
treatment for their addiction, patients may relapse
into active use of illicit drugs while breastfeeding.
For this reason, clinicians should be aware of the
dangers of polysubstance abuse and include this
in the information provided when counseling

mothers.26 The neonatal effects depend on the
substance used. Amphetamines, when used in
clinical doses, are considered compatible with
breastfeeding.21 On the contrary, metham-
phetamine remains in the breast milk for 48
hours and has proven fatal in some reported
cases.27 Benzodiazepines, such as lorazepam, dia-
zepam, and alprazolam, can accumulate in a pre-
term infant or neonate, causing increased
sedation.27 In breastfed infants, apnea, with-
drawal, and sedation have all been reported.19, 21

The proportion of pregnant women in the
United States who use cocaine is estimated at
10%.28 Several published case reports describe
seizures, tachycardia, and irritability in infants
who have been exposed to cocaine through
breast milk.28–30 In addition to the multitude of
risks to the health of the infant due to exposure
to the illicit substance, there is also potential
risk due to associated lifestyle choices. Intra-
venous drug use and risky lifestyles (e.g., prosti-
tution, theft) put the infant at risk for HIV and
other sexually transmitted infections. The
mother may also be cognitively impaired while
attempting to care for the child, which may also
put the child in life-threatening situations. It is
the clinician’s role to screen the infant and edu-
cate the mother on other possible healthy life-
style choices.

Barriers to Breastfeeding an Infant with NAS

Perhaps the greatest barrier to breastfeeding for
women with opioid dependence is the inaccurate
and inconsistent information they receive from
different sources, including health care profes-
sionals.11, 31, 32 Despite all of the evidence to the
contrary, some clinicians continue to advise opi-
oid-dependent mothers not to breastfeed.

Table 2. Safety of Various Opiates in Lactating Mothers21

Opiate
Lactation Risk
Categorya Comments

Methadone L2 Most thoroughly studied opioid related to breastfeeding and neonatal abstinence
syndrome; 1 infant death reported, but breast milk may not have been the
sole source of methadone

Buprenorphine L2 Subclinical amounts found in breast milk; poor oral bioavailability
Buprenorphine +
naloxone

L3 Subclinical amounts found in breast milk; poor oral bioavailability

Hydrocodone L3
Oxycodone L3
Oxymorphone L3
Fentanyl L2
Codeine L4 Concern for potential overdose if mother or baby is an ultrarapid metabolizer;

at least one infant death has been reported
Morphine L3
aRisk categories are defined as follows: L2 = limited data, probably compatible; L3 = no data, probably compatible; L4 = possibly hazardous.
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One potential barrier to breastfeeding in this
population is social prejudice. Mothers may be
told by well-meaning but uninformed caregivers
that they should not breastfeed their infant.3, 17

Likewise, mothers may be advised by their own
mothers, sisters, and partners that they should
not breastfeed.33 Mothers may be reluctant to
express interest in breastfeeding for fear of being
shunned by those who do not understand or
support breastfeeding in this population.
Mothers and/or their partners may also be con-
cerned that their infant may receive an overdose
of methadone through breast milk.32

A retrospective review of 276 NAS-diagnosed
infants found both breastfeeding initiation and
continuation rates to be low.31 Seventy-five per-
cent of the infants in this study were born at
Baby-Friendly–designated institutions, thereby
indicating they would have adequate support from
knowledgeable health care professionals including
lactation consultants. Despite this support, breast-
feeding rates continued to be low. Potential barri-
ers identified by these authors included the time
commitment required for recovery itself, limited
financial resources, medical and psychiatric
comorbidities, and NAS symptoms.
Recovery does require a significant time com-

mitment.31, 32 Women who are maintained on
methadone will be required to travel to a metha-
done clinic daily to receive their dose. Regard-
less of whether they are receiving methadone or
buprenorphine, they will need to report regu-
larly for urine drug screening. Depending on
where mothers are in their sobriety, they may
have to attend regular meetings. This time con-
straint may make breastfeeding seem impossible
for some women.
Women in recovery for addiction often have

limited financial resources.31, 32 Traveling to the
hospital to breastfeed or bring expressed milk
may be a barrier in itself. Add in the cost of tra-
vel, parking, and any child care for older sib-
lings, and this may become cost prohibitive.
Women with a history of substance abuse are

at risk for viral infections such as hepatitis B and
hepatitis C virus.32 Although infection with either
virus is not considered a contraindication to
breastfeeding, there is potential for misunder-
standing, and some women may be steered away
from breastfeeding erroneously. Likewise, this
population is known to frequently have multiple
psychiatric comorbidities.22 Although the condi-
tion itself would not be a contraindication to
breastfeeding, the psychoactive medications used
to treat them may be.

Finally, infants who are experiencing symp-
toms of NAS may be hypertonic and irritable.31

They may have nasal stuffiness and general feed-
ing problems. These symptoms can work against
the mother as she attempts to breastfeed.
Another potential barrier to breastfeeding is

the common misconception that the poor weight
gain experienced by infants with NAS is misin-
terpreted as poorly established lactation.34 There
are several reasons for postnatal weight decline
in infants with NAS. The weight loss can be
attributed to poor, uncoordinated feeding, rapid
gut transit, and increased caloric expenditure
secondary to jitteriness, tachypnea, and poor
sleep patterns.6 These reasons combined can
lead to a net loss of weight early in the life of an
infant with NAS. For this reason, early excessive
weight loss or failure to regain birth weight in
the first week or two of life cannot be taken as a
sign of failure to establish lactation as
described.34 In considering the effects of NAS on
weight gain in early life, a greater tolerance of
weight loss may be appropriate in these infants
before supplementing breastfeeding with for-
mula.

Avoiding Rebound NAS in a Breastfed Infant

Anecdotally, clinicians who care for infants
with NAS have observed increasing NAS scores
(e.g., Lipsitz or Finnegan scoring systems)6 as a
sign of withdrawal occurring when breast milk
is withheld. Although no objective evidence, to
our knowledge, has been published specifically
describing increased NAS scores associated with
missed maternal milk feeding, case reports have
been published describing withdrawal after com-
plete cessation of breastfeeding.9, 35 Researchers
reported two cases of infants who experienced
withdrawal after abrupt cessation of breastfeed-
ing.35 In both cases, the infants had been dis-
charged home from the hospital without
requiring treatment for NAS. Maternal illness led
to withdrawal of breastfeeding in at least one
case. Cessation of breastfeeding precipitated
withdrawal in the infants. One infant experi-
enced this withdrawal at 6 weeks of life and the
other at 17 days of life. There is another report
of readmission of 4% of infants in a study of
NAS within 2 weeks of discharge.9 Each infant
had experienced either complete discontinuation
of breast milk or a considerable reduction.
Women who are breastfeeding infants at risk for
NAS should be advised to avoid abrupt discon-
tinuation of breastfeeding, if possible.
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Clinician’s Role in Identifying, Promoting, and

Counseling Mothers of Breastfeeding Infants
with NAS

In many institutions, a multidisciplinary team
cares for patients with NAS, and all members on this
team need to be aware of, and in agreement with,
the breastfeeding plan. Further, team members
should act as advocates for breastfeeding when
appropriate. Pharmacists are often key members of
this team in the context of assessing the safety of
medication exposure through breast milk.
There is a role for the clinician to identify

special circumstances related to breastfeeding an
infant with or at risk for NAS. An increased tol-
erance for weight loss or delayed weight gain
may aid in establishing successful breastfeeding
down the road.34 Counseling mothers on the
danger of potential withdrawal precipitated by
abrupt cessation of breastfeeding is another
specific role for clinicians.35 In addition, moth-
ers should be counseled on the adverse effects of
breastfeeding following use of illicit sub-
stances.26 They should have a clear understand-
ing that breastfeeding would no longer be
advised if they return to active use of illicit sub-
stances. Pharmacists specifically may be con-
sulted to interpret toxicology results or to assess
the safety of concomitant medications (e.g., psy-
chotropic medications) in breastfeeding mothers.
In all interactions, an important role of the

clinician is to be understanding of a patient’s
desire to breastfeed her infant. As more hospitals
push for a “breast is best” environment, a
mother who is attempting to or has stopped illi-
cit drug use should be afforded the same oppor-
tunities. As many studies have shown, there is a
need for more breastfeeding education, support,
and promotion, especially in mothers enrolled in
maintenance programs.9, 12 A clinician should
know the signs and symptoms of withdrawal of
an infant and know the correct responses and
resources for these instances.
Clinicians working with infants with NAS and

their families should be familiar with addiction as a
disease and not a moral shortcoming.36 This can
make for a better, more trusting relationship
between clinician and mother. Clinicians should
also be well versed in the organizational recommen-
dations outlined in this article to identify which
mothers are and which are not candidates for breast-
feeding. Mothers who are eligible to breastfeed their
infants should be educated and supported by those
involved in her care and the care of her infant.37

Infants with NAS may have a more difficult
time with breastfeeding due to poorly coordi-
nated sucking, swallowing, and breathing mech-
anisms.37, 38 Likewise, their hypertonicity may
make it difficult to position them to breast-
feed.39 A lactation consultant should be involved
in the interprofessional approach to the care of
these mother–infant pairs.

Conclusion

The benefits of breastfeeding for both mother
and infant are numerous and well documented.
Breastfeeding in infants with NAS, although con-
troversial in the past, is now known to convey
additional benefits specific to these infants. Sev-
eral organizations have published recommenda-
tions that support and assist in identifying
which mothers are candidates for breastfeeding.
Clinicians can play an important role in identify-
ing, promoting, and counseling mothers of
infants with NAS regarding breastfeeding.
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