1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Curr Psychiatry Rep. Author manuscript; available in PMC 2023 June 27.

-, HHS Public Access
«

Published in final edited form as:
Curr Psychiatry Rep. ; 21(12): 118. doi:10.1007/s11920-019-1110-4.

Opioid Use in Pregnancy

Amalia Londono Tobon, MD,

Erin Habecker, MD,

Ariadna Forray, MD

Yale School of Medicine, Department of Psychiatry

Abstract

Purpose of review: Perinatal opioid use is a major public health problem and is associated
with a number of deleterious maternal and fetal effects. We review recent evidence of perinatal
outcomes and treatment of opioid use disorder (OUD) during pregnancy.

Recent findings: Opioid exposure in pregnancy is associated with multiple obstetric and
neonatal adverse outcomes, with the most common being neonatal opioid withdrawal syndrome
(NOWS). Treatment with buprenorphine or methadone is associated with NOWS, but neither
medication appears to have significant adverse effects on early childhood development.
Buprenorphine appears to be superior to methadone in terms of incidence and severity of NOWS
in exposed infants. The long-term effects of opioid exposure in-utero have been inconclusive, but
recent longitudinal studies point to potential differences in brain morphology that may increase
vulnerability to future stressors.

Summary: Maintenance therapy with methadone or buprenorphine remains the standard of care
for pregnant women with OUD given its consistent superiority to placebo in terms of rates of
illicit drug use and pregnancy outcomes. New non-pharmacologic management options for NOWS
appear promising. Future research is needed to further evaluate the effects of opioid exposure in
utero and determine the optimal delivery model for maintenance therapy.
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Introduction

Opioid use has increased dramatically over the last two decades, including use among
reproductive-age women. The humber of pregnant women with opioid use disorder (OUD)
presenting to the hospital at labor and delivery quadrupled between 1999 and 2014 [1].
During this time the prevalence of OUD in the U.S. increased from 1.5 per 1,000 delivery
hospitalizations in 1999 to 6.5 per 1,000 delivery hospitalizations in 2014 [1]. Opioid use in
pregnancy includes both heroin and prescription opiates. Anywhere from 14% [2] to 22%
[3] of pregnant women are prescribed an opioid. In 2017, 6.5% of pregnant women reported
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illicit use of prescription opioids or heroin in the past year, and 1.3% reported use in the last
month [4].

According to recent data from the Centers for Disease Control and Prevention, of the 13,365
deaths from opioid overdose among women in 2016, 56% occurred in reproductive-age
women [5]. In addition to the risk of death by unintentional opioid overdose, opioid use

in the perinatal period is associated with a number of deleterious effects in the mother and
her offspring. The impact of opioid use in pregnancy may vary depending upon the point

of exposure, extent of use, type of use (therapeutic vs. illicit) and engagement in treatment.
The adverse effects of opioid use are further complicated by the frequency of concurrent
substance use and comorbid psychiatric illness [6, 7]. As many as 35% of pregnant women
with OUD have concurrent cannabis, cocaine and benzodiazapien use [8, 9], while tobacco
smoking is as high as 95% [10, 11]. Pregnant women with OUD are also much more

likely to have a history of trauma, and comorbid psychiatric diasnosis, including depression,
anxiety, posttraumatic stress disorder, bipolar disorder and personality disorders [12, 7, 13,
14]. In addition, women with OUD frequently experience poor nutrition, inadequate prenatal
care, poverty, chronic medical problems and domestic violence [15, 16]. Untreated OUD can
also lead to disrupted parental care, and early dysfunctional maternal-infant interactions that
can compound the negative effects of prenatal opioid exposure [17, 18].

This review will examine the recent literature on the maternal and neonatal consequences of
opioid use during pregnancy, available treatments and special considerations.

Neonatal, and Long-term Childhood Effects of OUD

Opioid use in pregnancy, both illicit use and prescribed, has been associated with a
number of obstetric, neonatal, and childhood adverse effects. Of note, before the use

of opioid replacement treatment for opioid use disorder, studies primary focused on the
effects of illicit opioid use (i.e. heroin). However, with increasing use of methadone and
buprenorphine, studies are focusing on the differential effects of these two treatments on
pregnancy and infant outcomes, in order to assess the risks and benefits of these treatments.
However, disentangling the effects of illicit and treatment opioid use has been challenging.
Pregnant women taking methadone and buprenorphine may relapse, use heroin and other
substances during pregnancy, as well as have health behaviors which may interfere with
prenatal care, or other psychiatric comorbidities which may confound the risk estimates.
For example, 77% to 95% women with opioid use disorder also smoke cigarettes during
pregnancy, and this can confound risk estimates of adverse outcomes [10, 11]. Thus, this
portion will summarize the literature on the effects of opioid use in pregnancy on obstetric,
neonatal and long-term childhood outcomes, with emphasis on the most recent literature,
and in the context of the limitations of studies in this area.

Obstetric and Neonatal Outcomes

Opioid use in pregnancy has been associated with a significant increased risk of the
following obstetric complications: toxemia, third trimester bleeding, maternal mortality,
preterm birth [19, 20]. Adverse neonatal outcomes that have been associated with
opioid use during pregnancy include small for gestational age, low birthweight, reduced
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head circumference, sudden infant death, respiratory complications, and neonatal opioid
withdrawal syndrome (NOWS) or neonatal abstinence syndrome (NAS) [20, 19]. NOWS
affects anywhere from 45% to 94% of infants exposed opioids in utero and will be discussed
in more detail later in this manuscript [19, 20].

Recent large administrative and populations-based studies continue to confirm some of the
previously identified obstetric and neonatal complications of opioid use during pregnancy.
A recent study utilizing data from the Nationwide Inpatient Sample, consisting of over 56
million American women, demonstrated that women with any opioid use had a significant
increase in the odds of in-hospital maternal death (adjusted odds ratio (aOR) 4.6, 95%
Confidence Interval (Cl): 1.8-12.1), cardiac arrest (aOR 3.6, 95% CI: 1.4-9.1), intrauterine
growth restriction (aOR 2.7, 95% ClI: 2.4-2.9), placental abruption (aOR 2.4, 95% CI:
2.1-2.6), preterm labor (aOR 2.1, 95% CI: 2.0-2.3), oligohydramnios (aOR 1.7, 95% CI:
1.6-1.9), transfusion requirement (aOR 1.7, 95% CI: 1.5-1.9, stillbirth (aOR 1.5, 95%

Cl: 1.3-1.8), premature rupture of membranes (aOR 1.4, 95% CI: 1.3-1.6), and cesarean
delivery (aOR 1.2, 95% CI: 1.1-1.3) when compared with those with no opioid use

[21+]. This study adjusted for age group, race, payer, previous pregnancy complications,
and preexisting conditions, such as tobacco and other substance use, depression, anxiety,
and HIV. Additionally, a recent Danish population-based study of any opioid use in
pregnancy, also demonstrated increased risk for preterm birth, low-birth weight and small
for gestational age, and still births in women with opioid use, including those with
prescribed opioids [22]. This study also showed that some of the risk could be partially
explained by concomitant smoking during pregnancy [23].

More recently, there has also been concern with potential teratogenicity of opiates, in
particular the risk of congenital malformations including oral cleft, ventricular and atrial
septal defects, and clubfoot [22, 24, 25]. A systematic review of this topic including case-
control and cohort studies, revealed mixed results with regards to congenital malformations
and particular challenges with designs of the primary literature [24]. Despite mixed results,
some studies do report increased risk of congenital abnormalities with opioid exposure in
pregnancy. Therefore, there is a need for adequately powered studies to clarify the extent to
which opioids may be associated rare congenital malformations.

Childhood Long-term Effects of Opioid Exposure In-utero

The long-term effects of opioid exposure in-uterine have been inconclusive [26, 27]. Some
studies have revealed mixed evidence on long-term effects in infant vision and motor
problems [27]. However, a more recent meta-analysis reported impairments with small to
medium effect sizes for infants and medium to larger effect sizes for preschoolers’ exposed
to opioids in-utero compared to non-exposed, in cognitive, psychomotor, and behavioral
domains [28+, 29]. Additionally, a recent, small longitudinal study of 17-21-year-old
individuals exposed to opioids in-utero, demonstrated that although they performed within
normal range of the population in cognitive testing, they had overall lower cognitive scores
than the non-exposed comparison group [30]. Furthermore, these in-utero opioid-exposed
young adults had smaller neuroanatomical volumes, smaller cortical surface areas and
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thinner cortices than the non-exposed group [31]. These neuroanatomical characteristics
partially mediated group differences in cognitive function [31].

Although much remains to be understood regarding the long-term effects of opioid use in
pregnancy, recent studies indicate that there may be long-term effects of intrauterine opioid
exposure. Several limitations of these studies include comorbid polysubstance exposure in-
utero, variability in exposure and outcome measurements, and confounding factors including
exposure to high-risk environments. It may be possible that intra-uterine opioid exposure
not only directly affects development, but it may also increase vulnerability to future
environmental adversities, and cause later impairments through indirect pathways.

Neonatal Opioid Withdrawal Syndrome Management

NOWS is characterized by several signs and symptoms including increased irritability,
hypertonia, tremors, feeding difficulties, emesis, loose stools, respiratory difficulties and can
lead to seizures [32]. NOWS incidence has continued to increase with the opioid epidemic
from 1.20 per 1000 births in 2000 [19] to up to 20 per 1000 births per year in 2016

[33]. NOWS is highly prevalent in neonates exposed to opioids in utero and can result in
significant neonatal morbidity and high healthcare utilization [19, 20].

There is considerable variability in the diagnosis and treatment of NOWS. Pharmacologic
approaches including opioid replacement therapy with morphine or methadone starting in
Neonatal Intensive Care Units (NICUs) have been the standard of care for the past decades.
However, there has been increasing concern about the side effects of opioid use in infants
including prolonged withdrawal symptoms, long hospital stays, and the short- and long-
term effects of opioid treatments on development. Therefore, recently studies, including
several retrospective cohorts and quality improvement studies, have examined novel, non-
pharmacologic alternate options for the treatment of NOWS. These interventions, also
known as the Eat, Sleep, Console model, include variations of environment (e.g. reduced
light and noise, rooming-in instead of NICU), feeding (e.g. encouraging breastfeeding),
soothing (e.g. swaddling, and skin to skin), and social techniques (e.g. encouraging caregiver
interaction with infants) to treat withdrawal symptoms [34, 35e¢].

The results of these interventions are encouraging. One study showed that with non-
pharmacologic interventions, the average opioid-exposed infant’s length of stay decreased
from 22.4 to 5.9 days, infant treatment with morphine decreased from 98% to 14%, and
there was a significant decrease in hospital costs, from $44,824 to $10,289 [36, 37].
Furthermore, no infants were readmitted for treatment of NOWS and no adverse events
were reported [36]. A recent critical review of the available research on the Eat, Sleep,
Console model supports the use of this approach to decrease length of stay, need for
pharmacologic agents, and cost of treatment [38]. Although promising, these studies need to
be considered in the context of their design limitations, and more rigorous trials comparing
specific treatment strategies evaluating the short and long-term outcomes of these modalities
are needed [39].
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Buprenorphine vs. Methadone: Pregnancy and Infant Outcomes

More recently, multiple studies have focused on comparing the obstetric, birth, and long-
term outcomes of methadone vs. buprenorphine given the increase use of these agents during
pregnancy for opioid use disorders. A recent meta-analysis of unadjusted results of both
randomized-controlled trials and observational cohort studies, showed that buprenorphine
was associated with lower risk of preterm birth, greater birth weight, and larger head
circumference compared to methadone treatment [40]. There were no differences between
buprenorphine and methadone for spontaneous fetal death, fetal/congenital anomalies and
other fetal growth measures [40]. These results are consistent with prior meta-analytic
results [20, 41].

Additionally, a recent meta-analysis and a population-based cohort, showed that
buprenorphine treatment during pregnancy was associated with lower NOWS treatment risk,
mean length of hospital days for NOWS, shorter NOWS treatment, and lower morphine
dose compared to methadone treatment during pregnancy [41, 22]. Although these results
appear to indicate less NOWS and comorbidity with the use of buprenorphine in pregnancy,
they need to be interpreted with caution given that the meta-analysis utilized data that had
not controlled for potential confounders. Thus, some of the differences between treatments
may be related to demographic differences between methadone and buprenorphine treated
women and other confounding factors.

A recent study evaluating NOWS in women with OUD treated with buprenorphine found
that maternal buprenorphine dose and exposure to other substance use were independently
associated with NOWS, and that comorbid substance use was associated with more severe
NOWS expression after controlling for buprenorphine dose [42¢¢]. Similar findings have
been reported with methadone treatment studies in which cigarette use and use of serotonin
reuptake inhibitors were associated with more severe NOWS [43, 44, 10]. These findings
highlight the role factors other than maintenance treatment have on expression of NOWS.

Regarding longer term outcomes, a recent follow-up study of the original MOTHER study,
a randomized controlled trial of opioid-agonist pharmacotherapy during pregnancy, did not
show major differences between in long-term outcomes in children exposed to methadone
vs. buprenorphine in utero [45¢]. Specifically, at follow-up children with in-utero exposure
to buprenorphine compared to methadone were both within normal ranges of physical,
cognitive, and language development assessments, and there were no differences between
treatments with regards to these outcomes [45]. Although these results appear promising,
larger, longer-term follow up studies are needed to determine if there are ongoing effects
of opioid treatments in pregnancy, and if there are differential effects between different
treatment option.

OUD Treatment During Pregnancy

Methadone

Since the 1970s, use of methadone for stabilization in pregnant women with opiate use
disorder has been recommended due to the fact that a steady concentration of opioid in the
maternal bloodstream protects the fetus from the adverse effects of repeated withdrawals
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common in the setting of opioid abuse [46]. Compared to no opioid replacement therapy
in OUD, it has been shown to retain patients in treatment more effectively and decrease
heroin use [47]. In pregnant women who are using opiates illicitly, methadone provides
the additional benefits of increasing number of prenatal visits, decreasing HIV infection
rates, and decreasing rates of preeclampsia [48, 49]. Women treated with methadone for
OUD generally must present for daily visits to a treatment center where they consume
their dose under supervision, in accordance with federal law [50]. This can present
limitations, particularly in working populations and in geographical areas without easy
access to a treatment center (patients and providers can locate treatment centers at https://
findtreatment.samhsa.gov/).

Another potential drawback to methadone use is the number of drug-drug interactions with
other agents also metabolized through the CYP2B6 and CYP3A4 pathways in the liver,
such as antiretrovirals. Methadone can accumulate in slow metabolizers and can place
patients at risk for respiratory depression and long QT arrhythmias (Toursade des Pointes)
at high systemic concentrations. However, safety profiles in pregnancy are overall reassuring
[51, 52]. In addition to the previously mentioned maternal benefits, benefits for the fetus
include lower rates of preterm delivery, lower rates of fetal loss, and lower rates of low
birthweight infants when compared to infants of mothers who continue to use illicit opioids
such as heroin [53-56]. Options for women in pregnancy include continuation of an already
established dose of methadone vs. methadone initiation during the pregnancy. Maternal

and fetal morbidity outcomes appear to be similar in these scenarios, although one recent
population-based study showed that there was a significantly higher rate of infants being
discharged directly into the care of social services from the hospital in women who initiated
methadone during pregnancy [57].

Physiologic changes during pregnancy include increased volume of distribution and
creatinine clearance, which increases the rate of drug metabolism and can necessitate
incremental dose titration. Most pregnant women require twice daily dosing due to increased
rate of clearance [58, 59]. Mean dose at delivery was 93 mg in one retrospective case

series [58]. Strategies for methadone initiation and dosing have remained relatively stable
over the past twenty years. More recent research has focused on outcomes associated with
co-location of addiction, mental health and obstetrical treatment and the potential impact

of wraparound services in women receiving medication assisted treatment (MAT), but due
to the regulations surrounding the dispensing of methadone these studies generally involve
women receiving buprenorphine, and will be discussed below.

Buprenorphine

Buprenorphine has been approved for medical maintenance treatment and medically
supervised withdrawal since 2002 [51]. Although a licensed and trained provider is required
to dispense buprenorphine, its distribution for OUD is not limited to treatment centers
allowing for flexible office-based dosing schedules, which improves treatment access among
pregnant and parenting women. Traditionally, buprenorphine alone has been recommended
in pregnancy to avoid fetal exposure to naloxone, but more recent studies have shown

no increase in adverse effects in women treated with buprenorphine and naloxone. A
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small retrospective study involving ten women treated with buprenorphine and naloxone
in pregnancy found that maternal and fetal outcomes were not significantly different than
those of women treated with buprenorphine alone [60]. Neonatal ICU admission rates,
length of hospital stay, and days of treatment for NOWS were comparable in both groups.
Another retrospective study found that among 62 mother-infant dyads, 31 of whom were
treated with methadone and 31 of whom were treated with buprenorphine and naloxone,
the buprenorphine and naloxone group had significantly lower rates of NOWS, shorter
hospitalizations, and lower peak NOWS scores in those infants affected compared with the
methadone-exposed infants [61¢]. There were no other significant differences between the
groups.

When compared to placebo, buprenorphine has been shown to be more effective at
retaining patients in treatment and suppressing illicit drug use at doses of 16 mg daily

or higher [62]. Several head-to-head trials have compared methadone and buprenorphine
for MAT in pregnant women [63, 64], and since the publication of the MOTHER trial
[65], buprenorphine treatment has become more common in pregnancy. The MOTHER
trial was a double-blind, double-dummy, flexible-dosing, randomized controlled study
which randomized 175 women to either methadone (n=89) or buprenorphine (n=86) and
compared rates of NOWS between the groups of exposed neonates [65]. The attrition rate
was significantly higher in the buprenorphine group, perhaps attributable to the discomfort
involved in needing to be in mild opiate withdrawal before starting partial agonist therapy
with buprenorphine. Neonates exposed to buprenorphine who were treated for NOWS
required 89% less morphine and left the hospital an average of 7.5 days sooner than

those exposed to methadone [65]. A recent Cochrane review noted that the overall body
of evidence is small and that although methadone appeared more likely overall to retain
patients in treatment, buprenorphine appeared to have more favorable outcomes with regards
to neonatal withdrawal [46].

Naltrexone is a competitive agonist at opiate receptors and blocks the euphoric effects of
opioids, which can decrease the perceived gains of using opiates illicitly [66]. Data are
limited on its use in pregnancy, although safety profile at this time appears favorable [67].
Naltrexone is not associated with NOWS. However, oral dosing of naltrexone has not been
shown to be superior to placebo outside of treatment centers where medication adherence is
compulsory [68, 69]. Injectable and long-acting implantable forms of the medication have
shown efficacy in helping women maintain abstinence in pregnancy [51, 66]. Initiation of
naltrexone in pregnancy is limited by the fact that complete detoxification from opioids
must be achieved prior to initiation. Detoxification can place pregnant women and their
fetuses at risk for withdrawal symptoms, which can precipitate fetal stress and adverse
pregnhancy outcomes. Women undergoing detoxification outside a supervised facility are
also more likely to relapse to illicit opiates. The American College of Obstetricians and
Gynecologists (ACOG) accordingly does not recommend naltrexone initiation in pregnancy,
and recommends the decision of whether to continue preexisting naltrexone therapy during
pregnancy be individualized [70]. Women on naltrexone therapy may have more difficulty
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with anesthesia options and pain control during childbirth, particularly in the event of an
operative delivery.

Detoxification from Opioids versus Maintenance Therapy

Due to the risks to the fetus posed by in utero exposure to opiates and the risk

for development of NOWS, ongoing debate continues over whether detoxification from
opiates should be considered for pregnant women. Many women on maintenance opioid
replacement therapy desire detoxification upon learning that they are pregnant. However,
abrupt opioid withdrawal has been associated with a host of complications such as preterm
labor, fetal withdrawal symptoms leading to fetal distress, and increased rates of miscarriage
in older studies [67]. More recent research has not supported an association between
withdrawal and preterm labor or withdrawal and pregnancy loss. One retrospective analysis
involving 301 patients failed to show any adverse fetal outcomes related to detoxification
[71]. However, most studies addressing detoxification in pregnancy are underpowered,

lack control groups, and have a significant portion of participants lost to follow up

[72¢]. Pregnant patients with opioid use disorder on MAT demonstrate improved rates

of abstinence from illicit drugs and better engagement with treatment than patients who
undergo detoxification [48]. Women who chose to discontinue MAT are vulnerable to
cycles of relapse and withdrawal due to the high rates of relapse associated with opioid
use. Additionally, illicit use in the context of relapse is associated with a multitude of

other risks, such as exposure to blood-borne pathogens, soft tissue infections, endocarditis,
incarceration, and overdose death [51, 73]. A Cochrane review concluded that methadone
maintenance is superior to no opioid replacement therapy based on the current body of
research due to improved treatment retention and better suppression of heroin use in those
treated with MAT [47]. Current ACOG and Substance Abuse and Mental Health Services
Administration (SAMHSA) [74] guidelines support MAT as first line treatment in pregnant
women with active opioid use.

Non-pharmacologic Treatments

While opioid agonist pharmacotherapy is the recommended therapy for OUD in pregnancy
by ACOG [70], SAMHSA also recommends psychosocial support that at a minimum
includes an assessment of the mother’s needs and referral to more intensive psychosocial
treatment services [75]. Unfortunately, the literature regarding benefit of behavioral
interventions alone or in addition to MAT in pregnant women is limited and mixed.
Contingency management (CM), a behavioral interventions based on the principle of
positive reinforcement (e.g. monetary vouchers) to modify behavior in a positive and
supportive manner, has been the most frequently studied. CM initially appeared to be
efficacious for pregnant women with OUD. Jones et al., found that CM was effective

in treating opioid use in pregnancy, by significantly increasing abstinence and treatment
attendance compared to controls [76]. However, more recent findings have found no benefit
of fixed or escalating incentives in drug abstinence rates and days retained in treatment
compared to non-incentive control condition [77]. Similarly, in a study evaluating CM with
escalating incentives to improve birth weight among pregnant women on MAT, found that
infants born to women in the CM condition did not differ from those receiving standard care
condition [78].
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Other Treatment Considerations

Conclusion

The multiple barriers experienced by pregnant women in seeking treatment for substance
use, including fear of social stigma, involvement in violent relationships, lack of adequate
child care during treatment and high rates of coexisting mental health issues, such as
posttraumatic stress disorders and depression, led to the creation of women-centered
treatment [79, 80]. Women-centered care among women with an OUD, often includes
prenatal care, MAT, care coordination, behavioral health services, family planning and
breastfeeding support [81-83]. The impact of multidisciplinary care in the outcomes of
pregnant women with opioid use disorders has been investigated in recent years. One study
compared women receiving opiate replacement therapy at a treatment center (methadone

or buprenorphine), women receiving buprenorphine in a community program, and women
receiving buprenorphine with an obstetric provider with co-located MAT services; there
were no significant differences between the groups [84]. The OPTI-Mom study investigated
the use of a patient navigation intervention, and although only a feasibility study it found
that pregnant women with opioid use disorder receiving buprenorphine who completed the
intervention reported improved abstinence from illicit opioids and other drugs [85¢]. Another
feasibility study on a model of embedded care for MAT and mental health care in an
obstetric clinic demonstrated high retention rates (13/14 enrolled women remained engaged
through delivery) and continued engagement (81% of patients continued buprenorphine
treatment after delivery) [86]. Initial data on wraparound and collaborative care models
appear encouraging, but more research is needed to determine the best model for treatment
delivery.

Breastfeeding—Breastfeeding is an important intervention for women on maintenance
therapy and opioid-exposed newborns. Breastfeeding has been demonstrated to decrease
NOWS severity, reduce the need for pharmacotherapy and shorten hospital stay for the
infant [87-89]. In addition, breastfeeding enhances attachment between a mother and her
infant, facilitates skin-to-skin care, and provides immunity to the infant. As noted earlier
it is one of the mainstays for the non-pharmacologic interventions for the management of
NOWS. The American Academy of Pediatrics recommends breastfeeding for women who
are stable on methadone or buprenorphine regardless of maternal dose [90]. Breastfeeding
should also be encouraged in women who are not actively using illicit drugs and have

no other contraindications, such as HIV [91]. Women should also be advised to suspend
breastfeeding in the event of a relapse.

Over the last two decades opioid use in pregnancy has increased dramatically. With this
increase in opioid use there has been a corresponding increase in NOWS. In addition,
opioid use in pregnancy is associated with a number of adverse pregnancy outcomes,
including maternal death at delivery, intrauterine growth restriction, placental abruption,
preterm labor, oligohydramnios, stillbirth, premature rupture of membranes, and cesarean
delivery when compared with no opioid use. Fortunately, MAT in pregnant women is an
effective treatment that has been demonstrated to retain patients in treatment, decrease
ilicit opioid use and improve birth outcomes. While methadone maintenance has been the
standard of care for pregnant women with OUD for several decades, buprenorphine has
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emerged as an effective alternative treatment. The recent literature supports buprenorphine
as having a more favorable risk profile with respect to neonatal outcomes compared to
methadone. Of note, recent evidence has demonstrated that exposure to MAT in pregnancy
is not associated with cognitive or behavioral problems in offspring. The literature on the
neurocognitive effects of prenatal opioid exposure provides conflicting results, pointing to
the need for further studies that control for confounding factors, such as comorbid substance
use and exposure to high-risk environments. There have been recent innovations in the
management of NOWS, with the Eat, Sleep, Console approach, that have led to improved
infant outcomes, with decreased length of stay and exposure to pharmacologic agents.

The literature also supports the delivery of MAT via women-centered care that involves a
wide range of health-care, social, and behavioral services to address the complex needs of
pregnhant women with OUD. While collaborative care and co-localized care are currently the
main models to provide this type of care, further research is needed to determine the optimal
model.
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