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Optimal Care for NAS: Are We Moving in the
Wrong Direction?
Lauren M. Jansson, MD, Martha L. Velez, MD

The growing numbers of infants born to women with opioid use disorder (OUD) and experiencing neonatal
abstinence syndrome (NAS), and the increasing costs of their care,1 has led to a reassessment of prevailing
approaches to clinical treatment. Emerging protocols that reduce assessment to limited domains of infant
functioning are being adopted and advanced, raising several concerns.

NAS is a “generalized multisystem disorder”2 causing a dysregulation of the central and autonomic nervous systems
that manifests in a variety of physiologic and neurobehavioral signs, unique to each infant, in the domains of sleep-
awake control, motor and/or muscle tone, autonomic functioning, and sensory processing and/or modulation.3

Conventional NAS care incorporates nonpharmacologic treatment (ie, the assessment of the variable dysregulation
in specific domains of infant functioning particular to each infant, assessment of maternal capacities to understand
and address them, and alterations to the environment and handling to minimize dysregulation with maternal
support and education)3 as the principal, first-line therapy for any substance-exposed infant.4 Pharmacotherapy is
indicated for infants displaying persistently impaired functioning despite maximal, individualized nonpharmacologic
treatment. NAS scoring tools, such as the Finnegan tool5 and variants traditionally used to guide the introduction
and weaning of pharmacotherapy, have weaknesses such as subjective scoring and scoring of items that can be
attributed to typical newborn behaviors or other conditions, potentially leading to overtreatment and lengthy
hospitalizations.

A new approach, the Eat, Sleep, Console (ESC) assessment tool, combined simultaneously with other interventions,
including the “nonpharmacologic care bundle(s),” attention to maternal needs, and alterations in pharmacotherapy,
is being recently promoted. The ESC approach forgoes the identification and/or description of NAS-associated signs
and symptoms that are variable and specific to each infant and their impact on dyadic functioning and development.
Instead, ESC focuses on evaluating infants in 3 functional capacities: the ability to eat (infant able to eat $1 oz per
feed or breastfeed well), sleep (sleeps undisturbed for $1 hour), and be consoled from crying within 10 minutes.6

Medication for NAS is reserved for infants not meeting these criteria (ie, those unable to eat, sleep, or stop crying
despite the significant presence of any other sign or symptom of neurobehavioral dysregulation due to NAS).

Promoters of ESC define as effective outcomes reduced medication, shorter length of hospital stay, and lower cost6,7

as opposed to outcomes based on defining how the approach achieves optimal care for the infant affected by NAS.
Just as there may be harm in supplying more medication than is necessary for NAS treatment, there is likely to exist
short- and long-term harm from undertreatment of neonatal neuroregulatory dysfunction. We cannot assume that
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less medication, 1 of the primary described
outcomes of ESC intervention, is better.
The goal of any provider should not be to
pharmacologically treat as few infants as
possible but to identify and treat with
medication those infants who exhibit
persistent neurobiological dysregulation
that impacts the neonatal well-being and/
or development despite maximal
nonpharmacologic intervention tailored to
their NAS expression. Similarly, reduced
infant hospitalization days, and hence cost
(other described benefits of ESC), may
reduce familial disruption and benefit
payers and those families that are
supportive and able to access
comprehensive care and treatment
services for the mother and the infant.
However, families affected by addiction
will have varying levels of resources,
distress, and capacity for coping; many
families are poorly equipped to manage
an infant with NAS, or the mother has not
been engaged in OUD treatment. For those
families, minimal time to ensure that the
infant is thriving or to educate women
regarding the care of their infants and/or
fewer opportunities to explore and
intervene for other issues related to
maternal OUD may result in higher and
largely immeasurable overall costs for the
dyad and society in the long run. For
example, longer hospital stay and
discharge to a biological parent have been
associated with higher enrollment into
early intervention services for infants
diagnosed with NAS in 1 study.8

The minimized appreciation of NAS as the
infant’s ability to function in only 3 areas is
problematic and represents a narrow view
of the essential neurobehavioral functioning

of a newborn. An unstated premise of ESC is
that the signs and/or symptoms of NAS that
are displayed by the infant are benign and/
or inconsequential, so much so that they
need not be described, assessed, measured,
or included as important to the short- or
long-term treatment of the infant with NAS.
In truth, the signs and/or symptoms
displayed by a newborn undergoing NAS are
central to both understanding the
functioning (typical or atypical) of and
optimal treatment of the infant by the
provider and the mother as well as to the
pediatric care of the infant postdischarge.4

The neurodevelopmental domains of motor
and tone control, sleep-awake state
organization, autonomic regulation, and
sensory processing should be assessed
periodically and supported during the
neonatal period and beyond to promote
healthy development.9–12 Failure to assess
and intervene for concerns in the variable
domains affected by NAS can alter
neurostructural, neurophysiological, and
neuropsychological development in the
infant precisely at a critical time of brain
development. Protocols permitting a wide
range of neurobiologic dysfunction at this
critical time of brain plasticity may
adversely affect the trajectory of infant
development13 and the dyad’s interaction.

The neurodevelopment of the infant with
NAS is influenced by the experiences during
and after hospitalization. Evidence supports
the central importance of the caregiver
(maternal and others, including the
clinicians) accurately interpreting and
appropriately responding to the child’s
expressions of his or her bodily cues. An
environment and handling of a newborn
that are not responsive to the impaired

functioning of a dysregulated central and/or
autonomic nervous system can become a
source of early life stress, which can impact
the functioning and programming of the
hypothalamic-pituitary-adrenal axis14 and/or
cause dysmaturation of the autonomic
nervous system,15 both associated with later
neuropsychiatric and medical problems.
Parents may develop less ability to respond
effectively to their newborn if they do not
adequately understand the NAS display
beyond the infant’s ability to eat, sleep, or
stop crying and how to alter handling and
the environment to respond effectively to
the infant’s early signs of stress or
dysregulation.

Evidence reported involving ESC
interventions has other limitations.13,16,17 The
ESC results are not based on randomized
controlled studies of new protocols versus
traditional care. Each publication describes
different procedures and modifications
initiated at different points, and protocols
vary in medication management, rooming-in
versus NICU care, and nonindividualized
nonpharmacologic bundle interventions.
These concurrent, varied interventions
make it difficult, if not impossible, to assess
proponents’ claims.6,7 Baseline rates of
pharmacologic treatment were higher in
those centers implementing ESC (87%–98%)6,7

versus others using nonpharmacologic care
and standard assessments (∼50%–60%).18,19
Reported results of method implementation
are not substantially different from those
reported by centers evaluating different
methods of care improvement for the infant
and/or mother (Table 1). Finally, ESC
provides differential treatment to opioid-
exposed infants on the basis of a maternal
diagnosis of OUD (versus infants with

TABLE 1 Reduction in Pharmacotherapy Rates for NAS by Described Alterations in Treatment

Author, Year Method Applied Premethod Incidence, %a Postmethod Incidence, %

Grossman et al,6 2017 ESC plus other interventions 98 14

Wachman et al,7 2018 ESC plus other interventions 87 40

Welle-Strand et al,20 2013 Breastfeeding 80 54

McKnight et al,21 2016 Rooming-in 83 15

McCarthy et al,22 2015 Maternal methadone split dosing (60–80; undefined) 29

Wiegand et al,23 2015 Maternal medication (methadone versus
buprenorphine-naloxone)

52 25

Kelty and Hulse,24 2017 Maternal medication (methadone versus naltrexone) 42 8

a Of infants prenatally exposed to opioids requiring pharmacotherapy for NAS.

656 JANSSON and VELEZ



iatrogenic NAS due to treatment with opioids
for pain), which is ethically problematic.

There is every reason to support
innovation in clinical care that reduces
costs, and new treatment paradigms may
offer advantages over traditional care.
However, new protocols should be studied
rigorously and before implementation with
ethical safeguards and should contain
comprehensive evaluations of the
following: (1) short-term infant functioning
(including unique neonatal dysfunction and
perhaps pain) and neurobehaviors, (2)
long-term child functioning (including
neurocognitive, social-emotional, and
behavioral development), (3) maternal
functioning (including treatment
adherence, violence exposure, psychosocial
characteristics, and psychological and
neurocognitive functioning), and (4) dyadic
communication (including the infant
capacity for yielding interpretable cues
and the maternal perception of these cues
and of infant development), dyadic
interaction (including attachment), and the
environment.

The clinician’s judgment is paramount, and
an instrument cannot replace it. NAS is a
complex and poorly understood disorder.
Although the Finnegan has limitations, data
that have been published by using ESC is
insufficient for generalized use, yet this is
occurring.16 The providers adopting ESC
are using an unproven instrument that
has not been shown to optimize outcomes
that may have more problems than the
Finnegan. Neonatologists and
pediatricians should resist the premise
that vulnerable infants should be
discharged to vulnerable mothers as soon
as possible. Rather, the right starting point
for addressing NAS is optimal,
nonstigmatized treatment of the pregnant
and parenting woman with OUD;
universally applied, individualized
nonpharmacologic care for infant, defined
after thoroughly understanding the
unique NAS expression and including the
mother; and careful pediatric follow-up
with attention to the individual NAS
expression of each child and its effect
on development. There is a need to
assess current NAS treatment and care

strategies in the context of the maternal
and familial functioning and the
environment and to examine models
of care for the infant affected by NAS
in tandem with the mother affected
by OUD that go beyond hospitalization
days and pharmacotherapeutic treatment
rates to those that promote optimal
short- and long-term outcomes for the
dyad. To do otherwise may be more
harmful than beneficial.
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