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 Definitions and Classification of Opioids

 Opioid Pharmacology

 Epidemiology of opiate abuse

 Discuss opioid-maintenance treatment in pregnancy
› ACOG recommendations

› Literature review

 Review neonatal abstinence syndrome
› Provide overview of current treatment strategies

 NAS Research 

 Conclusions 

 Opium

› Refers to a mixture of alkaloids from the poppy 
seed 

 Opiates
 Consist of the naturally occurring compounds 

extracted from opium (Papaver somniferum)
 morphine, codeine, heroin

 Opioids

› Natural and synthetic substances with morphine-
like activity

 Can further be classified by their actions

› agonist (morphine, methadone)

› agonist/antagonist (Suboxone- buprenorphine and 
Narcan)

› partial agonist (Subutex- buprenorphine)

› antagonist (Narcan)

Trescot et al; Pain Physician 2008

 Have varying intrinsic affinity and efficacy at 

specific receptors (mu, kappa, and delta )

› Affinity

 a measure of the strength of interaction 
between a compound binding to its receptor

› Efficacy

 a measure of the strength of activity or effect 

from this binding at the receptor

Trescot et al; Pain Physician 2008

 Opiate agonists 

› Have both affinity and efficacy

 Methadone, morphine

 Opiate antagonists 

› have affinity but no efficacy 

 Narcan

 Partial opiate agonists 

› have affinity but only partial efficacy

 Subutex
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 Opioid receptors located on 

the presynaptic terminals of 

nociceptive C-fibers and A 
delta fibers

 Activation by an opioid 

agonist

› Indirectly inhibits voltage-

dependent calcium channels

 Decreases cAMP levels 

 Blocks the release of pain 

neurotransmitters (glutamate, 

substance P, calcitonin gene-

related peptide) from the 

nociceptive fibers resulting in 

analgesia

Trescot et al; Pain Physician 2008

Opioids and endogenous opioids 

 Activate presynaptic receptors on GABA neurons

› Inhibits the release of GABA in the ventral 
tegmental area 

› Allows dopaminergic neurons to fire more 
vigorously

 Extra dopamine in the nucleus accumbens is 
intensely pleasurable
 Dopamine seems to strengthen the inherent 

rewarding characteristics of drugs of abuse

Trescot et al; Pain Physician 2008

 Neurobiological changes play a role in 

the progression of opioid dependence

 Locus coeruleus 
› The primary source of almost all noradrenergic 

afferents in the brain

 Norepinephrine may play a role in 
encouraging drug-seeking behaviors and 
eventual dependence

 Opioid mu agonists acutely inhibit the activity 
of the locus coeruleus
 Inhibits the release of noradrenaline at synaptic 

terminals

Benich et al; Prim Care Clin Office Pract  (2011)

 With chronic opioid exposure, tolerance develops 
as the rate of noradrenaline release over time 
increases toward normal

 Abrupt discontinuation of exogenous opioids 

› Results in supranormal release of noradrenaline

 Produces the autonomic and behavioral signs 
and symptoms characteristic of withdrawal

PEDIATRICS Volume 129, Number 2, February 2012

 Opioid withdrawal syndrome 

 Thought to be due to hyperactivity in the 
locus coeruleus once opiate inhibition is 
discontinued

 a2-adrenergic medications (clonidine) for 
assistance in the treatment of opioid 
withdrawal symptoms
 Provides symptom relief by decreasing some of 

the noradrenergic hyperactivity in the central 
nervous system

 Has been use as an adjunct therapy to opioids for 
NAS

Benich et al; Prim Care Clin Office Pract  (2011)
Agathe et al; Pediatrics 2009
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 Neurobiologic changes 
contributing to opioid 
withdrawal syndrome 

› Changes in G 
protein–coupled 
receptors

› Variations in 
transcription and 
translation

› Increased activity of 
cyclic adenosine 
monophosphate 
second messenger 
channels

Benich et al; Prim Care Clin Office Pract  (2011) 

 Pure opioid agonists stimulate μ receptors and are 
the most potent analgesics

› Morphine, Methadone, hydromorphone, and 
fentanyl

 As the dose is increased, analgesia 
theoretically occurs in a log-linear fashion

 The degree of analgesia induced is limited 
only by intolerable dose-related adverse 
effects

 Full agonists are controlled substances 
because they can produce effects similar to 
the drugs of abuse they are used to replace

 Opioid agonists/antagonists and opioid partial 

agonists (buprenorphine, nalbuphine)

› Exhibit a ceiling effect on the degree of 

analgesia that they can produce

› The respiratory depressant effects of partial 

agonists are not completely reversed with 
naloxone

Trescot et al; Pain Physician 2008

 Buprenorphine (Buprenex)

› Partial mu receptor agonist that also possesses 
some antagonist properties at the k receptor

› High affinity for (1000- fold higher than 
morphine)and a slow dissociation from mu-

opioid receptors 

 Blocks other opioids temporarily

 Can precipitate acute withdrawal by displacing other 
opioids from the mu receptor

Benich et al; Prim Care Clin Office Pract 38 (2011)

 Absorbed through GI and mucosal membranes
› Oral formulation has poor bioavailability due to 

extensive metabolism in the gastrointestinal tract

› Bioavailability ranging from 30 to 50 percent of the 
intravenous dose 

› Maximal plasma concentration is reached within 
one hour

› Metabolized primarily in the liver via the 
cytochrome P450
 Mean plasma elimination half-life is 37 hours

Benich et al; Prim Care Clin Office Pract 38 (2011)
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Buprenorphine with naloxone

 4:1ratio for sublingual administration 

› 2 mg/ 0.5 mg and 8 mg/2 mg

› Used to prevent abuse through injection of the 
medication that is intended to be used 

sublingually

› This combination is effective because naloxone 

has minimal efficacy when taken sublingually, 
but it exerts full antagonist properties if injected

 Case mortalities have been reported in both adults and 
children

 Majority of adult mortalities can be explained by 
poly-substance abuse (benzodiazepines)

 In children, buccal absorption is likely to be the 
major route of exposure
 more common for children to either chew or suck on 

tablets 

 bioavailability from the buccal route is lower than by 
the sublingual route (28% vs 51%)

 The ceiling effect on respiratory depression does 
not seem to hold true in these cases

Number of unintentional exposures in children is increasing

 Data from the American Association of Poison 
Control Centers
› Buprenorphine exposures in children younger than 6 years 

old increased dramatically 

 2002 (2 cases) 
 2008 (907 cases)

› Methadone exposures (same age group) doubled from 
155 cases to 332 cases during the same 6- year period

 In 2010, the number of buprenorphine exposures 
exceeded methadone exposure in children <6 
years old

Kim et al; Pediatrics 2012
Bronstein et al; 2010 National Poison Data System (NPDS): 28th Annual Report. Clin Toxicol (Phila). 2011

 Death from opioid pain relievers (OPR) is an epidemic in 
the United States

 Sales of OPR quadrupled between 1999 and 2010 
› Enough OPR were prescribed IN 2010 to medicate every 

American adult with a standard pain treatment dose of 5 mg of 
hydrocodone (Vicodin) taken every 4 hours for a month

› Abuse of OPR costs health insurers approximately $72.5 billion 
annually in health-care costs

› State-based prescription drug monitoring program records and 
insurance claims information can identify and address 
inappropriate prescribing and use by patients 

› State laws and regulations based on these data need to be 
enacted, enforced, and rigorously evaluated 

MMWR. November 4, 2011/ Vol. 60 / No. 43 

MMWR. November 4, 2011/ Vol. 60 / No. 43 

 Among pregnant women aged 15 to 44, 5.0 % 

were current illicit drug users 

› Based on data averaged across 2010 and 2011

› Rate among women in this age group who were not 
pregnant (10.8 %)

› This rate was not significantly different from the rate 
averaged across 2008-2009 (4.5 %)

Substance Abuse and Mental Health Services Administration; 2011
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 Marijuana remains the most commonly used illegal 

drug, followed by cocaine

› Wong et al; International Journal of Gynecology and 

Obstetrics 114 (2011) 190–202

 Under-recognition of prenatal drug abuse is 
common
› Azadi et al; American Journal of Obstetrics & Gynecology (2008)

Pediatrics 2012;

Major public health problem 

 with an estimated prevalence of 20–40%

› has dangerous consequences for both mother and fetus

 Among pregnant opioid agonist-maintained women, 

the rate of smoking is four times higher than in the 
general population of pregnant women

› Heavy tobacco smoking in opioid-maintained 
pregnant women is associated with adverse medical 

and developmental consequences for the newborn

 Lower birth weight and length

Winklebaur et al; Euro Addict Research 2009

 Purpose:

› To determine the prevalence of substance abuse in an 

inner city population at delivery admission by universal 
urine toxicology screening

 Study design: 

› Retrospective analysis of universal urine toxicology 

screening at admission for delivery on the LSU obstetric 

service at University Hospital in New Orleans

 Results: 

› Four hundred sixty-two women delivered during the first 4 

months of 2005

› Four hundred and sixteen (90%) had a urine screen 

performed and 79 (19%) screened positive for 1 or more 

substances

 Rates of a positive test by substance: 
› cocaine (3.1%)

› amphetamines (2.4%) 

› barbiturates (2.1%)

› opiates (2.6%)

› THC (17.2%)

› benzodiazepine (5.7%)

› phencyclidine (0%)

 19 % of the tested population screened positive for at 
least 1/7 substances at admission for delivery
› Women who used illicit substances were older and of higher 

parity 

› Low birthweight and HIV were particularly prevalent in those 
who screened positive for cocaine and/or amphetamines
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 A history of self-reported tobacco use was an 

indicator of illicit substance abuse

› 59% of cocaine/amphetamine users had a history of 

tobacco use compared to 10% of nonusers

 Self-reported alcohol use during pregnancy was 

also correlated to illicit drug use

› 27% among cocaine/ amphetamine users compared to 

only 1% of nonusers

 Preterm birth and low birthweight were more 

common among illicit drug users compared to 
nonusers

Authors Conclusions

 Universal screening at the time of delivery for 
maternal substance abuse may be of limited 

benefit for the current pregnancy

› The timing of universal screening should be 

considered earlier in pregnancy for any real 
potential for benefit to be realized

Azadi et al; American Journal of Obstetrics & Gynecology MAY 2008
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 Lifestyle issues

Prostitution , Theft, and  violence

 Chronic untreated heroin use is associated with an 
increased risk of

› Fetal growth restriction

› Placental abruption

› Fetal death

› Preterm labor

› Intrauterine passage of meconium

ACOG Committee Opinion No. 524, May 2012

 Associated with:

› Compulsive drug-seeking behavior

› Physical dependence

› Tolerance

 Once physical dependence has occurred, 
withdrawal symptoms occur if use is discontinued

ACOG Committee Opinion No. 524, May 2012

 Rationale

› To prevent complications of illicit opioid use and 
narcotic withdrawal

› Encourage prenatal care and drug treatment

› Reduce criminal activity

› Avoidance of the risks associated with a drug 
culture

 Comprehensive opioid-assisted therapy that 
includes prenatal care reduces the risk of obstetric 
complications

 The use of an antagonist, such as naloxone, to 
diagnose opioid dependence in pregnant women 
is contraindicated
› Induced withdrawal may precipitate preterm labor/fetal 

distress 
› Naloxone should be used only in the case of maternal 

overdose to save the woman’s life

 Medically supervised withdrawal from opioids in 
opioid-dependent women is not recommended 
during pregnancy 
› Withdrawal is associated with high relapse rates

ACOG Committee Opinion No. 524, May 2012
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 Methadone

› Accepted since the late 1970s to treat opioid 
addiction during pregnancy

› Currently the only opioid medication approved 
by FDA for MAT (Medication Assisted Treatment) 

in pregnant patients who are addicted to 
opioids

› Reduces fluctuations in maternal serum opioid 

levels and protects the fetus from repeated 
withdrawal episodes

 Long half-life enables once daily dosing

Substance Abuse and Mental Health Services Administration  2011

 Prescribed and dispensed on a daily basis by a 
registered substance abuse treatment program

 Part of a comprehensive package including:
 prenatal care

 chemical dependency counseling

 family therapy

 nutritional education

 Other medical and psychosocial services 

 Dosages are managed by addiction treatment 
specialists within registered methadone treatment 
programs

ACOG Committee Opinion No. 524, May 2012

 Relationship between maternal methadone 
dosage and severity of NAS
› Several studies have examined this relationship

› Results are inconclusive and conflicting

› Systematic literature review/meta-analysis concluded that 
the severity of neonatal abstinence syndrome does not
appear to differ based on the maternal dose of 
methadone treatment

Dryden et at; BJOG 2001

Cleary et al; Addiction 2012

Seligman et al; J Peds 2010

Pizarro et al; Journal of Substance Abuse Treatment 40 (2011)

Cleary et al; Addiction 2010

 Well-recognized cause of QT prolongation in adults 
and can result in torsades de pointes

 The proposed mechanism for QT prolongation 

› Blockage of the potassium channel encoded by 
the human ether-a-go-go-related gene (hERG)
 hERG was first identified in 1994 and is found on 

chromosome 7

 codes for the potassium ion channel which mediates 
repolarization of the cardiac action potential

 blockage of this channel results in prolongation of the 
QT interval and a propensity to arrhythmia

Parik et al; Arch Dis Child Fetal Neonatal Ed; 2011

 Methods:

› 26 term infants born to mothers on 

methadone therapy had ECG 

recordings on days 1, 2, 4 and 7. 

› Results for days 1 and 2 were 

compared with healthy matched 

control infants born to mothers 

who were not receiving 

methadone 

› Results for days 4 and 7 were 

compared with published normal 

values

 Results: 

› In the methadone group, the QTc 

interval was significantly prolonged 

on days 1 and 2 of life

› On days 4 and 7, this increase was 

no longer present

› None of the infants in either group 

had any evidence of significant 

cardiac rhythm disturbance
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 Conclusions:

› Maternal methadone therapy can cause 
transient prolongation of the QTc interval in 

newborn infants in the first 2 days of life

› Newborns exposed to methadone are at risk of 

cardiac rhythm disturbances

 Bradycardia, tachycardia or an irregular heart rate 

in an infant born to a mother on methadone 
treatment should prompt investigation with a 12-

lead ECG
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 May be used in pregnant patients under certain 
circumstances

 Consensus panel recommends buprenorphine be 
used only when physician believes potential 
benefits justify risks 

 Potential candidates include
› Women who are opioid addicted but cannot tolerate 

methadone

› Those for whom program compliance has been difficult

› Those who are adamant about avoiding methadone

Substance Abuse and Mental Health Services Administration  2011

 May be prescribed by trained and approved 

physicians in a medical office setting

› Potentially increases the availability of treatment and 

decreases the stigma

 Patients need to be able to self-administer the drug 

safely and maintain adherence with their 
treatment regimen  

 Compared with methadone clinics 

› the less stringent structure of buprenorphine treatment 

may make it inappropriate for some patients who require 

more intensive structure and supervision

 Is one medication superior to the other in 

terms of:

› Fetal assessment

› NAS (severity)

 Dosage of morphine and other withdrawal 
medications

 Length of stay

 Cost  

 Methadone-exposed fetuses between 32-35 weeks 

demonstrated greater motor activity suppression and shorter 

duration of movements than their buprenorphine-exposed 
counterparts

 Methadone has also demonstrated a significantly higher 

incidence of a non-reactive non-stress test for fetuses 
between 31-33 weeks compared to buprenorphine-exposed 

fetuses 

 Growth restriction has been documented with both 
medications (Subutex and Methadone)

Jones et al; Addiction 2012

Complex and poorly understood disorder 

 Mainly referred to as:

› constellation of signs and symptoms of opioid withdrawal 

that includes motor and tone problems, respiratory 

symptoms, gastrointestinal problems and central nervous 
system symptoms 

 The syndrome itself is widely variable

› different infants displaying different symptoms with 

different intensities over time

Jansson et al; Acta Pædiatrica 2008

 Opiate withdrawal is often compounded by 

› Co-morbid poly-drug exposure

› Maternal psychiatric medications

 Antidepressants and benzodiazepines - also 
have their own withdrawal syndromes

 Neonatal abstinence syndrome withdrawal severity 
affects adaptation to postnatal life in critical 
regulatory areas of sleep, feeding, and autonomic 
function

Hayes et al; JAMA, May 9, 2012—Vol 307, No. 18
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 Varied clinical presentation likely due to

› Specific opioid used 

› Maternal drug history

 Smoking history

› Timing of the most recent use of drug before delivery 

› Maternal metabolism

› Maternal autonomic nervous system functioning

› Net transfer of drug across the placenta

› Placental metabolism 

› Infant metabolism and excretion

› Other factors
Jansson et al; Acta Pædiatrica 2008

Hudak et al; Pediatrics 2012

 Tobacco use in conjunction with methadone plays an 
important role in the timing and severity of NAS in 
prenatally exposed infants
› Babies of mothers who reported smoking 20 or more cigarettes/ 

day compared to smoking 10 or less cigarettes/day
 Significantly higher NAS peak scores of 9.8 versus 4.8
 Altered timing of peak NAS scores (113.0 h versus 37.8 h)

 Choo et al, Drug and Alcohol Dependence 2004

 Past 30-day daily average number of cigarettes smoked 
was significantly positively associated with

 total amount of morphine (mg) needed to treat neonatal 
abstinence syndrome (NAS)

 number of days medicated for NAS
 neonatal length of hospital stay in days
 negatively associated with 1 and 5 minute Apgar scores

Jones et al ; Drug and Alcohol Dependence 2012

Preterm infants 

 Lower risk of drug withdrawal with less severe 
and/or prolonged courses

 Lower gestational age seems to correlate with a 
lower risk of neonatal withdrawal

 The apparent decreased severity of signs in 
preterm infants may relate to

› developmental immaturity of the CNS

› differences in total drug exposure

› lower fat depots of drug

Hudak et al; Pediatrics 2012

Preterm infants

 Use Caution!!

› The clinical evaluation of the severity of 
abstinence may be more difficult in preterm 

infants

› No specific scoring tools have been developed 

for available for preterm babies

Hudak et al; Pediatrics 2012
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Optimal evaluation for the affected infants is currently 
unknown 
› Due to overall poor understanding of NAS 

 Several scoring scales have been developed for NAS
› Purpose to allow a systematic, objective, periodic and 

thorough evaluation of the newborn to determine the 
course of the syndrome and the need for pharmacologic 
therapy

 Many institutions use modified scales, and there are 
no standardized parameters for scoring individual 
items. 

Jansson et al; Acta Pædiatrica 2008

 The scoring thresholds and time between scores for 
institution of pharmacotherapy vary considerably

 Standardization of evaluation is necessary for the 

provision of optimal pharmacotherapy as well as 
the comparative interpretation of research findings

Jansson et al; Acta Pædiatrica 2008

National survey sent to determine monitoring and 
treatment of NAS

 Of the 102 individuals contacted, 75 participated in 
the survey
› Only 41 of the respondents (54.5%) had a written 

policy regarding the management of neonatal NAS

› 53 respondents (70%) always use an abstinence 
scoring system to determine when to start, titrate, or 
terminate pharmacologic treatment of neonatal 
NAS

› Finnegan scoring method was the most commonly 
used abstinence scoring system (49 of 75, 65%)

› 3 Respondents used the Lipsitz tool

 Is one medication superior to the other in 

terms of:

› NAS (severity)

 Dosage of morphine and other withdrawal 
medications

› Length of stay

› Cost  
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 Double-blind, double-dummy, flexible-dosing, randomized, 

controlled study in which buprenorphine and methadone were 

compared for use in the comprehensive care of 175 pregnant 

women with opioid dependency at eight international sites

 Primary outcomes

› Number of neonates requiring treatment for NAS

› The peak NAS score

› The total amount of morphine needed to treat NAS

› The length of the hospital stay for neonates

› Neonatal head circumference

Conclusions
 The results support the use of buprenorphine as a 

potential first-line medication for pregnant opioid-
dependent women who are new to treatment
› Important to understand that buprenorphine will not be effective for all 

patients

› With the newer data available, the indications for the use of 
buprenorphine are in-flux currently

 Current trend seems to be in favor of using 
buprenorphine
› The potential risk of unrecognized adverse long-term outcomes, 

which is inherent in the widespread use of relatively new medications 
during pregnancy, should always be taken into consideration

ACOG Committee Opinion No. 524, May 2012

 Disadvantages when compared with methadone 

› reports of hepatic dysfunction

› the lack of any long-term data on infant and 

child effects

› a clinically important patient dropout rate due 

to dissatisfaction with the drug

› a more difficult induction with the potential risk 

of precipitated withdrawal

› increased risk of diversion (ie, sharing or sale) of 
prescribed buprenorphine
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 There was a significant difference in the median 
time of morphine treatment initiation among the 

treated infants

 Median time to treatment initiation 

› methadone- exposed

 36 (26–60) hours 

› buprenorphine-exposed

 59 (46–83) hours (P < 0.01)

 Initial treatment should be supportive care (non-
pharmacological approach
› There is sparse empirical literature regarding the non-

pharmacologic care of drug exposed neonates

 Pharmacologic therapy may not be needed and will 
prolong hospitalization

 The individual functioning of each infant should be 
assessed thoroughly 
› Evaluating the ability to regulate sleep/awake states, 

autonomic, sensory, motor, and interactive capacities; and 
displayed behaviors

Kassim et al; Current Paediatrics (2006) 16, 172–175

Mother-Infant Dyad

 Commonly ―out of sync‖ or ―not bonding‖
› Due to often multiple negative experiences and maladaptive 

behaviors of the mother 
› Due to the frequently confusing constellation of signs/symptoms of 

abstinence and neurobehavioral dysregulation of the infant

 Requires a caring and well-trained staff which 
focuses on providing ongoing parenting support 
and education
› Getting mother /parents involved with therapy and nursing to learn 

specific soothing methods for their baby, cueing and sleep 
schedules
 Can result in improved maternal satisfaction and confidence

› Single patient rooms if available to enable improved bonding

Janson et al; Neoreviews 2011

 Minimal levels of methadone and buprenorphine 
are found in breast milk regardless of the maternal 

dose

 Breastfeeding should be encouraged in patients 
without HIV who are not using additional drugs and 
who have no other contraindications 

Hudak et al; Pediatrics 2012
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 For infants with significant NAS symptoms 
pharmacotherapy is warranted

 Medications used to treat the neurobehavioral 

symptoms related to prenatal exposure to 
psychoactive drugs vary widely among institutions

 Opioids 

› Drug of choice for neonatal opioid withdrawal

› Most commonly used first-line medications for 

opioid withdrawal 

 oral morphine solution

 tincture of opium 

 Methadone

Janson et al; Peds in review 2011

Osborn et al; The Cochrane Collaboration 2010

 For polydrug exposed infants, commonly 
employed medications are opioids, phenobarbital, 

and methadone

 Weight-based versus symptom-based treatment 
strategies can be employed

Janson et al; Peds in review 2011

Osborn et al; The Cochrane Collaboration 2010

 Little empirically based evidence supports the use 

of one medication or one treatment strategy over 
the other

› reflecting a paucity of randomized studies in this area

 Newer agents for the treatment of NAS are being 
explored 

› clonidine 

› buprenorphine

Janson et al; Peds in review 2011

 State Project

 Local Projects

 MFM Quip/NICU QUIP

 Vermont-Oxford iNICU
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The Ohio Children’s Hospitals Neonatal Research 
Consortium

 Objectives/Study Design

› Conduct prospective epidemiologic evaluation of the 
scope of NAS in the state of Ohio over calendar year 2012

› Information will be collected in a uniform manner from all 
sites participating in the research consortium
 Rainbow Babies and Children’s Hospital

 Akron Children’s Hospital Medical Center

 Toledo Children’s Hospital

 Dayton Children’s Hospital

 Nationwide Children’s Hospital

 Cincinnati Children’s Hospital  

› In addition, evaluation of a subset of clinically ordered 
samples (urine and meconium) and discarded tissue 
(umbilical cord specimens) will be collected and analyzed 
for presence of illicit drugs and for metabolites

The Ohio Children’s Hospitals Neonatal 
Research Consortium

› Aim 1:  To describe differences between children’s hospitals in 
Ohio and the demographic characteristics of neonates with 
abstinence syndrome, differences in the drugs of abuse 
detected, differences in management protocols for babies with 
NAS, differences in lengths of stay, and recidivism

› Aim 2:  To measure the substances and frequency of NAS in 
infants known to be exposed to maternal narcotics to detect 
regional patterns, and the incidence of multiple exposures.  
 Utilize the USDTL cord-stat method to assay 13 common drugs of 

abuse including
 amphetamines, cannabinoids, cocaine, PCP, opiates, methadone, 

tramadol, oxycodone, meperidine, buprenorphine, propoxyphene, 
barbiturates, benzodiazepines

The Ohio Children’s Hospitals Neonatal Research Consortium

› Aim 3:  To compare the performance of assays of the 

urine, meconium and umbilical cord in a subset of 100 

infants to determine the sensitivity, timeliness, and costs of 
each source

› Aim 4:  To estimate the degree to which management of 

the addicted mother during pregnancy impacts the 
severity of NAS

› Aim 5: To estimate differences in outcome according to 

the severity of the NAS, and to the medications (opioids 
and phenobarbital) used to manage NAS

 Aim
› To reduce the length of stay (LOS) for babies > 35 weeks gestation at birth born with 

neonatal narcotic abstinence syndrome by 20%

 Goals
› Adopt the Johns Hopkins modified Finnegan scoring tool and oral narcotic dosing 

regimen

› Staff Training

› Assure a high rate (>80%) compliance with use

› Assess  balancing measures

 Readmission to hospital within 1 week of DC

 Occurrence of seizures increases

› Assess  outcome measures

 Length of stay 

 Cost changes

› Assess process measures for compliance, consistency of use and satisfaction

› Adopt a Family Centered approach
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Pre-data (Coyle Protocol) 

 Total 89 babies

 Summa
› 53 total

 8  no treatment required
 37 compliant when treatment 

required

 General
› 17 total

 2 no treatment required
 12 compliant when treatment 

required

 Main Campus
› 19 total

 2 no treatment  required
 11 compliant when treatment 

required

Post Data (Johns Hopkins 
Protocol)

 Total 77 babies

 Summa 
› 30 total

 17 no treatment required

 4 compliant with treatment

 General
› 27 total

 4 no treatment required

 16 compliant with treatment

 ACH Main Campus
› 20 total

 3 no treatment required

 7 compliant with treatment

 Increasing opiate use in pregnancy (and in the 
general population) has become an major public 
health problem
› Associated morbidities and costs
› The majority of these mothers are also smokers which 

increases risks further

 Although not FDA approved for opiate 
maintenance in pregnancy, buprenorphine 
appears to have several benefits compared to 
methadone in terms of NAS severity and LOS
› Concerns regarding a higher drop-out rate around 

induction-time needs to be investigated

› Long-term safety profiles remain unknown with 
buprenorphine 

 There appears to be an association between birth 

defects and in-utero opioid exposure in general

› More research in this area is needed 

 More collaboration at the state/nation-wide level 
will be needed to foster more improved, uniform 

evaluation and future treatment strategies

 More randomized, prospective studies are needed 
to help determine the best maternal and neonatal 

treatment strategies

 Thank you


