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Abstract

Neonatal abstinence syndrome from opioids (NAS-O) is a multisystem disorder resulting in
neurological and gastrointestinal symptoms from the abrupt discontinuation of chronic fetal
exposure to opioids. Increasing opioid use during pregnancy has led to a five-fold increase in
NAS-O nationally over the past decade. Several knowledge gaps in our experiences with opioid-
exposed neonates have been identified: 1) universal maternal screening; 2) diagnostic tools for
newborn abstinence syndrome; 3) optimal treatment protocols; and 4) long-term
neurodevelopmental effects of fetal opioid exposure. This review article gives a broad overview of
the issues associated with screening, diagnosis, and management of opioid exposure in hewborns
as well as the issues with collecting accurate outcomes data to monitor efforts aimed at curbing
opioid exposure in children and NAS-O. Data specific to Oklahoma is provided, when available.

Background

The epidemic of overdose deaths from opioid use has become a hot topic across the country.
Deaths from prescription opioids in the early 2000s began to rise rapidly as the United States
consumed 85% of the oxycodone and 99% of the hydrocodone in the world, despite having
less than 5% of the world’s population. By 2014, Oklahoma was ranked number one in the
abuse of painkiller drugs.! Just two years later, there were 899 drug overdose deaths in
Oklahoma, a 68% increase from 2007.1 Of those, almost half were opioid-related overdose
deaths, at a rate of 11.6 deaths per 100,000 persons (compared with the national rate of 13.3
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deaths per 100,000).2 In response to the increasing awareness of the problem, The Oklahoma
Commission on Opioid Abuse was convened in 2017.

Opioid prescriptions are, by far, the largest contributor to opioid-related overdose deaths in
Oklahoma, resulting in a death rate three times higher than that of synthetic opioids or
heroin.2 In 2015, Oklahoma healthcare providers wrote the equivalent of one opioid
prescription for every Oklahoman, a rate 30% higher than the national average [IMS Health,
2016].2 Once someone can no longer legitimately obtain prescription opioids, they may turn
to cheaper and easier-to-obtain alternatives, such as heroin. Because these substances are
manufactured illicitly, they may contain ingredients unknown to the user, resulting in a
higher risk of death. Between 2012 and 2016, heroin overdose deaths in Oklahoma more
than doubled.?

In Oklahoma in 2012, an average of 2.5 opioid prescriptions were filled per pregnant
woman, with one woman filling 29 prescriptions and another having 16 different prescribers.
3 A national study in 2014 showed that more than one out of five pregnant women filled an
opioid prescription during pregnancy, typically for abdominal pain, lower back pain, joint
pain, or headaches.* As of July 2014, the top opioid prescribers for Oklahoma Medicaid
patients were in the fields of obstetrics (35%), dentistry (20%), family medicine (17%), and
emergency medicine (8%) with prescriptions typically for hydrocodone (63%) or oxycodone
(20%).5 There may be prescribers in other fields, such as surgery, orthopedics, or pain
management, who prescribe opioids more often but Oklahoma Medicaid typically covers
pregnant women and children which leads to the bias in the fields above as the primary
prescribers.

With the increasing use of heroin abuse and opioid-associated overdose deaths, it has been
determined that treating pregnant women with Medication Assisted Treatment (MAT) using
methadone or buprenorphine is safer than continuing illicit drug use. MAT is preferred to
stopping or weaning opioids during pregnancy, as abrupt discontinuation of opioids can
result in preterm labor or fetal death. Presently, most states cover methadone treatment;
however, there are often limits on dose and length of treatment. As a complete p-opioid
receptor agonist, methadone carries a high risk for abuse. Even with safety and efficacy
evidence, only 10% of the people who need treatment are receiving it due to many barriers,
including lack of both geographical and financial access.! Patients must be enrolled in a
methadone treatment program, which requires physically showing up to the treatment center
daily to obtain the medication, making recovery in a rural area difficult to maintain. There
are ~700 Oklahomans on waiting lists for inpatient treatment services daily. Buprenorphine
is a partial x~opioid receptor agonist with a lower risk for abuse and side effects. Despite
this, buprenorphine is not easily obtained because the federal government limits the number
of patients that any single healthcare provider can treat. Only about 3% of potential
providers registered with the Drug Enforcement Administration are authorized to prescribe
these medications for MAT, while, inexplicably, methadone can be prescribed for other
indications, such as pain, without limitation.®

As a result of the overall increase in prescription and illicit opioid use in the general
population, there are increasing numbers of infants exposed to opioids in-utero. Depending
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on the duration and specific opioid exposure, more than half of these neonates develop
Neonatal Abstinence Syndrome related to opioids (NAS-0), a group of withdrawal
symptoms that develop after birth. Symptoms may include a high-pitched cry,
inconsolability, diarrhea, voracious appetite, and seizures. In addition, infants with NAS-O
have lengthy hospital stays (weeks to months) with medical costs up to ten times those of
normal newborns.! The incidence of NAS (using the ICD-9 code of 779.5 and ICD-10 code
of P96.1, both for neonatal withdrawal symptoms from maternal use of [unspecified] drugs
of addiction) among Oklahoma Medicaid members increased from about 0.2% of live births
in 2008 to 1.1% in 2014, with the highest rates in the northeastern portion of the state.3 In
comparison, the Centers for Disease Control estimated the national average of NAS to be
0.6% of live births in the same year (CDC, MMWR, 2014).2

While the upstream issues related to opioid addiction and treatment must be addressed in the
adult population to truly fix the problem, the pediatric medical community is currently trying
to find the best way to treat opioid-exposed neonates in the short- and long-term. Through
the National Institutes of Health “Helping to End Addiction Long-term” (HEAL) initiative,’
funding has been provided to support the IDeA States Pediatric Clinical Trials Network,? a
research collaboration of 23 states and Puerto Rico (including Oklahoma), as they develop
the Advancing Clinical Trials in Neonatal Opioid Withdrawal Syndrome (ACT NOW)
project.? This project is designed to learn how to best treat and manage opioid withdrawal in
neonates, as well as how to determine and manage long-term developmental consequences.
Locally, the Oklahoma Perinatal Quality Improvement Collaborative is partnering with the
Alliance for Innovation on Maternal Health (AIM) to lead a quality improvement initiative
to reduce opioid exposure in pregnant women and their infants.

Diagnosis

The diagnosis of an opioid-exposed neonate requires a history or toxicology consistent with
the maternal use of opioids during pregnancy. Obviously, the reported rates of opioid
exposure will differ based on the method utilized (maternal interviews versus universal
toxicology testing). The American College of Obstetrics and Gynecology (ACOG)
recommends universal prenatal screening using validated screening tools, such as SBIRT
(Screening, Brief Intervention, and Referral to Treatment). They do not recommend routine
drug testing during pregnancy, but rather, targeted maternal urine drug testing if prenatal
screening interviews or complications are suggestive of use.10

Obtaining accurate data on the number of opioid-exposed neonates is a challenge that
involves appropriate diagnosis, documentation, coding, and data collection. While providers
are likely to diagnose infants with symptomatic neonatal abstinence syndrome, the diagnosis
of opioid exposure proves more difficult as not all infants will be symptomatic. Universal
newborn toxicology testing is not recommended and many hospitals have a protocol
recommending which infants should be tested, such as:

. Maternal history of drug use/abuse, positive screen on a validated screening tool,
or positive toxicology screen during pregnancy

. High risk living situations, such as prostitution or homelessness
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. Involvement with the Departments of Corrections or Child Welfare
. Minimal or no prenatal care

. Maternal age < 18 years

. Unexplained obstetric events (placental abruption, premature labor)
. Unexplained infant neurological complications

. Unexpected intrauterine growth restriction (IUGR)
. Development of drug withdrawal symptoms

If an exposure history is not determined prenatally, the diagnosis may be made when an
infant exhibits withdrawal symptoms after delivery. Several abstinence scoring systems have
been developed to lend some objectivity to assessing withdrawal symptomology.11-14 The
Finnegan scoring system has traditionally been the most widely adopted scoring tool, but its
use is limited to infants >37 weeks gestation and <1 month of age.1® Because the Lipsitz
tool has only 11 items to score, it may be preferred for NAS screening in newborn nurseries
because it requires less time and has good sensitivity for identifying clinically important
withdrawal.1! The Eat Sleep Console tool is the newest approach and focuses on the ability
of an infant to self-regulate to determine clinically significant withdrawal. A recently
conducted study showed that this approach is an effective method for the management of
infants with NAS that limits pharmacologic treatment and may lead to substantial reductions
in length of stay.14

Once an infant is suspected of exhibiting withdrawal symptoms, toxicology testing is
typically employed. Many hospitals have started using umbilical cord testing, as the costs
are comparable to the more historical methods of urine and meconium testing, and it offers
the advantage of storing umbilical cords for a couple of weeks in case an infant exhibits late
signs of withdrawal. Other comparisons between meconium and umbilical cord testing,
including cutoff values for positive opioid results, can be seen in Figure 1.

Because the time to symptomatic withdrawal is dependent on the substance and dose to
which the infant is exposed, infants may not show signs of withdrawal while in the hospital
during their birth stay.1® The two week period after birth is the prime period for withdrawal
symptoms to manifest and pediatric providers should keep NAS-O in their differential for
any infant with sepsis symptomology in this timeframe. They should be aware that many
birth hospitals may still have the umbilical cord available to send for toxicology testing to
confirm the diagnosis. Providers should also be aware that infants who are also exposed to
nicotine may exhibit heightened withdrawal symptoms and those exposed to selective
serotonin reuptake inhibitors (SSRIs) exhibit a prolonged (up to six months) serotonin
syndrome (drug toxicity) with symptoms that mimic opioid withdrawal and do not respond
well to the usual opioid treatments.

There are legal and social implications related to a diagnosis of opioid exposure or NAS-O.
Infants may exhibit signs of withdrawal even if the substance is taken legally, and most
infants born to mothers who are receiving MAT will show signs of withdrawal. While it is
controversial whether these mother-infant dyads should be reported to child protective
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services, as the mothers were receiving medical treatment, most providers would not
electively report cases where maternal and infant toxicology were negative for additional
drugs of abuse. However, the Oklahoma Statute HB3104 was amended in May 2018 to
remove the exception in the definition of a drug-endangered child that included “newborns
who test positive for a controlled dangerous substance, with the exception of those
substances administered under the care of a physician.”*" The Oklahoma Statute now
mandates reporting to the Department of Human Services for any newborn who tests
positive for a controlled dangerous substance, as well as those diagnosed with Neonatal
Abstinence Syndrome. The burden of mandatory reporting has been broadened to “every
physician, surgeon, or other health care professional including doctors of medicine, licensed
osteopathic physicians, residents and interns, or any other health care professional or
midwife involved in the prenatal care of expectant mothers or the delivery or care of infants
shall promptly report to the Department instances in which an infant tests positive for
alcohol or a controlled dangerous substance. This shall include infants who are diagnosed
with Neonatal Abstinence Syndrome.”1” The preferred method of reporting is by one team
member calling the Department of Human Services’ Statewide 24-hour Child Abuse Hotline
at (800) 522-3511 with the following information:

. The names, addresses, ages and whereabouts of the child and the child’s parents,
or other persons responsible for the child’s welfare;

. Information pertaining to any safety-related issues child welfare may need to be
aware of prior to making contact with the family, such as domestic violence,
presence of weapons, or use of illegal substances;

. The nature and extent of the abuse;

. Any historical information on the family related to the safety and well-being of
the children and their parents or other identified caretakers.

Issues Related to Data Collection

Without universal maternal and infant toxicology screening, there will always be
underreporting of opioid-exposed newborns. One of the easiest and most efficient ways to
collect data is through coding and billing methods. However, this approach relies on the
medical coders who depend on providers to document appropriately. Many exposed infants
can be treated with non-pharmacological methods, such as limited visitors, low lighting,
swaddling, ear muffs, and cuddlers, without the need for pharmacological treatment. None
of these interventions are typically documented in the medical record, without the use of a
checklist or other deliberate means of documentation. Premature infants are less likely to
exhibit symptoms of withdrawal due to a shorter exposure time and greater placental
metabolism with more p-glycoprotein transporters to pump the drug back into the maternal
circulation. Providers often do not assign an official diagnosis of neonatal abstinence
syndrome unless the infant requires pharmacological treatment, missing an opportunity to
identify affected babies. The current ICD-10 codes have made the issue even more difficult,
as the rate of reported infants depends on which code(s) an organization decides to use in the
numerator for affected infants. As of October 2018, new codes will help delineate the
substance(s) a newborn may be affected by with the appearance of multiple new codes
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including P04.14 “Newborn affected by maternal use of opiates” (Figure 2). This new
coding scheme will allow a better distinction of opioid-exposed newborns but will still not
delineate those exposed from maternal illicit abuse versus medication-assisted therapy.
Furthermore, providers and coders will need to be educated regarding the proper coding of
P96.1 “Neonatal withdrawal symptoms from maternal use of drugs of addiction” versus the
new codes which are exposure codes. An infant could have a code of P04.14 for exposure
alone or codes for both P04.14 and P96.1 if they are exposed and exhibit symptomatology.

Another way to capture data is to utilize insurance claims records. Typically, this is not
easily done with private insurers so most data collectors request data from public insurers
and extrapolate the results to the entire population. This imposes an inherent bias in data
collection that should be recognized. An efficient source of prescription data comes from the
prescription monitoring programs (PMP) in each state, such as the one enacted in Oklahoma
in November 2015. PMP InterConnect currently allows prescription data transmission
between 45 states, including Oklahoma.18 All prescription drug dispensers in Oklahoma
must submit information to the system within 24 hours of dispensing a scheduled narcotic.
Data from this source may overestimate the number of prescription drug users as not all
filled prescriptions are actually utilized, and obviously, not all are abusers. Furthermore,
there is also the issue of diversion where an individual may take a medication prescribed to
someone else, something not easy to track. These issues make it difficult for states to collect
consistent data for comparison and to determine whether quality improvement interventions
are effective at decreasing unnecessary prescribing or opioid exposure in newborns and/or
symptomology in hewborns.

Management

The management goal for infants with NAS-O is to create an optimal environment for the
establishment of normal growth and development and the successful integration into their
environment and family.19 The American Academy of Pediatrics recommends a two-tiered
approach to management, first using non-pharmacological interventions and progressing to
pharmacotherapy only when those measures fail.20 Typically, one of the scoring tools
mentioned previously will be used to assess an infant assumed to be exhibiting signs of
withdrawal, with each tool having a certain threshold for initiating pharmacological
treatment.

Non-Pharmacological Interventions

Non-pharmacological interventions should be initiated at birth for all infants with known
opioid exposure, and should continue throughout the hospital stay, regardless of the need for
pharmacotherapy. The goals of these measures are to provide the infant with an environment
that supports their ability to self-regulate and may include:1°

. Encouragement of parental involvement with skin-to-skin, cuddling, and
massage
. Swaddling to provide boundaries with the infant’s hands near their face
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. Providing a low-stimulation environment that includes a darkened room away
from the noisy neonatal intensive care area to promote physiologic stability

. Encouraging breastfeeding when the mother is not actively using drugs as it may
reduce the severity of NAS symptoms and the need for additional
pharmacotherapy, reducing length of stay.21:22

. Providing small, frequent feedings and higher calorie or lactose-free formula for
non-breastfeeding infants, depending on growth and other symptoms, such as
diarrhea and/or emesis

. Providing rhythmical rocking using swings or vibrating bouncy seats
. Giving a warm, swaddled bath
. Providing a pacifier to soothe

One of the keys to successful implementation of behavioral interventions is to provide
parental support and education so that parents can actively participate in the care of their
infants throughout the hospital stay.23 Parents should be taught to understand their child’s
cues so they can help the infant to self-soothe. Families should be taught to treat the baby
like it has a migraine, as most adults have some experience with this concept (quiet, dark
room with decreased stimulation to sleep it off). Hospital staff need to be aware of their own
judgements when dealing with these families, as these mothers already feel guilty because
their child is withdrawing from a substance that she was taking, even with MAT. Guilt and
shame may drive the family away, making it difficult to treat the infant without
pharmacological treatment. It is important to praise the mother for maintaining sobriety
when toxicology screens are clean and for families to feel empowered to care for their infant
as part of their child’s treatment team, with the responsibilities of providing all of the non-
pharmacological care. Therefore, the practice of the infant rooming in with the mother is
encouraged, as this is one of the contributing factors in reducing length of hospital stay for
these patients.24

Pharmacological Interventions

Optimizing non-pharmacological interventions can successfully reduce the need for
pharmacotherapy.14 However, due to severity of symptoms, pharmacotherapy cannot be
avoided in some cases. The American Academy of Pediatrics recommends drug-specific
therapy from the same class as the drug of exposure.29 Morphine and methadone are the two
most common agents used for the treatment of NAS-O and are recommended as first-line
treatment options in the American Academy of Pediatrics guidelines for NAS.20:25 More
recently, buprenorphine has been of interest due to its higher safety profile and a study by
Kraft and colleagues had promising results for its use as a potential first-line agent.26 A
limited number of studies, mainly retrospective, have compared morphine with methadone
as a first-line treatment option for NAS.28-31 One prospective study showed that methadone-
treated infants required a shorter length of treatment (14 vs. 21 days, £=0.008) and required
fewer rescue doses (6 vs. 9, p=0.64).30 However, both agents were dosed every four hours,
potentially underdosing morphine and overdosing methadone due to their differences in half-
life. Although a consensus has not been reached regarding the optimal first-line agent for
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treatment, a recent study demonstrated that use of a protocol-driven weaning taper resulted
in significantly shorter duration of treatment (17.7 vs. 32.1 days, p<0.0001).2” When
weaning opioid replacement therapies, weight gain should be one of the factors monitored as
infants showing severe signs of withdrawal often have poor weight gain related to their
increased metabolic rate.32

The authors convened a Task Force on NAS to develop a standardized algorithm for the
management of neonates with NAS in our institution. We have opted to use phenobarbital
and clonidine as second-line adjunctive therapies for the cases in which NAS symptoms are
not controlled, despite maximal opioid replacement. The algorithm can be seen in Figure 3.

Outpatient Follow-Up

There is controversy in the outpatient management of opioid replacement therapies for NAS-
O. The decision to treat on an outpatient basis requires an individual assessment of each
situation and a clean maternal toxicology screen (absent prescribed medications). The
maternal history, home environment, degree of parental involvement during hospitalization,
anticipated length of treatment, and comfort of the follow-up physician are all factors in the
decision to treat on an outpatient versus inpatient basis. For infants determined to be
appropriate candidates for home therapy, we recommend waiting until the infant is on the
lowest dose of opioid-replacement medication (weaning by interval, not dose) and
dispensing the medication in individual dosing syringes, as the volumes are very small and
difficult to measure.31 Methadone has a longer half-life than morphine and can be a good
choice for home use, as dosing times tend to be less rigid than when given by nurses in the
hospital.

Providing a thorough discharge summary for a newborn affected by opioid exposure or
neonatal abstinence syndrome is important for continuity of care. The summary should
include the following:

. Maternal history of medication-assisted treatment or substance abuse treatment
. Results of any maternal toxicology testing during pregnancy

. Length, type, and dose of in-utero opioid exposure (ICD-10 code P04.14 for
newborn affected by maternal use of opiates)

. Whether the infant exhibited symptoms of neonatal abstinence syndrome
(ICD-10 code P96.1 for neonatal withdrawal symptoms from maternal use of
drugs of addiction)

O Required treatment of NAS-O with non-pharmacological treatment
only

O Required pharmacological treatment of NAS-O with type of opioid
replacement used, highest dose required (mg/kg/day), length of
treatment through the time of discharge

J Okla State Med Assoc. Author manuscript; available in PMC 2019 July 26.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Ernst and Makkar

Page 9

. If the infant is being discharged on home opioid replacement therapy, the
weaning plan should be documented and the family should be given a written
copy with instructions on what to do if symptoms increase during the wean

. A reference that mandatory reporting (including PMP database query for home
prescriptions) has taken place with the reporting date

. Details on follow-up appointments including recommendations for long-term
neurodevelopmental follow-up

Long-Term Neurodevelopmental Follow-Up

Opioid use can have detrimental effects on brain development, as opioid consumption can
lead to neuro-apoptosis. Multiple researchers have reported development and behavioral
problems in infants with prenatal drug exposure.33-36 Neurodevelopmental outcomes in
NAS patients are difficult to predict and depend on the complex interaction of prenatal and
early postnatal experiences. Many academic institutions have pediatric developmental clinics
that specialize in this population and can provide close multidisciplinary long-term follow-
up. Services and consultations related to prenatal substance exposure and child development
are available in Oklahoma through A Better Chance program at The University of Oklahoma
Health Sciences Center in Oklahoma City (https://www.oumedicine.com/department-of-
pediatrics/department-sections/devbehav/child-study-center/programs-and-clinical-
services/a-better-chance). Referrals can be made by calling (405) 271-5700.
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Key Points

The rate of opioid-exposed neonates is rising, in part, due to the
overprescription of opioids in women.

The diagnosis of an opioid-exposed neonate can usually be made in the first
two weeks of life, based on maternal history and screening, infant
symptomatology, and toxicology testing.

Oklahoma now has a mandatory reporting statute for all medical professionals
who interact with mothers and infants exposed to controlled substances.

Pediatric providers should include neonatal abstinence syndrome in their
differential for sepsis in the first two weeks of life and should be aware that
cord testing may be available at the infant’s birth hospital for up to two weeks
after birth.

The majority of opioid-exposed infants can be treated with non-
pharmacologic measures by training the caregivers to respond to the infant’s
Cues.

For those infants who require pharmacological treatment, adopting a
treatment protocol results in shorter treatment duration and hospitalization.

New ICD-10 codes will be available in October 2018 which include P04.14
(newborn exposure to maternal opiates) and P96.1 (newborn withdrawal
symptoms

Provider documentation is important for data collection and quality
improvement projects in addition to communication between providers and
the provision of optimal longitudinal care.

Long-term neurodevelopmental follow-up is important to optimize outcomes
for infants who have been prenatally exposed to opioids.
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Opioid Meconium Umbilical Cord

Screening Screening

Cutoff Levels for Positive Results
Buprenophrine / Suboxone 20 ng/g 1 ng/g
Codeine / Morphine 20 ng/g 0.5 ng/g
Fentanyl NA 0.5 ng/g
Heroin Metabolites 20 ng/g 1 ng/g
Hydrocodone / Lortab / Vicodin 20 ng/g 0.5 ng/g
Hydromorphone / Dilaudid 20 ng/g 0.5 ng/g
Morphine 20 ng/g 0.5 ng/g
Oxycodone / OxyContin / Percocet 20 ng/g 0.5 ng/g
Oxymorphone 20 ng/g 0.5 ng/g
Merperidine / Demerol NA 2 ng/g
Methadone 10 ng/g 2 ng/g
Naloxone NA 1 ng/g
Propoxyphene / Darvocet NA 1 ng/g
Tramadol NA 2 ng/g

The last trimester  The last trimester
Exposure Detected of a full term of a full term
pregnancy pregnancy
Can be collected
immediately after
birth and stored
for testing if
symptoms
develop
More sensitive for
More sensitive for  heroin, fentanyl,
cannabis use meperidine, and
Tramadol use

Must wait until
Collection / Testing / Storage enough specimen
obtained (48 hrs)

Drug Specific Testing

Figure 1:
Differences in Toxicology Screening Using Meconium versus Cord Screens3’

Note: Routine toxicology screening in newborns is intended for clinical and social support
decision making. Chain of command handling of samples has legal implications for
Department of Corrections or employment purposes and is not typically utilized in
toxicology testing in newborns. If chain of custody is required, a special form should be
obtained from the testing lab and the sample must be designated specifically for this
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specialized documentation and tracking of the collection, handling, and shipping of the
specimen.
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P04.13 | Newborn affected by maternal use of anticonvulsants
P04.14 | Newborn affected by maternal use of opiates

P04.15 | Newborn affected by maternal use of antidepressants
P04.16 | Newborn affected by maternal use of amphetamines

P04.17 | Newborn affected by maternal use of sedative-hypnotics
P04.18 | Newborn affected by other maternal medication

P04.19 | Newborn affected by maternal use of unspecified medication
P04.1A | Newborn affected by maternal use of anxiolytics

P04.40 | Newborn affected by maternal use of unspecified drugs of addiction
P04.42 | Newborn affected by maternal use of hallucinogens

P04.81 | Newborn affected by maternal use of cannabis

P04.89 | Newborn affected by other maternal noxious substances

Figure 2:
New ICD-10 Codes Available in October 201838
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SCREENING PHASE (Delivery Room / Postpartum)

Scores <4 Screening for NAS
] [ with Lipsitz Scoring

Monitor for minimum of 72 hours {}

- BEGIN
MONITORING PHASE Transfer to NICU

Discharge with

Scores *4x 3

Parental Education

MONITORING PHASE (NICU)

NAS Scores< B MNAS Scores B or Greaterx 2

NAS Scoring with Non-Pharmacologicintervention
AND
Pharmacologic Intervention

Observation
Non-pharmacologic intervention MODIFIED FINNEGAN

TOOL

NON-PHARMACOLOGIC  TREATMENT PHASE (NICU) PHARMACOLOGIC

OBSERVATION BASED ON MATERNAL [ MATERMNAL DRUG EXPOSURE TYPE '
DRUG EXPOSURE HALF-LIFE
\ J Non-Opioid Poly-Drug opicid
or Unknown including O pioid
SHORT HALF-LIFE v v
Observe 72 Hours
U LOBIGANE -0 Phenobarbitalor Mor phine or Morphine or
D Merphine * Methadone Methadone
Earlier discharge may
Discharge if . . \/ —'\\ / e
be considered if:
NAS scores are [ High NAS scores persist or worsen ]
stabie. e NAS scoresare
e Increase Dose or Add Clonidine if ANS symptoms or
e Stable home/ consider 2nd Line Phenobarbitalif CNS symptoms
social situation predominate
Add other 2nd/3rd line agent

[ WEANING TREATMENT —Based on NAS S core J

Instructions for Discharge
® Continue NAS scoring g 3-Hrs after medication discontinued until all NAS scores are <4 for 24-48 Hrs.
*  Arrange Follow Up Care

* Cchoose Phenobarbitalif primarily CNS symptoms, Morphine for GI/ Autonomic symptoms. [ANS)

Figure 3:
Screening and Treatment Algorithm for Neonatal Abstinence Syndrome for The University

of Oklahoma Children’s Hospital Newborn Services
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