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Opium
Refers to a mixture of alkaloids from the poppy
seed

Opiates

Conisist of the naturally occurring compounds
extracted from opium (

morphine, codeine, heroin

[@]e]le]le
Natural and synthetic substances with morphine-
like activity

Have varying intrinsic affinity and efficacy at
specific receptors
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

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 freatment strategies

NAS Research

Conclusions

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

Opiate agonists
Have affinity and efficacy
Methadone, morphine
Opiate antagonists
have affinity but no efficacy
Narcan
Partial opiate agonists
have aoffinity but only partial efficacy
Subutex
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Opioid Pharmacology

Table 1. Analgesic effects at apioid receptors.

M (1) Dalta (3) Kapps (1)
<M 1 - Analgesia I + Analgesia, sedation, dyspned, Fresynaptic
psychomimetic effects, miosis,
«Mu 2 - Sedtion, vorniting, respiratory depression, euphoria, Opioid receptors located on
respiratory depression, pruritus, dysphoria. dyspnea " e
euphoria, anorexia, urinary retention, the presynaptic terminals of
physical dependence nociceptive C-fibers and A
delta fibers
Endogenons Peptides
Enkephalins Agonist Agonist Activation by an opioid
P-Endorphin ‘Agonist agonist agonist
Dynorphin A Agonist Agonist Indirectly inhibits voltage-
Ao dependent calcium channels
Morphine Agonist ‘Weak agonist Decreases CAMP levels
Codeine ‘Weik agonist Weakk agonist Blocks the Postsmaptic
Fentany] “Agonist neurotran:
substar .
Meperidine Agonist Agonist fide) from th 5+, enhance
Methadooe Agonist iceptive fibers resulting in Q) inkbix
Antagonists analgesia
Naloxone | Antagonist | Weak Antagonist | Antagonist Fig, 4, Opioid receptar locations
Nultrexone [ ‘Antagonist [ Wetk Antagonist [ ‘Antagonist Trescot et al; Pain Physician 2008 Agud ey

‘Modified from Millers Anesthesia ()

Opioids and endogenous opioids Neurobiological changes play a role in|
Activate presynaptic receptors on GABA neurons the progression of opioid dependencyg
Inhibits the release of GABA in the ventral
tegmental area ) )
Allows dopaminergic neurons to fire more The primary source of almost all noradrenergic
vigorously afferentsin the brain

Extra dopamine in the nucleus accumbens is g‘r?é%%lpoegpi)rﬁg%?um?ségEngtggI[?QICiors andl

infensely pleasurable eventual dependence

Dopamine seems to strengthen the inherent Opioid mu agonists acutely inhibit the activity
rewarding characteristics of drugs of abuse of the locus coeruleus

Inhibits the release of noradrenaline at synaptic

Trescot et al; Pain Physician 2008 terminals

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

Opioid withdrawal syndrome

With chronic opioid exposure, tolerance develops Thought fo be due to hyperactivity in the
as the rate of noradrenaline release over time locus coeruleus once opiate inhibition is

discontinued

a2-adrenergic medications (clonidine) for
assistance in the freatment of opioid
Abrupt discontinuation of exogenous opioids withdrawal symptoms

Results in supranormal release of noradrenaline * Provides symptom relief by decreasing some of
the noradrenergic hyperactivity in the central

Produces the autonomic and behavioral signs nervous system
and symptoms characteristic of withdrawal . Hissbeen use as an adjunct therapy fo opioids for

increases toward normal

PEDIATRICS Volume 129, Number 2, February 2012 e s 2
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Pure opioid agonists stimulate p receptors and are

Neurobiologic changes ;
2 & the most potent analgesics

confributing to opioid
withdrawal syndrome

Changesin G
protein-coupled
receptors

Variations in
transcription and
translation
Increased activity of
cyclic adenosine
monophosphate
second messenger

Morphine, Methadone, hydromorphone, and
fentanyl
As the dose is increased, analgesia
theoretically occursin 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

channels o the drugs of abuse they are used to replace
Benich et al; Prim Care Clin Office Pract (2011)

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
Benzodizepines, meprobamate, butorphanl, pentazocing, propasyphene naloxone
Buprenex, Phenergan vith codeine

Table 2:DEA schedules of eontrolled drugs.
Schedule Criteria Exanples

Nomedical use; high addicton patential | Heroin, marijana, PCP

Medica usehigh addiction potential Morphine,orycodone, methadone, entaryl amphetamines
Medica use; moderae addiction potential | Hydrocodone, codeine, anabolic eroids

Medica useJow abuse ptential
Medica uselow abuse potential

Modified from 110

Trescot et al; Pain Physician 2008
5138 Vi painphysicianjoumal.com

Absorbed through Gl and mucosal membranes
Oral formulation has poor bioavailability due to
extensive metabolism in the gastrointestinal fract

Bioavailability ranging from 30 to 50 percent of the
infravenous dose

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- Maximal plasma concentration is reached within
opioid receptors one hour
Blocks other opioids temporarily Metabolized primarily in the liver via the

Can precipitate acute withdrawal by displacing other cytochrome P450
opioids from the mu receptor Mean plasma elimination half-life is 37 hours

Benich et al; Prim C i ffice Pract 38 (2011
Benich et al; Prim Care Ciin Office Pract 38 (2011) enich of o Prim Care Cigoiice et Salizolly




Buprenorphine with naloxone
4:1ratio for sublingual administration

2mg/ 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

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 <é
years old

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

FIGURE 2, Rates* of oploid pain rellever (OPR) overdose death, OPR
treatment admissions, and kilograms of OPR sold — United States,
1999-2010

8

OPR deaths/100,000
Treatment admissions/10,000
OPR salles kg/10,000

Year

* Age-adjusted rates per 100,000 population for OPR deaths, crude rates per

10,000 population for OPR abuse treatment admissions, and crude rates per
10,000 population for kilograms of OPR sold.

MMWR. November 4, 2011/ Vol. 60 / No. 43
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Buprenorphine May Not Be as Safe as You Think: A Pediatric Fatality From
Unintentional Exposure
Monica Smddy, Robert S. Hoffman and Lewis . Nelson
:130:¢1700: ongmally published online November 5. 2012:
DO 10.1542/peds 2012-1342

Hong K. Kim.
Pediatrics 2012

Case mortalities have been reported in both adults and
children
Maijority 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

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 evel
American adult with a standard pain tfreatment 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

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




Marijuanaremains 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)

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 fimes 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

TABLE 1 Major Drugs of Abuse*
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Opicics CNS Stimulants NS Depressants Hallucinagens

agorists hmphetamines Meshal

Indoteaikylarmires (15D, psilocn, piloeytin, DMT, ET)

Marghine Detroamphetamine Deasdrinel  Barbiturates. Phenylethylarines (mescsline, peyotel
Cadeine Methamphetamine Benadiazegines Phenylisoprogylamines (MDA, MDA, MOMS, MOEX)
Methadone Amphetamine sulfste (her sedatiehypnctics  Inhalants
Meperidine Demeral Amphetamine congeners Methaquslone (uzalue)  Solvents and aerosols (glues, gasaline, paint thinner,
tlesring solutiors, nail polish remover, Frean)
{eycodone (Percodan, OxylR, Benzphetamine Didrex) ‘Blutethimide (Doriden) Nitrites
Percalone, Raxicodone,
Percozet, OxyCantind
Fropocyphere (ianvon) Diethylprogion (Teruste] Crlorel hydrate Hitrous oxide
Hydromorphone Milsucid)  Fenfuramine Cannzbinoids
Hydrocodane ortab, Vicodin)  Phendimetrazine (Adipost Bortril  Marijuzre
Prelu2)
Fertanyl (Sublimase) Phentesriine (dipex, Zantryl) Hashish
Tramatol (Ultram Uracet)  Cocaine
Hervin Methylpheridate (Ritlin. Goncerta)
Antagarists Femaline (©yert
Nalure {Narcan) Phenyigropenalaming
Nalreane ez} Fnencyelidines
Vized Agonist-Antagonists Hicotine

Pentazocine (Tahwind
Buprerorphine (Buprene)

LET, Gthytryptamine. BT dimethgtryptamine 150, isergic acid diesylamide, WA g Bdmetngene:

fscszasyl; 2nd MUDR,
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Universal screening for substance abuse
at the time of parturition

Al Azadi, MD; Gary A. Dildy 111, MD

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

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

RESIDENTS’ PAPERS

www.AJOG.org

Universal screening for substance abuse
at the time of parturition

Ali Azadi, MD; Gary A. Dildy 111, MD

Rates of a positive test by substance:
cocaine (3.1%)
amphetamines (2.
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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Universal screening for substance abuse
at the time of parturition

Ali Azadi, MD; Gary A. Dildy 111, MD

Universal screening for substance abuse
at the time of parturition

Al Azadi, MD; Gary A. Dildy 111, MD

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 foillicit drug use
27% among cocaine/ amphetamine users compared to
only 1% of nonusers
Preterm birth and low birthweight were more
common among lllicit 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 Obstefrics & Gynecology MAY 2008

Neonatal Abstinence Syndrome

and Associated Health Care Expenditures
United States, 2000_2009 Stephen W, Patrick, MDY, MPH, MS

et E. Schumacher.
JANMA, May B 201 2—WVol 307, Mo, 15 Robert humacher, MD
Corredted on May 16, 2012 3 yworth, MD, MS

w M. Dhavis, M, MAPE

Table 3, Mean Hospital Charges and Length of Stay for Neanatal Abstinence Syndrome vs All Other US Births

—————————————— Figure 1. W eighted Nationd Estimats of Mean (55% CI)

Figure 2, Weighted Naticnal Estimates of the Rates of HAS per 1000 Hospital Biths r 1 Plo
the Rates of Matemal Opiate Use per 1000 perYeur 2000 2003 2006 2000 Trend
Haospital Births per Year

e Neonatal Abstinence Syndrome

. Unweighted sample, No. 200 3761 5200 9674

H Length of stay, d 158 (142-17.3) 15.9(14.5-17.3) 15.3(14.6-16.0 164 (158-17.1) 08
% Hospital charges, 2008 US § 39400 (33400-45400) 47900 (40B00-55100) 44600 (40400-48800)  53400(48000-57 700 <.001
S All Other US Births

" Unwelghted sampie, No. 784191 890582 1000208 1113123

i Length of stay, d 318081 32031382 32082383 333334 <001

Hospital charges, 2009 US § 6500 (5900-7300) 7300 (6900-7600) 8200 (7800-8600 9500 (9000-8900) <001

Eror e
Ervor barsindicate 95% CL P for trend < 001 over the indicate 35% CLP for rend < 001 over the staly pe-
study period. The unweighted sample sizes for moth- od, (ghted sample sizes for rates of NAS
with and without antepartum opiate use and for all other US hospital births are 2920 and
are 967 and 833 434 in 2000; 1058 and B43 133 iy 784191 in 2000, 3761 and 330562 in 2003; 5200
2003; 2160 and 879910 in 2006; and 4563 and and 1000 203 in 2006; and 9674 and 1113123 in

B16 554 in 2009, respectrvely. 2008, respexinely

Drug expasure (Washington)
~+-- Neonatal abstinence syndrome (Washington)

Table 4, Proportions of US Hospital Charges for Neonatal Abstinence Syndrome by Payer*

Weighted % (95% C)) —s— Neonatal abstinence syndrome (United States)
I 1
Year gh ple, No. Medicald Private Payer Self-pay Other Payer
2000 220 687 B33-76.7) 182(146-225) 8766133 142095 .
2008 761 6.9 @68-735) 108(169-23.1) 654593 38(1.68.7) -
2008 5200 737 (104-76.7) 100(164-220) 5504489 19(1.3:28) §
A0 %7 844804 176015.-204) 202434 2001429 &
3 Perozntages fay not sum to 100 becauss of rounding. E
1938 JAMA, May 9, 2012—Vol 307, No. 18 02012 American Medical Association. All vights reserved.
o o 16 2012 0

2000 2001 2002 2003 2004 2005 2006 2007 2008

Fig. 1. Trends in prenatal drug exposure and neonatal
abstinence syndrome in Washington State and the United
States; 2000-2008.

Creanga. Maternal Drug Use and Neonatal Morbidity. Obstet
Gynecol 2012.




i, 2. Conrbuion of specilc cagres of dnigs 1o
prenaial drug exposume (A) and neonatal abstinence syn-
drorne (B) in Washinglon Stale: 2000-2008, Note: Exclu-
sive exposure fo opioids, cocaine, and other prychoopic
drugs s shown; expasure to multiple drugs includes expo-
sure b bwe or more g categories as presentesd in the i
Creanga, Motemal Diug Use and Neanatal Morbidty. Ghstet
Eynccol 2012

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

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

5/7/2013

Table 3. Associations Between Prenatal Drug Exposure and Neonatal Abstinence Syndrome and
Perinatal Health Among Neonates in Washington State, 2000-2008

Drug-Exposed (n=9,024)

nexposed Prematurity-
Perinatal Health An seo 427) Mean Crude LBW-Adjusted _ Adjusted
mes (N=669,451)  Mean (SD) or % (SD) or % OR (95% CI)* OR (95% CI)' OR (95% CI)*
Delivery-related associations
Cesarean delivery 281 a0 120.0-13)
Preterm delivery’ 211 3.1)
Birth weight (g)' 3,385 9557 9, 0628(€501) ~3269 (3387 10 -5
LBwW 3402-36)
Disorders relating to short o5 170 302932
gestation and LBW
LBW- or prematurky-
founded associations
Length of bih 26(63) 65012.0) 380740 242326) 262528
hospitalization (d)
Foeding probloms 34 104 3403136 222023 220023
Respiratory distress 13 34 27243 120.0-13) 120.1-1.4)
syndrome
Other respiratory 67 156 260427 1801.7-20) 1.8(1.7-1.9)
onditions
$D. sandard deviation; OR, oddsrati CI, confidence inteval LBW low binh weigh
The reference group for dichotomous oucomes in ail models comprises neonates with a vaginal delivery, without LBW, delivered at of
2467 sy WA (G g o i  estason and LEW, foacing probierme, repuraiory ditnus syndecena, cahar rspiraoey
itions,

um;m'
Nodel e ony for LEW tintweight data mising or 03% o cass).
« Mol e onky for promamiity (padons! g ke it for 0% case)

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

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 fo save the woman's life

Medically supervised withdrawal from opioids in
opioid-dependent women is nof recommended
during pregnancy

Withdrawal is associated with high relapse rates

ACOG Committee Opinion No. 524, May 2012



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

Methadone

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

ment 40 (2011)

Clinical Guidelines 17 Warch 2009

QTe Interval Screening in Methadone Treatment ==
Wori J. Krantz, MD; Judith Martin, MD; Barry Stimmel, MD; Davendra Mehta, MD; and Mark C.P. Haigney, D

Table 2. Consensus Recommendations.

Recommendation 1 (Disclosure): Clinicians should inform patients of
arrhythmia risk when they prescribe methadone.

Recommendation 2 (Clinical History): Clinicians should ask patients about
any history of structural heart disease, arthythmia, and syncope.

Recommendation 3 (Sereening): Obtain a pretreatment electrocardiogram
for all patients to measure the QTc interval and then a follow-up
electrocardiogram within 30 days and annually. Additional
electrocardiography is recommended if the methadone dosage exceeds
100 mg/d or if patients have unexplained syncope or seizures.

Recommendation 4 (Risk Steatification): If the QTc interval is greater than
450 ms but less than 500 ms, discuss potential risks and benefits with
patients and monitor them more frequently. If the GTc interval exceeds
500 ms, consider discontinuing or reducing the methadone dose;
eliminating contributing factars, such as drugs that promote hypokalemia;
or using an altemative therapy.

Recommendation  (Drug Interactions): Clinicians should be aware of
interactions between methadone and other dnugs that pessess QT
interval-prolonging properties or slow the elimination of methadone

)Te = rare-corrected Q.
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Methadone

Prescribed and dispensed on a daily basis by a
registered substance abuse treatment program
Part of a comprehensive package includin

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

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

Maternal methadone therapy increases QTc interval
in newborn infants

R Parikh,' T Hussain,” G Holder," A Bhoyar,® AK Ewer'-4

Arch 0 Chi Fotal Nocntal £4 Z011:96:F141-F143

Table 1 Qe interval in study patients
W Mesaims)  SDiwsl paine
e itorv d 1
Methadons m o u <0001
= ) n
control infar o mo Qe et duy 2
who we N Mathadons E ® <0001
methador Conid woom =
_ [r—r—
Results for d n Methsone. Ed m n 083
Narmal w »
e intervl day 1
Methadone 5 5 o
ults Narmal w0 )
In the methadone group, the QTc
i antly prolonged Arch (s Chit? Fetal Neonats! 50 2017, 96:F141-F143. doc10 1136/50¢. 2008181701

on days 1 and 2 of life

On days 4 and 7, thisincrease was
no longer present

None of the infants in either group

had any evidence of significant
cardiac rhythm disturbance



Maternal methadone therapy increases QTc interval
in newborn infants

R Parikh,! T Hussain, G Holder,' A Bhoyar,? AK Ewer! 4
ach D ik et Neonatl E0 2011 86.141-FL

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
freatment should prompt investigation with a 12-
lead ECG

LM janssan et ol Drug and Alcohol Dependence 122(2012) 213-219
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Methadone and perinatal outcomes:

a retrospective cohort study

Brian . Cleary, MSc; Jean M. Donnelly, MB, BCh, BAO); Judith D. Strawbridge, MSc; Paul ], Gallagher, Phi;
‘Tom Fahey, MD; Martin J. White, MD; Deicdre . Murphy, MD

OBJECTIVE: The purpose of this study was to examine the relationship
among methatorie mantenance tieatment, pernatal outcomes, and
necnatal abstinence syndrome.

STUDY DESIGN: This was a retrospective cohort study of 61,030 sin-
gleton births at a large maternity hospital from 2000-2007.

RESULTS: There were 618 (1%) women on methadone at delivery.
Mathadone-exposed women were more likely to be younger, to book
late for antenatal care, and to be smokers. Methadone exposure was
assoclated with an Increased risk of very pretem birth <32 weeks of
Qestation (acjusted odds ratio [a0R], 2.47; 95% confidence nterval
[C], 1.40-4.34), being small for gestational age < 10th percentlle

(aOR, 3.27, 5% C1, 2,494,268}, acisglon to the neonatal Lt (a0R,
9.14;95% (1, 7.21-11.57, and clagnosis of a major congental anom-
aly(a0R, 1.94; 85% Cl, 1.10-2.43). There was a doss-response rela-

CONCLUSION: Methadone exposure Is assoclated with an increased

magraphic factors have been acoounted for. Methadone dose at delv-
eryls 1 of the determinarts of necniatal abetnence syndrome,

Key words: methadone, neanatal absiinence syndrome, perinatal
outcome, pregnancy

il his artice as: Ceary BJ, Donnely JM, Svawbricge J, et e, Methadone: and pernall outcomes: a retospectve cohort s, An J Obstet Gyneonl

2011 204130 61-0.

OBSTETRICS

Maternal treatment with opioid analgesics

and risk for birth defects

Cheryl S, Broussard, PhD; Sonja A. Rasmussen, MD, MS; Jennita Reefhuis, PhD;

Jan M. Friedman, MD, PhD; Michael W. Jann, PharmD; Tiffany

Richle-Colarusso, MD, MSE;

Margaret A. Honein, PhD, MPH; for the National Birth Defects Prevention Study

OBJECTIVE: treatment between
1 morth befora pregniancy and the firsttrim ester was associated with
birih defects.

STUDY DESIGH: The National Birth Defects Prevention Study (1997
through 2005} Is an ongoing population-based case-control study. We
estimated adjusted odds ratios (ORs) and 95% confidence intarvals.
{CIS5) for birth defects catagories with at least 200 case Infants or at
least 4 exposed case Infants.

RESULTS: Therapeutic opidld use was reported by 2.6% of 17,440
case mothers and 2.0% of 8701 contral mothers. Treatment was sta-
Hstically sianificantly associated with conovertricular septal defects

(OR, 2.7; 95% C1, 1.1-6.3), atrioventricular septal defects (OR, 2.0;
95% C1, 1.2-3.6), hypoplastic left heart syndrame (OR, 2.4; 85% CI,
1.4-4.1), spina bifica (OR, 2.0; 0% CI, 1.3-2.2), or gastroschisis
(OR, 1.8;95% CI, 1.1-2.9) Innfants,

CONCLUSION: Consistent with some previous investigations, our study

‘shows an asseclation between early pregnancy materral aploid analge-

sl treatment and certain birth defects. Tis Information should be con-
and thelr

slons during pregnancy.

Key words: analgesie, birth defect, medication, oplold, pregnancy

Cite this article as: Broussard CS, Rasmussen SA, Reefhuis J, et al. Maternal treatment with opicid analgesics and risk for birth defects. Am J Obstet Gynecol
2011 2043142111,
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Buprenorphine

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 folerate
methadone
Those for whom program compliance has been difficult
Those who are adamant about avoiding methadone

Substance Abuse and Mental Health Services Administration 2011

Is one medication superior to the other in
terms of:
Fetal assessment

Dosage of morphine and other withdrawal
medications

Length of stay

Cost

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 Pcediatrica 2008

5/7/2013

Bu prenorphme
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
freatment 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

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

Growthrestriction has been documented with both
medications (Subutex and Methadone)
Jones et al; Addiction 2012

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 postnatallife 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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aried 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 Peediatrica 2008

Hudak et al; Pediatri

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 fiming 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
fotal amount of morphine (mg) needed to freat neonatal
abstinence syndrome (NAS)
number of days medicated for NAS
neonatallength 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
developmentalimmaturity of the CNS
differences in total drug exposure
lower fat depots of drug

Hudak et al; Pediatrics 2012
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TABLE 3 Clinical Features of the Neonatal Narcotic Abstinence Syndrome

Neurologic Excitability

Gastrointestinal Dysfunction

Tremors

Intitability

Increased wakefulness
High-pitched crying

Increased muscle tone
Hyperactive deep tendon reflexes
Exaggerated Moro reflex
Seizures

Frequent yawning and sneezing

Poor feeding
Uncoordinated and constant sucking
Vomiting

Diarrhea

Dehydration

Poor wt gain
Autonomic signs
Increased sweating
Nasal stuffiness

Fever

Mottling

Temperature instability

Preterm infants

Use Cautionl!

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

Figure 2 Cord nd poshctal

5/7/2013
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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
fr:hourse of the syndrome and the need for pharmacologic
erapy

Many institutions use modified scales, and there are
_r;o standardized parameters for scoring individual
items.

Jansson et al; Acta Pcediatrica 2008

TABLE 4. Neonatal Drug-Withdrawal Scoring System

Signs Score
0 1 2 3
Tremors (muscle activity - Normal - Minimally increased when  Moderate or marked increase - Marked increase or continuous
of limbs) hungry or disturbed when undisturbed; subside  even when undisturbed,
when fed or held snugly  going on to seizure-ike
movements
Iritability (excessive ~~ None ~ Slightly increased Moderate to severe when  Marked even when
aying) disturbed or hungry undisturbed
Reflexes Normal  Increased Markedly increased
Stools Normal - Explosive, but normal Explosive, more than § d
frequency
Muscle tone Normal - Increased Rigidity
Skin abrasions No Redness of knees and Breaking of the skin
elbows
Respiratory rate/minute <5 5575 Te-0h

Repeitive sneczing No Yes
Repeitive yawning No Yes
Vomiting No Yes
Fever No Ve

5/7/2013

Akron Children’s Hospitol Modif Scoring Form

(Wota: Uss one shest per dsy. Vo the infamt gt the. &nd of every Oudar infants may )
Se nent sage for Da NOT rely. . Use i i

Reprinted with permission from Lipsitz . Clin Pediol, 1075,14542-504,

National survey sent to determine monitoring and
freatment 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
’r@zgwmofe pharmacologic tfreatment of neonatal

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

3 Respondents used the Lipsitz tool

93§21 2, virsi0n ¢12/22/11 MEDICAL RECORDS PERSONMNEL — DO NOT DISCARI

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 Peediatrica 2008

Is one medication superior to the other in
terms of:
NAS (severity)

Dosage of morphine and other withdrawal
medications

Length of stay
Cost

12



ORIGINAL ARTICLE

Neonatal Abstinence Syndrome after
Methadone or Buprenorphine Exposure

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 freat NAS
The length of the hospital stay for neonates
Neonatal head circumference
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Conclusions

The results support the use of buprenorphine as a
potential first-line medication for pregnant opioid-
dependent women who are new to freatment
Important to understand that buprenorphine willnot be effective for all
patients
With the newer data available, the indications for the use of
buprenorphine are in-flux currently

Current frend seems to be in favor of using
buprenorphine
The potentialrisk of unrecognized adverse long-term outcomes,
which is inherent in the widespread use of relafively new medications
during pregnancy, should always be taken into consideration

mittee Opinion No. 524, May 2012

Maan Dursion of WS Tresmare

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

5/7/2013
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Differences in the profile of neonatal abstinence
syndrome signs in methadone- versus
buprenorphine-exposed neonates

) 11, Mara G. Corle’. Karel Kaltsabackt,
Gary ). Badg, ol M. rein® & Hondrbe E. Jons

Table 2 Number (%) of neonates who ever had a score -0

Methadone  Bupreriorphine
NAS atan =72 (=57)

y— 720100)
Disturbes] tremors
Increased muscle tone
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51 (89)
53093
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s0(se)  32056)
RecomIvi 10sh) 67
Poor feeding 19054 26149)
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Exeartation 1eam) 32056
[pe— SEae a0 Go)
20028 2961
s a7e0
1se2h 12y
Pailure 10 thrive 1207 703
Goneralize selaure o 204

e s bl s bl agaficann diffverss bt e
o conditions., NS = nenatal by e e
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ormccologlco approac
There is sparse empirical literature regarding the non-
pharmacologic care of drug exposed neonates
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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 prowdlng 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

Canresult in improved maternal satisfaction and confidence
Single patient rooms if available to enable improved bonding

Janson et al; Neoreviews 2011

Differences in the profile of neonatal abstinence
syndrome signs in methadone- versus

P P P

Diann €. Gaalema', Toresa Linares Scote?, Sarah H. Heil'2, Mara G.
Gy 1 dgers Amele 1. Mo Sunan M Sune’, Peter & Mardint & Hendrbe € Jo

There was a significant difference in the median
fime 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)
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Geatke handling
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Gradual presentation of stisuli
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FIGURE 3. Nonpharmacologic care by domain for the infant affected by neonatal abstinence syndrome.

| Addict Med = Volume 2, Number 3, September 2008

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

5/7/2013
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Table 1 Drugs wod in the managemnent of neanatal psychomolor behavior consisient with withdrawal fllowing i adero apioid or polydrug expostre

(i withenatal Pulydirug witdraual
For infants with significant NAS symptoms ;"“j:: frelie of ‘“’j‘_’:;‘:’m‘mm‘ xﬁ;’“mﬂ' :Es;:;*’:fm'"“
ph acotherapy is warranted [ r—— [ p—) (e — {ucter of rgoncers)
Oplaids (47, 63%) Phenchartital (24) Opis (3, 52%) Phencbanitd (I7)
Medications used to treat the neurobehavioral e sk (0 e
symptoms related to prenatal exposure to Chorie 31 Dz ()
. . . . . (2 ¥: ]
psychoactive drugs vary widely among institutions et (55 2 S chbaind 3, 550 ik 60
Phenchartitd (4 Diazepam (8)
Tindure of epium (31 Methadone (1)
Cloradine (2} Randy sen 4)
Pheacbarbital (13, 173%) Oral morphine (4) Methadone (8, 10.6%) Phentbanditd (4)
Methaore (4) Opiids (3)
Tincure of cpium (3 Diazegeam (1)
Diazpem (2) Raely seen (4, 5:4%)

Opioids
Drug of choice for neonatal opioid withdrawal For polydrug exposed infants, commonly
Most commonly used first-line medications for employed medications are opioids, phenobarbital,
opioid withdrawal and methadone
oral morphine solution
fincture of opium Weight-based versus symptom-based treatment
Methadone strategies can be employed

Janson et al; Peds in review 2011

Osborn et al; The Cochrane Collaboration 2010 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 freatment strategy over State Project
the other

reflecting a paucity of randomized studies in this area

Newer agents for the freatment of NAS are being
explored .
clonidine MFM Quip/NICU QUIP

buprenorphine

Local Projects

Vermont-Oxford iNICU

Janson et al; Peds in review 2011
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JOHN R. KASICH
GOVERNOR - STATE OF OHIO
Communication Department

it e S The Ohio Children’s Hospitals Neonatal Research
oo Consortium
e Objectives/Study Design
A v o o s Bt Conduct prospective epidemiologic evaluation of the
N o o e et o e e scope of NAS in the stafe of Ohio over calendar year 2012
Meanatal Abstinancs Simoms NAS) Asssarsh; Information will be collectedin a uniform manner from all
¥ v sites participating in the research consortium
‘,T;";'_,f"'“‘““"'“""‘""""“"“:‘,i_, ‘ In addition, evaluation of a subset of clinically ordered
e ome i e samples (urine and meconium) and discarded tissue
e ;umbnlcol cord specimens) will be collected and analyzed
e o . oot e or presence of illicit drugs and for metabolites

The Ohio ChIIdren'g Hospitals Neonatal The Ohio Children’s Hospitals Neonatal Research Consortium
Research Consortium Aim 3: To compare the performance of assays of the
urine, meconium and umbilical cord in a subset of 100
Aim 1: To describe differences between children’s hospitals in infants to determine the sensitivity, timeliness, and costs of
Ohio and the demographic characteristics of neonates with each source
abstinence srndrome, differences in the drugs of abuse
detected, differences in management protocols for babies with

NAS, differences in lengths of stay, and recidivism . . .
& Y Aim 4: To estimate the degree to which management of
Aim 2: To measure the substances and frequency of NAS in the addicted mother during pregnancy impacts the
infants known to be exposed fo matemal narcotics to detect severity of NAS
regional patterns, and the incidence of multiple exposures.
Utilize the USDTL cord-stat method to assay 13 common drugs of . . . . .
abuse including _ _ Aim 5: To estimate differences in outcome according fo
v?gr‘%:féfrglx”yiséc?gr?gcnqggrgsdugg,cgFS;&%%:'S?&S@&S&@' the severity of The NAS, and to the medications (opioids
barbiturates, benzodiazepines and phenobarbital) used to manage NAS

A s Hospital Modifie Scoring Forim
[Nate: Use ane sheet per day. y score the intant i ing end of every . Oider infants may al
Sis.0axt page for 0o NOT rsly. s the

oaze
patient label

|

tation at birth born with

oring fool and oral nar

Staff Training

a highra
balancing measures
Readmission to hospital within 1 week of DC

Occurrence of seizures increases
outcome measures
Length of stay
Cost changes
Assess process measures for compliance, cons and satisfaction
Adopt a Family Centered approach

Paged of 2 version12/22/11 MEDICAL RECORDS PERSONMNEL — DO NOT DISCARD.
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Akron Children's Hospital NAS Treatment Guidelines

1.5caring s Gone everythree hours intially, Olger nfants ray be scored every four hoursifsieeping D 40T

ved scoring past four hours!

2.y nfant scoreg > 8 resccredinone hour. Toa bghar 2 Seethe Scorr szl daser Seethe rent
sectionfor dosing Kter nivation. Mediotion ing gnd sieening infants and medicoted of oot
in medication dosing,

3, CREASING THE ORA

control evidenced by scores< 8 the b aby in category O}

a. for persistent scoresin Cotegory | o

YV the crsl marghine shal ¢ by 010mg 2veryscoring period unti he seareis <5

I Once the baby has bean maintained in category O for 2 48 hours wearing may begn ss belon

595 long 3 the score remains in category 0.
ot hour. See naxt section for when to restart o re-escalte e
¥0 then trexment m

art
berestaried of re-escalied

€ Infants receninggrester then 0,20 mg every three hours may reeds second medication to be sble to wewn We
th maintanance at 5 mg/igicay Shided w0 two Goses

ranCe the baby kas been offoral marphine for 48 hours and remained in Category 0. f the aby i o0 phesodarbital the Peciariian wil
ey re uncenvornabe consult Neurology

versionof 3/1/11

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

56: Orce medicaton therapy has begun, Itcan be acjusted upwards 35 needed untl the Infant regains selfrequlatory

Pre-data (Coyle Protocol) Post Data (Johns Hopkins
Protocol)

Total 89 babies

Summa
53 total
8 no fre
pliant when freatment
d

Total 77 babies

tr
& Sliantwith reatment

General General
17 total 27 total
no fre: nt required

iant when treatment npliant with

ACH Main Campus
o 20 fotal
Main Campus 3no freatment required
19 total 7 compliant with treatment
2 no freatment required
11 compliant when freatment
required

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 tfreatment strategies

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

5/7/2013
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