Neonatal Abstinence Syndrome:
Rethinking Our Approach

Matthew Grossman, M.D.
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SYSTEMS SIGNS AND SYMPTOMS
High Pitched Cry
Continuous High Pitched Cry

Sleeps < 1 Hour After Feeding
Sleeps < 2 Hours After Feeding

Hyperactive Moro Reflex
Markedly Hyperactive Moro Reflex

Mild Tremors Disturbed
Moderate Severe Tremors Disturbed

Mild Tremors Undisturbed
Moderate Severe Tremors Undisturbed

Increased Muscle Tone
Excoriation (specify area):
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CENTRAL NERVOUS SYSTEM
DISTURBANCES

Myoclonic Jerks

Generalized Convulsions

Sweating

Fever < 101°F (39.2°C)
Fever > 101°F (39.3°0)

Frequent Yawning (> 3-4 times/interval)
Morttling
Nasal Stuffiness
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Sneezing (> 3-49 times/interval)

Nasal Flaring

Respiratory Rate > 60/min
Respiration Rate > 60/min with Retractions

METABOLIC VASOMOTOR/
RESPIRATORY DISTURBANCES

Excessive Sucking
Poor Feeding

Regurgitation
Projectile Vomiting

Loose Stools
Watery Stools

GASTROINTESTINAL
SUMMARY | piSTURBANCES
WN]|IWNIN|=IN=|N

TOTAL SCORE

SCORER'S INITIALS
STATUS OF THERAPY

Adapted from Finnegan L. Neonatal abstinence syndrome: assessment and pharmacotherapy. Neonatal Therapy: An update, F.F.
Rubaltelli and B. Granti, editors. Elsevier Science Publishers B. V. (Biomedical Division). 1986: 122-146
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neonatal withdrawal signs. Clinicians
have used discrete or serial scores to
2ssist with therapeutic decisions. The
Lipsitz tool, lso known as the Neonatal
Drug Withdrawal Scoring System,™
was recommended in the 1988 Amer-
ican Academy of Pediatrics statement
“Neonatal Drug Witharawal,”"™ prob-
2bly because it is a relatively simple
metric with good sensitivity for iden:
tifying clinically important withdrewal.
The modified Neonatal Abstinence
Scoring System (Fig 1), is the pre-
dominant tool used in the United
Stetes.™ This more comprehensive
instrument assigns a cumulative score
based on the interval observation of

21 items relating to signs of neonatal
withdrawal."™ In 1 study, administra-
tion of this scoring system with in-
farts verified not to have been exposed
to prenatal opiates by meconium anal
¥85$ resulted in a stable median score
of 2 during each of the first 3 days of
life, with 85th percertile scores of 55
and 7 on days 1.and 2, respectively.”™
Infants 2t risk for NAS should be
carefully monitored in the hospital
for the development of signs consis-
tent with withdrawal. The appropriate
duration of hospital observation is
varizble ang depends on a careful
assessment of the maternal drug

FROM THE AMERICAN ACADEMY OF PEDIATRICS

history. An infant born to a mother on
a low-dose prescription opiate with
2 short half-life (eg. hydrocodone, av-
erage half-life, 4 hours) may be safely
discharged if there are no signs of
withdrawal by 3 days of age, whereas
an infant born to a mother on an opiate
with a prolonged half-life (eg, metha-
tone) should be observed for @ min-
mum of § to 7 days. Initial treatment
of infants who develop early signs
of withdrawal is directed 2t minimiz
ng environmental stimuli {both light
and sound) by placing the infant in a
dark, quiet environment, avoiding auto
stimulation by careful swaddling. re-
sponding carly to an infant’s signals,

NEONATAL ABSTINENCE SCORING SYSTEM
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minimae hunger and
giiow for agequate growth. Caloric
needs may be as high as 150 to 250
cal/kg per day because of increased
energy expenditune and loss of calones
from regurgitation, vomiting, and/or
loose stools.™ '™ The infant needs
to be cerefully observed to recognize
fever, dehydration, or weight loss
promptly. The goals of therapy are to
ensure that the infant achieves ade:
quate sleep and nutrition to establish
2 consistent pattern of weight gain
and begins to integrate into a social
environment. Maternal screening for
comarbidities, such as HIV or hepatitis
C virus infections and polydrug abuse,
needs to be performed. Additional
supportive care in the form of intra:
venous fluids, replacement electro-
Iytes, and gavage feedings may be
necessary to stabilize the infant’s con-
dition in the acute phase and obviate
the need for pharmacologic interven-
tion. When posaible, and if not other
wise contraindicated, mothers who
achere to & supervised drug Lreat
ment program should be encouraged
1o breastfend so lang as the infant con
tinues to gain weight. Breastfeeding or
the feeding of human milk has been
assocated with less severe NAS that
presents later and less froquently re
quires phermacnlogic rierventon,
Methadone is present in very low con-
centrations in human milk. Cumula:
tive daily intake of methadone in fully
breastfed infants has been estimated
to range from 0.01 to 0.15 mg/day in
the first 30 days of Ife'™ and 0.15to
0.30 mg/day between 30 and 160 days
of age.”"" Similarly, the amount of
buprenorphine excreted in human
milk is small. Athough more informa-
tion is needed to evaluate longterm
neurodevelopmental outcome of in-
fants exposed to small quantities of
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buprenorphine, there is no clear rea:
son to discourage breastfeeding in
mothers who adhere to methadone
or buprenorphine maintenance treat:
I'I'\!ﬂlm

Each nursery should adopt a protocol
for the evaluation and management of
neonatal withdrawal, and staff should
be trained in the correct use of an
abstinence assessment tool. In a re-
cent survey of accredited US neo-
natology fellowship programs, only
55% had implemented a written NAS
protocol, and only 89% used a pub-
Iished abstinence scorng system.

RATIONALE AND COMPARATIVE
EVIDENCE FOR PHARMACOLOGIC
TREATMENT

Drug therapy is indicated to relieve
maoderate to severe signs of NAS and to
prevent complications such as fever,
weight loss, and seizures if an infant
does not respond to @ committed
program of nonpharmacologic sup-
port. Since the introduction of the
abstinence scales in 1975, published
reports have documented that the
decision to initiate pharmacologic
treatment has been based on single or
serial withdrawal scores. However, no
studies to date have compared the use
of different withdrawal score thresh:
olds for initiating pharmacologic in-
tervention on shortterm outcomes
leg. severity and duration of with-
drawal signs, weight gain, duration of
hospitalization, need for pharmaco-
logic treatment, or cumulative drug
exposure). Withdrewal from opioids
or sedativehypnotic drugs may be
lifethreatening, but ultimately, drug
withdrawal s @ selflimded process.
Unnecessary pharmacoiogic treatment
will prolong drug exposure and the
duretion of haspitalization to the pos-
sible detniment of maternalinfant bond:
ing. The only clearly defined benefit of
pharmacaiogic treatment is the short:
term amelioration of clinical signs.

¥ o

Studies have not addressed whether
long-term morbidity related to neona-
tal drug withdrawal is decreased by
pharmacologic management of affected
infants, or whether continued postnatal
drug exposure augments the risk of
neurobehavioral and other morbidities.
It is possible that pharmacologic ther
apy of the infant may introduce or re-
inforce @ maternal disposition to rely
on drugs for the treatment of infant
discamfort or annoying behavior.'
Clinicians have treated NAS with a va-
riety of drug preparations, including
opioids (tincture of opium, neonatal
morphine solution, methadone, and
paregoric), barbiturates (phenobar
bital), benzodiazepines (diazepam,
lorazepam), clonidine, and phenothia-
zines (chlorpromazing). Information
pertinent to the use of these drug
preparations in infants is well sum-
marized in the previous American
Academy of Pediatrics statement ™
Recent surveys have documented that,
in accord with the recommendations
of that statement, 84% of UK and 83%
of US clinicians use an opioid (mor
phine or methadone) as the drug of
first choice. The majority of practi-
tioners use phenobarbital as a second
drug if the opiate does not adequately
contral withdrawal signs“*'™ Daily
doses of morphine ranged from 024
mg/kg per day to 1.3 mg/kg per day.
Paregoric i$ no longer used, because
it contains variable concentrations of
other opioids, as well as toxic ingre-
dients such as camphor, anise oil, al-
cohol, and benzoic acid.'™ The use of
diazepam has aiso fallen into disfavor
because of a documented lack of effi
cacy compared with other agents and
because of its adverse effects on infant
suck and swallow reflees’ "
Meta-analyses of published trials re-
farding the pharmacologc treatment of
neonatal wthdrawal are avaiable. """
In 2 Cochrane meta-analyses, either an
opio"” or & sedative’™ drug treatment
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adopting appropriate infant position-
ing and comforting technigues (sway-
ing. rocking); and providing frequent
small volumes of hypercalonic formula
or human milk to minimize hunger and
aliow for adequate growth. Caloric
needs may be as high as 150 to 250
cal/kg per cay because of increased
energy cpenditure and loss of calories
from regurgitation, vomiting, and/or
loose stools. ™' The infant needs
to be carefully observed to recognize
fever, dehydration, or weight loss
promptly. The goals of therapy are to
ensure that the infant achieves ade
quate sleep and nutrition to establish
a consistent pattern of weight gain
and begins to integrate into a social
environment. Maternal screening for
comorbidties, such as KIV or hepatitis
C virus infections and polydrug abuse.
needs to be performed. Additional
supportive care in the form of intra-
venous fluids, replacement electro-
Iytes, and gavage feedings may be
necessary to stabilize the infant's con-
dition in the acute phase and obviate
the need for pharmacologic interven-
tion. When possible, and if not other
wise contrzindicated, mothers who
adhere to @ supervised drug treat
ment program should be encouraged
to breastfeed so long as the infant con-
tinues to gain weight. Breastfeeding or
the feeding of human milk has been
assaciated with less severe NAS that
presents later and less frequently re-
quires pharmacologic intervertion." ™
Methadone is present in very low con-
centrations in human milk. Cumula:
tive daily inteke of methadone in fully
breastfed infants has been estimated
to range from 0.01 to 0.15 mg/day in
the first 30 days of life'™ and 0.15 to
0.30 mg/day between 30 and 180 days
of age.''” Similarly, the amount of
buprenorphine excreted in human
milk is small. Aithough more informa-
tion is needed to evaluate long-term
neurodevelopmental outcome of in-
fants exposed to small quantities of
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buprenorphine, there is no clear rea-
son to discourage breastfeeding in
maothers who adhere to methadone
or buprenorphine maintenance treat-
M‘Jl

Each nursery should adopt a protacol
far the evaluation and management of
neonatal withdrawal, and staff should
be trained in the correct use of an
abstinence assessment tool. In & re-
cent survey of accredited US neo
natology fellowship programs, only
55% had implemented a written NAS
protocol, and only 63% used a pub-
lished abstinence scoring system '™

Drug itherapy is indicated to nelieve
moderate to severe signs of NAS and to
prevent complications such as fever,
weight less, and seiures if an infant
@oés not respond to & commitied

pregrem of nonpharmacologic sup
m‘:‘i Since the introduction of the
ahdtinence scales in 1875 oublichad
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Unnecessary pharmacoiogic treatment
will prolong drug exposure and the
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Studies have not addressed whether
long term morbidity related to neana-
tal drug wihdrawal is decreased by
pharmacoiogic management of affected
infants, or whether continued postnatal
drug exposure augments the risk of
neurobehavioral and other morbidities.
It is possible that pharmacoiogic ther
apy of the infant may introduce or re-
inforce 2 maternal disposition to rely
on drugs for the treatment of infant
discomfort or arnoying behavior, '
Clinicians have treated NAS with a va-
riety of drug preparations, including
opioids (bincture of opium, neonatal
morphine solution, methadone, and
paregoric), barbiturates (phenobar-
bital), benzodiazepines (diazepam,
lorazepam), clonidine, and phenothia-
zines (chiorpromazing). Information
pertinent to the use of these crug
preparations in infants is well sum-
marized in the previous American
Academy of Pediatrics statement.'™
Recent surveys have documented that,
in accord with the recommendations
of that statement, 94% of UK and 83%
of US clinicians use an opioid (mor-
phine or methadone) as the drug of
first choice. The majority of practi-
tioners use phenobarbial as a second
drug if the opiate does not adequately
control withdrawal signs. " Daily
doses of morphine ranged from 024
mg/kg per dayto 1.3 mg/kg per dey."”
Paregoric is no longer used, because
it cantains variable concentrations of
other opioids, as well as toxc ingre
dients such as camphor, anise oil, al
cohol, and benzoic acid."™ The use of
diazepam has also fallen into disfavor
because of a documented lack of effi
cacy compared with other agents and
because of its adverse effects on infant
suck and swallow refiexes ™ '
Meta-aralyses of published trals re
garding the pharmacologic treatment of
neonatal withdrawal are availabie, "
In 2 Cachrane meta-analyses, ether an
opioid’” ora sedative™® drug treatment
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was companed with a cantrol treatment
that could include & nonpharmacologic
intervention, a placebo treatment, or
another opioid andlor sedative drug.
The authors prospectively designated
4 primary outcomes (failure of treatment
to control withdrawal signs, incidence
of seizures; survival; and neurodevel:
opmental sutcome) for meta-analysis.
Treatment failure was defined vari:
ously as the inabilty of the treatment
o maintain abstinence scores within
4 preset “safe” level andfor the need
to add another drug therapy. Some
studies did not report primary out:
comes and instead quantified second
ary outcomes (eg, duration of treatment,
duration of hospitalization, rate of
weight gain, etc).

Seven studies of opioid treatment that
enrolled 2 total of 565 infants were
identified between 1883 and 2004.
Methodologic flaws were comman and
included quasirandom patient alloca:
tion; substantial ang often unexplained
differences in allocation of patients
to treatment groups, imbalances in
group characteristics after rangomi:
ation; failure to mask study treat
ments; and failure to mask outcome
measurements. In the single study that
assessed oral morphine treatment
versus supportive therapy only, 3 con-
secutive Finnegan scores 28 promp-
ted institution of the intervention.'”
No significant effect of morphine was
found on the rate of treatment failure.
Orel morphine significantly increased
the duration of treatment and the
length of hospital stay, but it di¢ re
duce the number of days required to
regain birth weight and duration of
supportive care. Four studies com:
pared treatment failures of opioids
(paregoric, oral morphing, or metha:
dong} with phenobarbitone™ ™%
Nedher the meta-analysis nor any in-
dwidual study identified 2 significant
difference in treatment failure. One
stugy reported a lower incidence of

PEDIATRICS Yolume 128, Number 2, Febeusry 2012
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seizures in the opioid (paregoric)
treatment group.'” No consistent
trends in secondary oulcomes were
observed, aithough 1 study reported
& shorter duration of therapy in the
phenobarbitone compared with the
paregoric treatment group.™ and
another made the opposie observe-
tion when the opioid used was oral
morphine.” Three studies ingividually
and in combination reported signfi-
cantly lower rates of treatment failure
in infants assigned to opioid (pare
goric or methadone) compared with
diarepam therapy™ '™ but did not
define differences in secondary out:
comes. No studies reported mortality
or neurodevelopmental outcomes.

A second Cochrane review analyzed §
trials involving 305 infants published
between 1868 and 2002 in which sed-
ative treatment of NAS was compared
with & nonepiod therapy. Methadologic
concerns were similar to the opioid
treatment trials. In the sole study of
phenobarbitone versus supportive care,
no difference in treatment failure was
found, but treatment significantly in-
creased the duration of therapy and
hospital stay."® A small study that
allocatec infants aiready treated with
diluted tincture of opium (DT0) to phe-
nobarbitone as a second drug versus
no additional treatment identified no
infants in either group with treatment
failure but observed significant reduc-
tions in the duration of hospitalization
(38 vs 79 days) and the maximal daily
gose of opioid in the phenobarbitone:
treated infants.'** Infants were dis-
charged from the hospital once they
were no longer taking opioids. How
ever, the mean duration of phenobar-
bitone treatment was 3.5 months. Of
3 studies that compared phenobarby
tone and diazepam treatment, 1 found
2 significantly lower rate of treat-
ment failure in the phenobarbitone
m‘&mm One study of pherabar
bitone versus chiorpromazine” found

P

no differences in primary or second:
ary outoames,

Since 2004, a number of small studies
of varying methodolegic quality have
cornpared phirmacoiogic treatments.
in 2 prospecive rangomized double:
masked study, Langenleld et al'™®
could not idently differences in du
ration of treatment, duration of hos-
pitalization, or in weight gain (g/day)
in infants treated with gither OTO or
oral marphine drops. A refrospective
study found no difference in length of
hospitalization in infants with NAS
wha were treated with methadone ar
oral morphing solution, but did cor
reiate higher maternal methadone
doses with | anger lengths of stay'”’
Eurer et 2" examines the incidence
of NAS in infents born to mothers
mantained with methatone, marphine,
or buprenorphing ant companed phe:
nobarbital and oral morphing treat:
menls in affected infanls. Sixty-eight
percent of infants born to mothers
mairtained on melhadone required
pharmaciogic treatment at @ mean
2ige of 58 hours, compared with B2%
of infants ot a mean age of 33 hours
in the morphine group and 21% of
infarts 2t @ mean age of 34 hours in
the bupnenorphing group. The dura-
tion of treatment was significantly
shorter for infants who received mor
phine compared with infants who were
treated with phenobarbital. A random.
izedd comparison trigl of sublingual
buprenaephing versug neonatal opium
solution for the treatment of NAS
showed @ nonsignificant reduction in
length of Lreatment and duration of
hospitalization in the buprenorphine
group ™ Buprenorphing therapy was
well tolerated.

Clonidine is an ayadrenergic neceptar
agonist that has been used in combi-
nation with an opioig or other drug in
older chilgren and adults to reduce
withdrawa! symptoms." "' Via a neg-
ative feedback mechanism, clonidine
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reduces CNS sympathetic outflow and
pallates symptoms of autonomic over-
activity such as tachycardia, hyper-
tension, diaphoress, restiessness, and
diarrhea. Cessation of cloniding treat:
ment can result in a rebound of auto-
nomic actvity. Reported experience
with clonidine 2s & primary or ad-
junctive treatment of NAS is limited
but promsing. In @ smal! case series,
6 of 7 infants with NAS showed signif:
icant resolution of signs when treated
with oral clonidine. ™ In a randomized
doublemasked controlled trial, Agthe
et o™ compered the efficacy and
safety of treating NAS with D0 plus
oral cloniding (1 Wg/kg every 3 hours)
versus DT0 plus placebo in 80 infants
with prenatal exposure to methadone
and/or heroin. The combination ther-
apy significantly reduced the median
length of treatment of all infants and
for infants exposed to methadone,
but more infants in the DT0/clonidine
group required resumption of DTO
after intial discontinuation. The mean
total dose of morphine over the treat
ment course was ~B0% lower in the
combination therapy group. No clini
cally significant differences in feeding,
weight gain or loss, heart rate, or biood
pressure were observed. In another
case series, oral clonidine was ad
ministered either as a primary or
adjunctive therapy for the prevention
or treatment of narcotic withdrawal
in infants on intravenous fentanyl or
infants wfth antenatal exposure to
opatts “In all cases, treatment was
successful and clonidine was discon:
tinued without sequelae after a mean
durstion of 7 days. In a retrospectve
case series, infants who had evidence
of NAS attributable to antenatal meth-
adone exposure had lower severity
scores and required fewer days of drug
therapy and hospitalization if they had
been treated with a combination of
clonidine and chioral hydrate rether
than 2 combination of morphine and
ﬂhmrbstal%
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A recently published case series from
France that used & historical cohort

for @ comparison has suggesied that
tha troatment af NAS with the nhena.

the treatment of NAS with the pheno
thiazne, chiorpromazine, as a singie
frud may bw mare plert e ﬂ«m m:}
drug 1 nore effective
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treated with chiorpromazine.
No adverse affects were reported.

Assessment of potential longterm
morbidity specifically attributable to
neonatal drug withdrawal and its
treatment is difficult to evaluate. Few
studies have followed drug-exposed
children beyond the first few years
of Ife. Confounding variables, such as
environment and dysfunctional care:
gvers, complicates the interpretation
of outcomes. In a small study, devel:
opmental scores on the mental index
on the Bayley Scales of Infant Devel-
opment were not affected by the se-
werity of withdrawal or the treatment
chosen.' Mean scores on the Bayley
Scales of Infant Development were
similar for all infants treated for
withdrawal, including those receiving
phenobarbital, paregoric, or a combing:
tion therapy. Scores of infants whose
withdrawa! was too mi'd to qualdy for
pharmacologic intervention were also
similar.

Fourteen drugexposed infants with
withdrawal-associated seizures were
reported by Doberczak et al® The
abstinence scores for 5 of these
infants were <7 (the cutoff for treat:
ment); hence, they received no phar
macologic therapy before the anset of
seiures. Thirteen of the 14 infants
were offspring of mothers enrolled in
a methadone treatment program, how-
ever, the success of meternal treat:
ment was not described. Of the 14
infants with sezures, 12 were available

L1

for evaluation at 1 year of age; results
of neurologic examinations were nor-
mal in 9 of the 12 infants evaluated.
EEG results were abnormal in 8 neo-
nates; however, subsequent EEGs for
7 of B of these infants normalized
Curing follow-up. Mean scores on the
Bayley Scales of Infant Development
were also normal by 1 year of age,
similar to matched controls that were
drug exposed, but in whom withdrawal
associated seizures did not develog.™
Withdrawal-associeted seizures seem
to be primarily myocionic, to respond
to opiates, and to carry no increased
risk of poor outcome. Withdrawal-
associeted seizures in neonates are
gifferent from those assaciated with
other causes. Based on the depression
of norepinephring and dopamine ob-
served with methadone exposure in an-
imal madels, withdrawal sezures are
speculated to be attributable to low-
ered levels of neurotransmitters,' '
The normalization of the EEG and nor-
mal neurologic development are be-
lieved to reflect recovery of normal
neurotransmitter concentrations dur-
ing ecarly infancy Bandstra et al'™®
have comprehensively reviewed out:
comes of infants and toddiers who
were exposed prenatally to opioids
and cocaing.

MANAGEMENT OF ACQUIRED
OPIOID AND BENZODIAZEPINE
DEPENDENCY

One of the cornerstones in caring for
critically ill chilgren is to provide ad-
equate and safe analgesia, sedation,
amnesia, and anxiolysis by using both
pharmacologic and nonpharmacologic
measures. Pharmacologic treatment
typically includes medications in the
opioid and benzodiazepine drug clas-
ses. However, if these drugs cannot
safely be discontinued within a few
Gays, physical dependence on 1 or
both of these classes of medication
can develop and manifest with signs
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and symptoms of withdrawal on acute
dosage reduction or cessation of
therapy. Infants who underga complex
surgery, who reguire prolonged med-
ical intensive care for conditions such
as respiratory failure or persistent
pulmanary hypertension, or who are
supported with extracorporeal mem-
brane axygenation (ECMO) therapy are
among those at greatest risk of ac
quired drug dependency.

Bxtended treatment with opioids via
continuous intravenous infusion re:
sults in drug tolerance. Even short:
term opioid exposure alters the
number and affinity of receptors in key
neuronal centers so that 2n escala:
tion of the opioid infusion rate (which
produces an increase in opioid plasma
concentrations) becomes necessary Lo
achieve the same physiologic effect ™
By itself, the development of tolerance
does not predict physical cependency
or withdrawal.”*' Cumulative expo-
sure to fentanyl, quantified by the to-
tal dose in milligrams per kilogram or
the number of consecutve days of
treatment, correlated with the likeli:
hood of withdrawal.**"*'** By using
a multiple logistic regression analysis,
Arnold ¢t al'“ found that the duration
of ECMO therapy was an even more
powerful predictor of withdrawal than
wes cumulative fentanyl exposure.
Katz et 2" reported that among 25
mechanically ventilated children aged
1 week to 22 months (mean, 6 months)
who were treated for >24 hours with
a continuous fentanyl infusion, 13 of
23 children (57%) ceveloped withdrawal
as defined by a Finnegan score 28 In
this prospective study, a cumulative fen-
taryl exposure in excess of 25 mg/kg
or 9 cays of therapy was 100% pre-
dictive of withdrawal. More recently,
in @ prospective study of 19 neanates
treated with fentanyl for @ minimum
of 24 hours, Dominguez ¢t 21" docu
mented that a cumulative fentanyl dose
2415 pg/kg predicted withdrawal with

PEQIATRICS Volume 128, Number 2, km7 K12
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70% sensitivity and 78% specificity
and that an infusion duration 28 days
was 90% sensitive and 67% specific
for withdrawal. In adults, concomitant
treatment with neuromuscular pare-
Iytic agents or propofo! for »>24 hours
also increased the likelihood of wih:
crewal.'" Signs end symptoms of with-
crawal from fentanyl commence within
24 hours of cessation of therapy.

The refinement of pain management in
children over the past 2 decades has
witnessed an expansion of the use of
opioids in the intensive care setting.
As a result, more children have been
treated for actual or potential with:
drawal symptoms 2s a comorbidity of
hospitalization. Fentaryl, a pure popioid
receptor antagonist, has become the
opioid of choice because of its rapid
onset of action, short duration of ef-
fect (hallife of 0.5-1 hour), excelient
potency, and minimal acute adverse
effects. However, fertanyl has not been
demanstrated to be safer or more ef
fective than morphine for the provision
of longterm analgesia. Indeed, 1 study
has reported that patients who were
treated prospectively with a conting:
ous morphine infusion during ECMO
experienced a significantly lower need
for supplemental analgesia, a lower
rate of dependency, and a shorter hos-
pital stay compared with 2 previous
group of patients treated with fertanyl
guring ECMD."

Practitioners have employed a variety
of strategies to treat or, in high-risk
patients, to prevent signs and symp-
toms of opioid withdrawal in infants
and children. Carr and Todres'
reported success with a gradual taper
of the opioid infusion rate. Chilcren
who had received continuous opioid
infusions for more than a week re-
quired 2 to 3 weeks for complete
weaning. One cisadvantage of this
approach was that intravenous access
had to be maintained for the entire
course of treatment. Tobias et al'"’

IRH

P

were among the first investigators to
describe treatment of opioid with-
drawal by conversion to enteral
methadone. Methadone was chosen
s the opioid of choice because of its
excellent oral biogvailability (70%-
100%) and long halflife (19-41
hours), which allowed for long inter-
vals between coses. In this initial
report, 3 symptomatic patients who
had been exposed to continuous or
bolus opioids for up to 7 weeks were
transitioned to a methadane regimen
of 0.1 mg/kg, orally, every 12 hours.
Dose reduction by 10% to 20% of the
initial dose per week resulted in suc:
cessful weaning in 4 to 6 weeks.

In 2000, Robertson and et al'® re
ported the outcomes of 10 children
6 manths to 18 years of age who had
received >7 days of opioids (range, 7-
53 days). An amount of methadone,
equipotent to the existing daily fen-
tanyl or morphine dose, was deter-
mined. This amount was reduced by
@ factor of 6 because of the longer
half-iife of methadone to caiculate the
initial total daily methadone dose.
Protocols specified 2 different wean
ing schedules, depending on whether
the patient had been treated with
opioids (fentanyl or marphine) for ei-
ther 7 to 14 days or for >14 days.
Treatment intervals were gradually
lengthened from every 6 hours to ev:
ery 24 hours when methadone was
discontinued. Qutcomes of these pa-
tients were compared with recent
control patients who had also been
treated with enteral methadone but
not under a standard protocol. Among
the protocol patients, there were no
treatment failures. Weaning was ac-
complishe¢ in a mecian of § days
(range, 5-10 days), which was signif-
icantly less than the median of 20
days (range, 9-31 days) observed in
the nonprotocol children. Concurrent
use of benzodiazepines occurred in 6
of the protocol children, compared

ics.23pp org by guest on January 21,2014



SYSTEMS SIGNS AND SYMPTOMS
High Pitched Cry
Continuous High Pitched Cry

Sleeps < 1 Hour After Feeding
Sleeps < 2 Hours After Feeding

Hyperactive Moro Reflex
Markedly Hyperactive Moro Reflex

Mild Tremors Disturbed
Moderate Severe Tremors Disturbed

Mild Tremors Undisturbed
Moderate Severe Tremors Undisturbed

Increased Muscle Tone
Excoriation (specify area):

PM
6 |8li1wl12] 2 1a]ls6]| 8]|10] 12| PAILYWT.

CENTRAL NERVOUS SYSTEM
DISTURBANCES

Myoclonic Jerks

Generalized Convulsions

Sweating

Fever < 101°F (39.2°C)
Fever > 101°F (39.3°0)

Frequent Yawning (> 3-4 times/interval)
Morttling
Nasal Stuffiness

- | e =W W= I =WN]|WNINWIW

-

Sneezing (> 3-49 times/interval)

Nasal Flaring

Respiratory Rate > 60/min
Respiration Rate > 60/min with Retractions

METABOLIC VASOMOTOR/
RESPIRATORY DISTURBANCES

Excessive Sucking
Poor Feeding

Regurgitation
Projectile Vomiting

Loose Stools
Watery Stools

GASTROINTESTINAL
SUMMARY | piSTURBANCES
WN]|IWNIN|=IN=|N

TOTAL SCORE

SCORER'S INITIALS
STATUS OF THERAPY

Adapted from Finnegan L. Neonatal abstinence syndrome: assessment and pharmacotherapy. Neonatal Therapy: An update, F.F.
Rubaltelli and B. Granti, editors. Elsevier Science Publishers B. V. (Biomedical Division). 1986: 122-146



1)Can the baby eat?

2)Can the baby sleep?

3)Can the baby be consoled?







Percent of NAS Patients Treated with Morphine
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Source: http://medicine.yale.edu







Source: http://adamandsarahcoats.blogspot.com
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How do mom’s feel?

® Understanding addiction
® Watching the infant withdraw
® Judging

® Trusting the nurses




"I would just tell (the nurses) to take it easy
(on the mother). You know, after being
addicted, | realized that this is really a

disease. There are some who abuse, but if

you're using while you're pregnant, you have
a problem; a big problem...and you need
help”




“His nurse was like *his muscles are
locking up because of his junkie mom’. |
didn’t want to visit, | would call before

and if that nurse was there, | wouldn’t
even go.




“...because we’re gonna leave and
he’s gonna cry and they’re gonna
leave him crying because they’re

gonna be like, ‘you know what? His
parents are jerks!"”




Initial Protocol

New Protocol

Goal: suppress withdrawal
signs
NICU: Mom visits

Finnegan Scores: treat the
number

“supportive care”

“feed on demand”
Morphine

Surprise!

Staff takes care of infant

Goal: have infant function
as a normal neonate

Mother and child together

Eat/Sleep/Console: treat
the infant

SUPPORTIVE CARE
No feeding schedule
Meds on page 3
Prenatal preparation
Staff coaches parents
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Average Length of Stay - Methadone Exposed Infants

Focus on supportive
management

Transfers directly from
WBN to Floor

NICU included
in effort

Average Length of Stay

T

Protocol Change:
More aggressive weans

Discontinued Finnegan
Scoring

2

| More aggressive
weans

2003 2004 2005 2006

2007 2008 2009 2010 2011 2012 2013 2014 2015

Year
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Percent of NAS Patients Treated with Morphine
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Percent of NAS Patients Treated with Morphine
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Percent of NAS Patients Treated with Morphine

NICU

Non-NICU

2003
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2005
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2009

Year

2010

2011
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2013

2014 2015
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Average Maximum Morphine Dose

Average maximum morphine
dose (mg/dose)

2003

2004

2005

2006

2007
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2009

Year

2010
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Breastfeeding Rate
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Total Average Cost of NAS Care

Total Cost ()
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Characteristics of the newborns

Before intervention
(N=70)

After implementation

(N=79) P value

32(46)

38(48) 0.77

Female — no. (%)

Race — no. (%) 0.002

49(73) 74(94)

White

Black 3(4) 0(0)

Hispanic 15(23) 5(6)

3.0+0.5 3.0+0.5

Birth weight — kg*

8.9+0.5 8.8+0.6

APGAR score at 5 minutes*

32.7£1.6 32.8+1.4

Head circumference —cm*

0.5+0.9 0.6+1.3

Excess hospital days — day**

*mean +SD
+ the number of hospital days >5 for infants not treated with morphine and hospital days >1
additional day after discontinuation of morphine




Characteristics of the mothers

Polypharmacy — no. (%) 21(30) 35(44) 0.07

C-section — no. (%) 22(31) 25(32) 0.98

Cigarette smoking — no. (%) 45(65) 49(62) 0.69

Alcohol — no. (%) 1(1) 5(6) 0.22

Public Insurance — no. (%) 54(79) 74(94) 0.01

Mother’s age — years™ 28.8+6.0 29.3+£5.2 0.56

Gestational age — weeks* 38.5+2.0 38.4+1.4 0.68

Methadone dose — mg/day* 70.6+35.8 94.0+38.9 <0.001

Gravida* 3.742.0 3.6+2.7 0.88

*mean +£SD
+ the number of hospital days >5 for infants not treated with morphine and hospital days >1 additional day
after discontinuation of morphine




Outcomes

Outcome

Pre-intervention

(n=70)

Post-implementation
P value
(n=79)

Hospital length of stay — days*

27.7+11.4

7.4+3.7

Treated with morphine — no. (%)

67(97)

27(34)

Peak morphine dose — mg/dose*?

0.37+0.25

0.17+0.06

Breastfeeding at discharge — no. (%)

4(6)

30(38)

NICU Transfer — no. (%)*

70(100)

29(37)

Cost — dollars*”

41122+16822

15811+18738

* mean £SD




Conclusions

= Hugs before drugs
= Empower families

* Rethink and reconsider
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