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Abstract

and delivery pain, precipitated withdrawal

The number of pregnant people affected by the opioid epidemic in the United States continues to rise. The
following key aspects of opioid use disorder in pregnancy are explored through the progression of a
pregnancy via a patient case: treatment options, treatment decisions, substance use screening, dosing
modifications, and other aspects of peripartum care. Many factors affect opioid use disorder treatment
choices during pregnancy; however, when a pregnant person is medically eligible for a therapy and multiple
options are available locally, the ultimate decision regarding treatment selection should be left up to the
patient and strong support services provided. This approach to treatment results in optimal maternal and
neonatal outcomes and long-term maternal engagement and retention in care.
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Introduction

According to the Centers for Disease Control, the
prevalence of opioid use disorder (OUD) during pregnancy
more than quadrupled from 1999 to 2014.* From 2002 to
2009, neonatal abstinence syndrome (NAS) from maternal
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opioid use increased 5-fold, resulting in 1 baby born with
NAS every 30 minutes,® further increasing to 1 every 15
minutes by January 2018.3

In addition to NAS, OUD during pregnancy can result in
significant negative maternal and neonatal medical and
social consequences."'6 Pregnancy-specific examples in-
clude preterm labor, fetal convulsions, intrauterine fetal
demise, and intrauterine meconium passage.“®™° Fetal
distress and withdrawal also result from repeated daily
cycles of maternal opioid use and withdrawal. These
cycles negatively impact placental function and can cause
intrauterine growth restriction, placental abruption, pre-
term delivery, and low birth weight.*®*° Also, limited data
indicates a low absolute risk but increased relative risk of
birth defects from prescription opioid use during preg-
nancy, including heart defects, spina bifida, and gastros-
chisis.>®** Fortunately, many women affected by OUD
are motivated to stop or reduce illicit opioid use during
pregnancy and engage in prenatal care for the best
outcome for their child(ren) and to prevent the removal of
their child(ren) via Child Protective Services (CPS).> Data
indicate pregnant people with OUD are more likely to
initiate treatment and remain abstinent when permitted
to stay with their child(ren).** Therefore, pregnancy
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presents a significant window of opportunity for treating
and effectively managing OUD. This article will review
OUD in pregnancy via a case discussion.

Case

Lilly, a 30-year-old G2Poo10 pregnant person at 12 weeks
3 days gestation, presents to an obstetric and gynecology
clinic for a first prenatal visit after having a positive home
pregnancy test 3 days ago. The patient prefers the
pronouns she, her, and hers. Per patient report, this
pregnancy is desired. Lilly works full time as a fashion
designer and attends night classes towards a business
degree. Her partner is a computer programmer for a local
startup company. Lilly has a past medical history
significant for generalized anxiety disorder. She has no
known drug allergies, and current medications are one
prenatal vitamin and sertraline 100 mg taken by mouth
daily. A physical examination reveals normal vital signs,
weight of 65 kg, height of 5 ft 6 in (.68 m), and a
confirmed intrauterine pregnancy on ultrasound. The
patient appears concerned and reveals she self-medicates
with illegally purchased oxycodone to cope with the
trauma of a friend who died by suicide last year. She
endorses illicit use for over a year, difficulty stopping illicit
use, and desires to start treatment because she “doesn’t
want her baby taken away.” Lilly wants to know what the
treatment options are and if any of these options will
“hurt her baby.” She did a web search for oxycodone and
read it has a pregnancy category C designation but said
she does not know what that means.

General Principles of OUD in Pregnancy

Before discussing Lilly’s options, one must understand
basic pregnancy terminology, know how to access
relevant literature, and be able to correctly analyze drug
information with regard to different pregnancy stages.
See the Box for general information and resources in
pregnancy and lactation. Lilly’s pregnancy is desired, and
a goal for her pregnancy is a live delivery at term,
preferably between 39 and 41 weeks. Lilly’s illicit opioid
use disclosure is an excellent window of opportunity to
engage her in OUD treatment and prevent a preterm birth
along with other untreated OUD risks. Lilly’s confusion
about the pregnancy category C designation for oxyco-
done has been common among patients and providers for
decades. Pharmacists and other providers must rely on
current scientific data instead of pregnancy categories
when practicing shared clinical decision-making.

Treatment Options and Decisions

There are several OUD treatment options for pregnant
patients. The standard of care is medication-assisted

Take Home Points

1. Maintenance medication-assisted treatment during
pregnancy with either buprenorphine or methadone
works.

2. The decision to use buprenorphine or methadone
should be patient-centered.

3. Medication dosing and frequency adjustments due to
the dynamic physiological changes during and after
pregnancy should be made based on maternal
symptoms and cravings.

4. Breastfeeding is safe with maternal medication-
assisted treatment and reduces neonatal abstinence
syndrome.

5. The home buprenorphine or methadone regimen
should be continued during labor, delivery, and
postpartum.

treatment (MAT) with either buprenorphine or methadone
as these options result in improved maternal and neonatal
outcomes.*® Both medications are Food and Drug
Administration (FDA) approved for OUD treatment in
pregnancy and are recommended as first line options by
leading experts in widely recognized organizations devot-
ed to improving maternal and child health,>®** including
the American College of Obstetricians and Gynecologists
(ACOQG), the Substance Abuse and Mental Health Services
Administration (SAMHSA), and the World Health Organi-
zation (WHO). It is important to note that both
treatments have the best outcomes when combined with
robust psychosocial therapy and support through coun-
seling, comorbid condition treatment, case management,
parental support and education, and employment train-
ing.>* Ideally, pregnancy-specific programs should incor-
porate pharmacologic treatment, but most states do not
have these programs.”? However, accessing available
resources such as safe housing, reliable transportation,
child care, prenatal care, and vocational assistance are
important in devising a treatment plan because these
resources can affect a pregnant person’s likelihood of
entering and remaining in care. For example, there is
evidence that treatment retention rates increase when
mothers living with children are able to bring their
children to treatment appointments.®

Other treatment options for OUD in pregnancy include
naltrexone and medically assisted withdrawal (MAW);
however, neither is first line, and maternal and neonatal
risks are not fully understood. Naltrexone has limited data
for use in pregnancy, but if a pregnant patient declines
first line agents and prefers naltrexone, it is not absolutely
contraindicated.**** Risks and the limitations of current
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BOX: General information and resources for pregnancy and breastfeeding

Terminology:
Gravida (G) #
Para (P) #
Example: G4P1021

Term pregnancy
Late preterm neonate
Previable

Pregnancy Categories:

Resources:
Reprotox

Lactmed

Infant Risk Center
ACOG

HIVE

Physiology of Pregnancy:
Pharmacokinetic changes

Labor and Delivery Basics:

Mode of delivery

Pain management

Breastfeeding:
Neonatal benefits

Maternal benefits

Refers to the number of times a patient has been pregnant
Refers to the number of times a patient has delivered

Patient has been pregnant 4 times (including the current pregnancy) and has had 1 term infant, no
preterm infants, 2 abortions, and has 1 living child

A pregnancy that reaches 37 weeks gestation

A neonate born between 37 and 39 weeks

A fetus highly unlikely to survive after birth during the first or second trimester. Many states in the
United States have different time cut off limits for previability; but, generally, a fetus under 24
weeks gestation is considered previable.

Pregnancy categories (A, B, C, D, X) were removed from all new FDA labeling on June 30, 2015 via
the FDA Pregnancy and Lactation Labeling Rule and were replaced with a synopsis of relevant
data regarding pregnancy, lactation, and female and male reproductive potential. These categories
were notoriously interpreted incorrectly and resulted in treatment decisions that did not
necessarily take into account the underlying information used to determine the category
designation. Unfortunately, some drug information resources still list the old category
designations.

https://reprotox.org/
https://toxnet.nlm.nih.gov/
https://www.infantrisk.com/
https://www.acog.org/
https://hiveonline.org/

Decreased gastrointestinal motility, increased gastric pH and blood flow, increased total body water
and plasma volume resulting in a larger volume of distribution, decreased drug binding
concentrations, increased glomerular filtration rate, and increased number of drug-metabolizing
enzymes in the liver such as CYP3A4, CYP2D6, and CYP2Cg.*¥*

Vaginal delivery is expected unless there is a contraindication. Some pregnant people labor for several
days and then need a cesarean section with subsequent recovery and a longer hospital stay.
Multi-modal pain management with options that reduce peripartum opioid use should be used for
all patients. Options during labor and delivery may include:
* Nonpharmacologic measures, such as massage, doula support, and position changes
* Use of neuraxial, regional, and local anesthesia
* Early epidural placement
¢ Inhaled nitrous oxide
* Neuraxial long-acting opioid administration
* Multi-modal pain control options, including NSAIDs and acetaminophen, during the postpartum
period
* Epidural analgesia maintained for the first 24 hours post-delivery
* |V acetaminophen (may be preferred compared to the oral formulation)*
* Preoperative administration of gabapentin and/or acetaminophen (shown to reduce post-
operative pain in non-obstetrical surgical procedures and can be used for cesarean sections)*
* Nonopioid adjunctive medications, such as ketamine and dexmedetomidine, for severe pain
(data limited)
* Epidural magnesium sulfate (limited data show reduced pain and opioid requirements during
and after cesarean delivery)16

Lower risk of childhood diseases such as asthma, leukemia, obesity, ear infections, eczema,
diarrhea, vomiting, lower respiratory tract infections, necrotizing enterocholitis (NEC), sudden
infant death syndrome (SIDS), and Type Il diabetes’

Decreased risk for certain breast cancers, ovarian cancer, postpartum depression, and Type I
diabetes;* faster recovery from childbirth, including faster weight loss; reduction in cost;*
decrease in maternal stress, which promotes better mother-child bonding;* reduction in maternal
neglect and child abuse rates®
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data, however, still need to be discussed with the patient.
Animal studies with naltrexone have demonstrated higher
rates of large-for-gestational-age offspring, but limited
available data for human birth outcomes have been
normal.?32® Although not specifically studied in the
peripartum period, patients should additionally be made
aware that if naltrexone is the selected treatment option,
opioids are unlikely to be effective for pain control during
labor, delivery, and postpartum. Medically assisted
withdrawal is also not recommended because it is
associated with high recidivism rates (59%-90%) and fetal
intolerance,®*” and there are limited data on maternal
and neonatal outcomes post-delivery.2® However, MAW is
also not absolutely contraindicated. Some experts believe
and there is some evidence MAW can be safely performed
during pregnancy under the care of a provider trained in
perinatal addiction medicine after informed consent.
Experts believe, however, that successful MAW may
necessitate an inpatient hospital stay and intense
outpatient follow-up.**

The question remains, how does one make the decision
between buprenorphine and methadone when a patient is
interested in a first-line option? When a pregnant person is
medically eligible for either first-line option and both are
available locally, patient preference is the deciding factor.
Identifying what factors are most important to a patient
and using a shared decision-making model allows for
optimal outcomes as this model has been shown to
improve adherence and treatment retention in other areas
of medicine.*® The factors often most important to a
pregnant patient affected by OUD are summarized in
Table 1 and detailed below. Highlighting the differences
between the two treatments aids pregnant people in
making the best decision for themselves.

Efficacy

The treatment goals for both buprenorphine and meth-
adone are the same: cessation of illicit opioid use, opioid
withdrawal symptoms, and cravings; positive neonatal
outcomes; and sustained maternal engagement and
retention in care. Buprenorphine and methadone have
both been proven to be highly effective for OUD
treatment during pregnancy, reduce risks to mother and
baby from untreated OUD, prevent maternal relapse,
prevent separation of families via CPS involvement, and
aid parents in providing an environment for optimal
childhood growth and development.®* Methadone has
been used to successfully treat pregnant people with OUD
since the 1970s and became the standard of care in the
United States by 1998.%4% Methadone has been shown to
reduce illicit opioid use and maternal mortality and
increase engagement in prenatal care.3 Buprenorphine
treatment for OUD in pregnancy is a more recent

development with increased use over the last several
years*® and it has proven to reduce illicit opioid use,
injection drug use, overdose deaths, and overall mortal-
ity.3

Treatment with these medications has also been shown to
result in positive neonatal outcomes, including increases
in neonatal birth weight, gestational age at delivery, and
head circumference.®33353¢ |deally, a pregnant person
affected by OUD should start treatment with either
buprenorphine or methadone upon initial presentation to
care in order to obtain the best outcomes as evidence has
demonstrated that pregnant people are more likely to
remain abstinent the longer they are abstinent during
pregnancy.** There are risks associated with both
treatments as discussed subsequently; however, these
risks are considered minimal compared to the risks of
untreated OUD.?

Treatment Retention

Key differences between the two medications are the
treatment initiation process and retention. There is no
consensus on optimal MAT dosing protocols in pregnancy.
Induction protocols for nonpregnant individuals can be
used for those who are pregnant, but buprenorphine’s
partial mu-opioid receptor agonist and alpha-kappa opioid
receptor antagonist activity can precipitate withdrawal.*?
Therefore, buprenorphine induction with the sublingual
(SL) form requires a pregnant person to be in some
withdrawal before taking a first dose,** while methadone
does not. This withdrawal is unpleasant, is not always
tolerated, and may be a barrier to care. In a landmark
study known as the MOTHER (Maternal Opioid Treat-
ment: Human Experimental Research) trial, which is the
largest randomized controlled trial to date comparing
buprenorphine to methadone for OUD treatment in 175
pregnant people, there was a statistically significant
increase in dropout rates for those taking SL buprenor-
phine for OUD in pregnancy (33%) compared to those
taking methadone (18%). Most dropouts occurred during
induction, but retention rates were similar between
groups after inductions were completed.3* It is hypothe-
sized that the higher drop out rates during induction in
the MOTHER trial may have been due to patients
experiencing precipitated withdrawal. Data available from
nonpregnancy settings show people maintained on
buprenorphine at doses above 16 mg have the same
retention rates as people in methadone treatment,*
further indicating the true impact of medication choice on
retention is unclear, but it is important to acknowledge
the possibility of lower retention rates with buprenorphine
compared to methadone. Some new data in nonpregnant
people suggest the use of the buprenorphine patch
formulation for buprenorphine inductions may prevent
precipitated withdrawal and may allow patients to avoid
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TABLE 1: Key differences between MAT options for OUD treatment in pregnancy

Key Factors

Buprenorphine®

Methadone

Efficacy

Treatment retention
Maternal withdrawal

Neonatal outcomes

NASP

Maternal clinic visits

Maternal side effects

Pain management during

labor and delivery

Breastfeeding

Results in abstinence from illicit opioid use
Reduces opioid use, injection drug use,
overdose deaths, and overall mortality3*

Higher dropout rates initially compared to
methadone3*

Mild withdrawal often required before
initiation

Lower rates of preterm birth, low birth
weights, and smaller head circumferences
compared to no treatment®3%3¢

Higher average gestational age at birth, head
circumference, length at birth, and average
birth weight compared to methadone3*

Less long-term neurodevelopment outcome
data than methadone

Present, but less severe compared to
methadone
MOTHER trial**:
* Average length of hospital stay = 10 d
* Average amount of morphine for
treatment = 1.1 mg

Frequency: Initially, daily or weekly visits,
which are then spaced out to biweekly or
monthly

Location: medical clinic (eg, prenatal, primary
care, psychiatric, or addiction clinic) or OTP

Less sedating compared to methadone

Lower risk of cardiovascular side effects
compared to methadone

Nausea and constipation, but mild and self-
limiting

Home MAT regimen is not generally adequate
for pain control but may be continued
during labor and delivery

Providers may offer both additional opioids
and non-opioid analgesics

Recommended

Reduces NAS

Mothers have better bonding and improved
recovery from birth?33®

Transfer to breast milk is low,?® equaling fewer
morphine milligram equivalents than what a
neonate would receive for NAS*°

If buprenorphine/naloxone product, naloxone is
unlikely to negatively impact the child**

Results in abstinence from illicit opioid use

Reduces opioid use, injection drug use,
overdose deaths, and overall mortality>

Lower dropout rates overall compared to
buprenorphine3*

Withdrawal not required for initiation

Lower rates of preterm birth, low birth
weights, and smaller head circumferences
compared to no treatment®33353¢

Present, but more severe compared to
buprenorphine
MOTHER trial**:
* Average length of hospital stay = 17.5 d
* Average amount of morphine for
treatment = 10.4 mg

Frequency: Daily for at least the first 3
months, which can then be spaced out with
take-home doses

Location: OTP (ie, methadone clinic)

More dose-dependent sedation compared to
buprenorphine and higher risk for respiratory
depression

Small increased risk of arrhythmia

Home MAT regimen is not generally adequate
for pain control but may be continued
during labor and delivery

Providers may offer both additional opioids
and non-opioid analgesics

Recommended

Reduces NAS

Mothers have better bonding and improved
recovery from birth?33®

Transfer to breast milk is low,*® equaling fewer
morphine milligram equivalents than what a
neonate would receive for NAS*°

MAT = medication-assisted treatment, NAS = Neonatal Abstinence Syndrome, OUD = opioid use disorder, OTP = opioid treatment program.

“Some pregnant people established on MAT with methadone prior to pregnancy wish to switch to buprenorphine treatment. Although possible, there
are no compelling reasons to switch, and it is difficult to do,*® risks patient destabilization and relapse, and is not recommended by the American
College of Obstetricians and Gynecologists.**

PA condition with symptoms that may include high-pitched crying, abnormal sleeping patterns, increased muscle tone, tremors, convulsions, yawning,
sweating, sneezing, poor feeding, excessive sucking, vomiting, diarrhea, increased respiratory rate, low grade fever, and irritability. Very severe forms of
NAS can result in seizures, failure to thrive, and death.*3”
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going through withdrawal all together during an induc-
tion.“®47 This has not been studied in those who are
pregnant with OUD, but the patch may eventually prove
useful in reducing dropout rates for buprenorphine
inductions in this population.

Neonatal Outcomes

For optimal fetal development and neonatal outcomes,
ideally, a pregnant patient should avoid taking unneces-
sary medications; however, both buprenorphine and
methadone are considered necessary for OUD treatment.
Both options cross the placenta and fetal blood brain
barrier, resulting in fetal exposure, but they do so at a
steady state rather than via repeated daily cycles of large
illicit opioid exposures followed by withdrawal. Low
steady state levels from maternal OUD treatment with
buprenorphine or methadone used to eliminate cravings,
withdrawal, and relapse also minimize overall opioid
exposure.”*

Methadone is found in cord blood, amniotic fluid, and
newborn urine.*® Fetal risks of methadone from mothers
with or without OUD compared to no fetal methadone
exposure in the same population include a decrease in
fetal growth and birth weight, reduced fetal length,
smaller head circumference, a possible decrease in
childhood psychometric and behavioral test scores, and
a relative risk but very low absolute risk of teratogenic-
ity.>4® However, metrics for preterm birth rates, birth
weight, and head circumference are improved compared
to untreated OUD as stated in Table 1.* Buprenorphine
and its active metabolite cross the placenta to a lesser
extent than methadone, which reduces overall opioid
exposure to the fetus even more than methadone.>*>*
However, buprenorphine is still found in neonatal
meconium, blood, and urine.>* According to a systematic
review®3 that included low quality studies with confound-
ing variables, fetal risks from maternal buprenorphine
treatment may include an association with oral clefts,
cardiac defects, and club foot. There is also conflicting
evidence on whether buprenorphine treatment results in
lower birth weight and head circumference compared to
nonopioid-dependent pregnant patients,* and there are
limited data regarding long-term child developmental and
behavioral outcomes.

Should a pregnant person choose buprenorphine for OUD
treatment, use of the SL buprenorphine-only tablet is
recommended over combination products with naloxone
to date. Naloxone crosses the placenta®* and is thought to
potentially cause fetal withdrawal.* Endogenous opioids
mediate various neurologic functions, and it is not fully
understood what the consequences are of blocking these
mediators.>® The long-term effects of naloxone are also
unknown, but there have been no reported negative

neonatal outcomes with the combination products, and
some evidence indicates they are safe to use in
pregnancy.’®%” As such, the buprenorphine naloxone
combination products are considered acceptable alterna-
tives if the patient prefers them or if availability of the
buprenorphine-only product is limited.> Naloxone, how-
ever, is still the treatment of choice for overdose in
pregnancy.** Additionally, if a patient was taking bupre-
norphine with naloxone before pregnancy, it is reasonable
to switch to buprenorphine monotherapy in a one-to-one
conversion and then switch the patient back to the
combination product after delivery.

When compared to each other, buprenorphine and
methadone have been shown to have several neonatal
outcome differences. In the MOTHER trial, the authors3*
found statistically significant neonatal benefits of bupre-
norphine over methadone, including an increase in birth
weight and head circumference along with reductions in
preterm birth rates and lengths of hospital stay.
Additionally, a secondary analysis demonstrated statisti-
cally significant increases in fetal heart rate variability and
accelerations, movement, and movement duration in
mothers who were exposed to buprenorphine compared
to methadone. Although unknown whether clinically
significant, these characteristics of fetal physiology are
indicative of positive fetal health.>® Other studies have
also demonstrated an increase in fetal activity and heart
rate variability,>® higher average gestational ages at birth,
and higher average birth weights with buprenorphine
treatment compared to methadone.®*®*

Neonatal Abstinence Syndrome

Risk for NAS, also known as neonatal opioid withdrawal
syndrome (NOWS), is a neonatal outcome that often
impacts the maternal decision of OUD treatment in
pregnancy. Long-term effects are unclear, but this
syndrome is a constellation of opioid withdrawal symp-
toms affecting the neonatal central nervous, autonomic
nervous, and gastrointestinal systems and results from in-
utero fetal opioid exposure immediately followed by
abrupt withdrawal at delivery. This syndrome is associated
with both untreated and treated OUD,®? and 50% to 70%
of affected neonates require pharmacologic treat-
ment.3”"®3 Neonatal abstinence syndrome can occur
shortly after delivery, but may take up to 5 to 7 days to
appear. It usually presents faster from maternal bupre-
norphine treatment and although rare, can occur up to a
month after delivery in those infants exposed to
methadone treatment in utero.®* This variability in
presentation has led the American Academy of Pediatrics
to recommend 5 to 7 days of in-hospital monitoring of
neonates born to mothers with OUD because NAS
requires hospitalization, often in a NICU, with non-
pharmacologic and pharmacologic treatment.?
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In the MOTHER trial,®* there was no statistically
significant difference in the number of neonates needing
treatment for NAS between buprenorphine and metha-
done, but there were statistically significant reductions in
NAS duration, amount of morphine required for NAS
treatment, and length of hospital stay with maternal
buprenorphine treatment. See Table 1. The reasoning is
thought to be multifactorial and includes buprenorphine’s
lower bioavailability, less placental transfer, and less
intrinsic mu-opioid receptor activity compared to meth-
adone.3%#>9

Regardless of whether a reduction in the effects of NAS is
of high importance to a pregnant person, every patient
should be counseled that newborns are not born addicted
to opioids. Instead, in-utero physiologic dependence can
result in subsequent withdrawal.®® Additionally, they
should be counseled that the risk and severity of NAS
do not correlate with the chosen MAT dose, 23376467 3nd
NAS from MAT is less severe than in the absence of
treatment.** Furthermore, reducing medication doses in
order to limit fetal exposure has been linked to an increase
in illicit drug use and its subsequent risks.” Dosing
decisions should only focus on maternal opioid cravings
to prevent relapse.®® New mothers can, however, reduce
NAS severity through rooming in with their neonate,
providing skin-to-skin contact, breastfeeding, minimizing
environmental stimuli, and comforting the baby via
swaying, rocking, and providing a pacifier.37:%9

Maternal Impact

Maternal risks of methadone treatment include overdose,
hypotension, bradycardia, cardiac arrhythmia, respiratory
depression, and QTc prolongation.”® The latter can be
concerning because of risk for torsade de pointe and
because pregnant patients can often be prescribed other
QTc-prolonging medication(s). Examples include ondan-
setron and metoclopramide, used for nausea and vomiting
of pregnancy, and haloperidol and quetiapine, used to
treat comorbid psychiatric conditions. Up to 33% of
pregnant patients with OUD have been reported to have
comorbid psychiatric conditions, but this statistic may be
low compared to practice.”* As a result of the risk
methadone poses for prolonging QTc, many providers
obtain a baseline electrocardiogram, but there is debate in
the literature on whether this should be done.”” Notable
maternal side effects of buprenorphine include mild, self-
limiting nausea and constipation. Unfortunately, this can
exacerbate nausea, vomiting, and constipation associated
with pregnancy. There is less risk of respiratory depression
and overdose with buprenorphine compared to metha-
done because of its partial mu-opioid agonist properties,
and some data suggest that fewer pregnant people use
illicit substances at delivery when treated with buprenor-
phine compared to methadone.3®

Treatment logistics and convenience are often important
to pregnant patients who have competing childcare,
school, and occupational responsibilities. As with non-
pregnant people, methadone requires initial daily clinic
visits at an opioid treatment program (OTP), with the
potential to earn take-home doses. Buprenorphine
treatment can be managed through either an OTP or
any clinic with a Drug Addiction Treatment Act of 2000
waivered provider.** The latter option may make bupre-
norphine treatment more feasible for some patients.
However, some patients may prefer OTPs, which have
extensive wrap-around services such as counseling and
case-management, even though they require more
frequent visits. Regardless of whether a patient chooses
to start buprenorphine or methadone, no extra fetal
monitoring, more intensive prenatal care than is standard,
nor referral to a maternal fetal medicine specialist is
necessary.® Hospitalization for MAT inductions is also
unnecessary, although it may be preferred by some
providers.*?

Breastfeeding

Breastfeeding benefits are well established (Box), and
many pregnant people affected by OUD wish to
breastfeed upon delivery.>® Numerous internationally
recognized maternal and child health organizations
recommend a postpartum person not breastfeed while
actively using illicit substances in order to prevent
neonatal exposure through breastmilk.®® Although when
not to recommend a new mother with OUD breastfeed is
controversial, the Academy of Breastfeeding Medicine
recommends a postpartum person not breastfeed if any of
the following conditions are met: illicit substance relapse
in the 30 days prior to delivery, a confirmed positive urine
toxicology screen at delivery, failure to enroll and/or
engage in treatment for substance use disorder, or any
medical condition(s) contraindicated in breastfeeding.”
However, breastfeeding is recommended for people being
treated with methadone or buprenorphine for OUD?**
because of a lower incidence of NAS,*3% potentially
reduced neonatal hospital stays, and less need for and
amount of treatment.?35®

Case Continued

Lilly presents to a follow-up prenatal visit and antenatal
testing at 30 weeks and 4 days gestation. She has had
several prenatal visits, some of which involved a
buprenorphine induction. Lilly chose buprenorphine be-
cause the treatment logistics and neonatal outcomes
related to NAS were most important to her. She was
previously diagnosed with preeclampsia and is now taking
labetalol 400 mg by mouth twice daily. She also takes a
prenatal vitamin by mouth and buprenorphine 32 mg SL
once daily, and her sertraline dose was increased a few
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TABLE 2: Possible false positive urine drug test immunoassay results for common medications used in pregnancy”>7%77

False Positive Substance of Abuse

Commonly Prescribed Amphetamine/

Medications in Pregnancy Methamphetamine Benzodiazepine Barbiturate Phencyclidine Methadone
Bupropion X
Dextromethorphan X .
Diphenhydramine X
Doxylamine e X X
Fioricet/Fiorinal X

Labetalol X

Metformin X

Promethazine X e
Quetiapine (>125 mg) . X
Ranitidine X

Sertraline (>150 mq)

Trazadone X .

Venlafaxine X

weeks ago to 150 mg. A physical exam reveals normal
vital signs, an uneventful fetal nonstress test, and
appropriate weight gain. Per patient report, she has
started having opioid cravings at night, is worried about
relapsing, and would like to increase her buprenorphine
dosing. Additionally, a previous urine toxicology screen
reveals a preliminary positive result for methamphet-
amines and benzodiazepines.

Substance Screening in Pregnancy

Substance use screening is recommended for all pregnant
people and a urine toxicology test using immunoassays is
most commonly used.® Unfortunately, both false positive
and negative results can occur and subsequently lead to
negative consequences, including punitive measures. The
ACOG recommends treatment over punishment because
punishment does not end in improved maternal morbidity
or mortality, creates barriers to care, and can result in
unintended maternal and fetal withdrawal with its
subsequent risks if a pregnant individual is placed in jail
without treatment.”* Initial screens are, therefore, pre-
sumptive until confirmatory testing is completed. Table 2
lists common medications taken during pregnancy that
can result in false positive tests. Lilly tested positive for
methamphetamines and benzodiazepines, but a review of
her current medications indicates labetalol and an
increase in sertraline dose may be the respective
causes.”>”7 If confirmatory testing finds the benzodiaze-
pine result accurate, continued treatment of Lilly’s OUD
would still be important and is recommended by the FDA
even though she would be at an increased risk of
respiratory depression.”® Close monitoring, support, eval-
uation for a benzodiazepine use disorder, and a possible

benzodiazepine taper or discontinuation would be appro-
priate.

Dosing Modifications

Although induction protocols need no modification in
pregnancy, the dosing and frequency of both buprenor-
phine and methadone often need adjustment as a
pregnancy progresses, especially during the second and
third trimesters. The unique physiological changes that
make modifications necessary are outlined in the Box.
These changes result in lower buprenorphine and
methadone plasma concentrations, shorter half-lives,
and accelerated drug clearances.”9 Buprenorphine,
specifically, is highly lipophilic, 96% bound to plasma
proteins, and metabolized by the liver via the cytochrome
P450 enzymatic pathway.®s Buprenorphine, therefore, has
significant pregnancy-specific pharmacokinetic alter-
ations. Biophysical changes later in pregnancy have been
shown to reduce buprenorphine plasma concentrations
below 1 ng/mL, which is the theoretical concentration
required to prevent withdrawal symptoms. This plasma
concentration reduction can occur for 5o to 80% of a
maintenance 12-hour dosing interval.®® Lilly’s cravings are
more than likely due to a reduction in buprenorphine
plasma levels along with an increased clearance and
volume of distribution 88487

Throughout pregnancy, the dilemma arises on how best
to alter MAT dosing and frequency to account for the
pharmacokinetic changes that occur. For buprenorphine
specifically, studies*®® indicate a ceiling effect at doses
above 32 mg per day in nonpregnant people; however,
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optimal dosing in pregnancy has not been established and
some pregnant patients require dosing up to 48 mg per
day in practice. Furthermore, nonpregnant patients with
OUD have higher opioid abstinence rates when treated
with doses of 16 to 32 mg per day,*> which makes treating
pregnant patients with even higher doses logical and
reasonable. Many pregnant patients also report needing
divided dosing to 2 or 3 times daily in order to prevent
withdrawal and cravings.? Divided dosing is thought to
sustain plasma levels above the 1 ng/mL threshold
throughout the day.®® Since Lilly is experiencing opioid
cravings at night, it is reasonable to consider dividing
Lilly’s daily buprenorphine to an AM and PM dose and
titrate each based on symptoms and cravings.

Although Lilly is not treating her OUD with methadone, it
is important to know that similar to buprenorphine, many
pregnant people treated with methadone also report
needing increased dosing and/or divided dosing to twice
daily and, rarely, 3 times daily or every 6 hours as the
pregnancy progresses.”> The highest dosing this author
has seen in pregnancy was 220 mg by mouth twice daily.
Another patient, whose methadone trough levels were
those typically seen with dosing of 120 mg daily, was
taking 125 mg by mouth 3 times daily. Evidence suggests
symptomatic patients may benefit from divided dosing if
their methadone plasma trough level is under 0.3 mg/L
because levels greater than or equal to 0.24 mg/L have
been shown to prevent withdrawal in pregnancy.®
Therapeutic drug monitoring is not empirically necessary
for pregnant patients but is reasonable to aid in
determining if a dose increase is needed. Of note,
methadone dosing should not be titrated faster during
pregnancy even with the pharmacokinetic changes that
occur.

For methadone specifically, there are neonatal and
maternal positive outcomes that occur with an increase
in dose and frequency. When compared to a once daily
large dose, these adjustments result in less maternal
withdrawal and illicit opioid use, lower NAS severity, and a
reduction in fetal exposure to repeated withdrawal
periods.”#99° Additionally, more methadone crosses the
placenta as pregnancy progresses and sustained cord
blood levels reduce periods of fetal withdrawal from
pregnancy pharmacokinetic changes.®> Although the
clinical significance is unknown, divided methadone
dosing results in less suppression of fetal movement and
respiration than once daily dosing.%*°* Optimal maternal
buprenorphine dosing related to fetal effects has not been
studied.

Upon delivery, the body’s pharmacokinetic profile returns
to a prepregnancy state over an average of 6 to 8 weeks.
For example, hepatic function returns to baseline by
approximately 6 weeks postpartum,®? and plasma levels of

buprenorphine are higher during the postpartum period
due to a reduction in clearance.’” As a result, doses and
frequencies of both buprenorphine and methadone likely
need to be reduced after delivery. These adjustments may
be needed right away or as late as 12 weeks postpartum.>3
The patient and care team should be attentive to evidence
of sedation to prevent MAT overdose; however, in order to
prevent relapse, MAT should not be tapered too quickly.
The stress of motherhood and sleep deprivation can put a
new mother at risk for relapse, which happens most
frequently between 3 and 6 months postpartum.? Close
follow-up and support are critical. During her postpartum
follow-up, Lilly will more than likely need her buprenor-
phine tapered to a lower once daily dose along with
strong support.

Case Continued

Lilly, who is now 36 weeks and 2 days gestation, presents
to a scheduled preoperative anesthesia clinic to be
evaluated for optimal pain control for an expected vaginal
delivery. A physical exam reveals normal vital signs, but
she endorses anxiety about experiencing pain during labor
and delivery and postpartum. She also reveals a concern
about relapsing if she takes more opioids during her
postpartum recovery. Lilly remains on sertraline, labetalol,
and a prenatal vitamin, but her current buprenorphine
regimen is now 20 mg SL every morning and 18 mg SL at
bedtime.

Labor and Delivery Pain Control Options

Labor and delivery can be painful, which many pregnant
people fear. Those with OUD are also hyperalgesic and
often require more opioid analgesics at higher doses.®?
For example, pregnant patients taking methadone expe-
rience increased pain and can require up to 70% more
opioids than nonMAT patients if a cesarean delivery is
needed.”® The hyperalgesia and increased analgesic
requirements make pain control challenging. Therefore,
the goal for this phase of pregnancy, aside from a
successful birth, is to provide adequate pain control while
preventing withdrawal, analgesic side effects, and overuse
of opioids.

Lilly is appropriately concerned about her experience of
pain and risk for relapse. She should be counseled that all
patients experience pain differently and reassured that her
providers will work to provide her with adequate pain
control. Lilly should also be counseled that she is opioid-
tolerant, may be hyperalgesic, and may require more
analgesics for pain control but that there is no way to
predict the extent of pain she will experience nor the
amount of pain control she will need. Methadone and
buprenorphine can be used to treat chronic pain; however,
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a MAT home regimen will not provide adequate pain
control for an acutely painful event. Lilly’s buprenorphine
dosing regimen should be continued throughout labor and
delivery, and additional opioids and other analgesics may
be given during labor and delivery and prescribed on
discharge for pain control.** In practice, a 7 to 10 day
supply of opioids are prescribed to postpartum patients at
discharge when non-opioid analgesics are insufficient at
controlling pain for a specific patient. Lilly should also be
reassured that there are no data to indicate using opioids
for acute pain leads to higher relapse rates.

Because of buprenorphine’s partial mu-opioid agonist
properties, many providers worry about precipitating
withdrawal or difficulty controlling pain by continuing a
home regimen while a patient is in acute pain. Animal
studies, human data, and experience have proven this
incorrect and that a home buprenorphine regimen can be
synergistic when given with opioids for acute pain.*°> A
recent study®> demonstrated baseline buprenorphine
dosing does not interfere with opioid pain management
after cesarean section and there is no statistically
significant difference in postoperative complications nor
length of hospital stay for patients taking full buprenor-
phine dosing when compared to those not taking
buprenorphine. Furthermore, discontinuing buprenor-
phine or reducing the dose exposes a new mother with
OUD and the offspring to risks associated with withdrawal
and maternal relapse and discomfort during a subsequent
repeat induction. Some anesthesiologists and obstetri-
cians recommend reducing a patient’s dose down to 8 mg
SL daily several days before a scheduled cesarean to allow
for better pain control during and after the procedure;
however, this has not been proven to facilitate adequate
pain control and puts a patient at risk for relapse from
uncontrolled cravings. The current recommendation for
labor and delivery is to continue a home regimen for OUD
whether buprenorphine or methadone is being used for
treatment.>%®

Pregnant people often prefer to know their pain control
options before going into labor, and Lilly should be
counseled on what options may work best for her during
this clinic appointment. General options are stated in the
Box.

Other Aspects of Peripartum Care

After delivery, Lilly is at an increased risk of developing
postpartum depression (PPD), a condition with significant
morbidity and mortality that puts a patient at risk for
relapse and should be monitored for and addressed.?” In
the general population, about 25% of postpartum people
seek treatment for PPD whereas up to 45% of OUD
patients screen positive for PPD and up to 40% of patients

attending an OTP report having PPD.***3 This increase is
compounded by co-occurring mental health disorders
found in two-thirds of pregnant people with OUD.%%9®
Lack of sleep, stress from motherhood, and caring for a
newborn all put this population at risk for PPD and
subsequent relapse.” During each follow-up prenatal and
postpartum clinic visits, Lilly should be screened for PPD
and educated about PPD signs and symptoms and when
to seek help.

Although Lilly is in a monogamous relationship and does
not inject illicit substances, a thorough history should be
taken at every prenatal visit to identify any behaviors
putting her at risk for contracting human immunodefi-
ciency virus. If a patient is at risk, pre-exposure
prophylaxis may be considered and should be offered.®®

Conclusion

Data and experience have shown that untreated OUD
during pregnancy negatively impacts the pregnant person,
fetus, and subsequent child. Fortunately, pregnant people
affected by OUD are often motivated to enter and remain
in care for the benefit of their current and unborn
child(ren). As discussed, there are several treatment
options that mitigate these consequences and are safe
in pregnancy. Methadone and buprenorphine are first-line
options and have demonstrated positive birth outcomes.
Making a medication choice is multifactorial, and
physiological changes of pregnancy present unique dosing
challenges. Ideally, the major goal for OUD in pregnancy
is successful and sustained maternal engagement in care
during the antepartum and long after the postpartum
period.

References

1. Haight SC, Ko JY, Tong VT, Bohm MK, Callaghan WM. Opioid
use disorder documented at delivery hospitalization - United
States, 1999-2014. MMWR Morb Mortal Wkly Rep. 2018;67(31):
845-9. DOI: 10.15585/mmwr.mmé6731a1. PubMed PMID:
30091969; PubMed Central PMCID: PMC6089335.

2. Reddy UM, Davis JM, Ren Z, Greene MF. Opioid use in
pregnancy, neonatal abstinence syndrome, and childhood
outcomes. Obstet Gynecol. 2017;130(1):10-28. DOI: 10.1097/
AOG.0000000000002054. PubMed PMID: 28594753; PubMed
Central PMCID: PMC5486414.

3. Winkelman TNA, Villapiano N, Kozhimannil KB, Davis MM,
Patrick SW. Incidence and costs of neonatal abstinence
syndrome among infants with Medicaid: 2004-2014. Pediatrics.
2018;141(4). DOI: 10.1542/peds.2017-3520. PubMed PMID:
29572288.

4. DeVido J, Greenfiend SF. Opioid dependence in pregnancy:
clinical challenges [Internet]. East Providence (RI): Providers’
Clinical Support System [updated 2017 Apr 26; cited 2018 Sep
10]. Available from: http://pcssnow.org/wp-content/uploads/
2015/02/PCSSMATDevido-Greenfiend-Opioids-in-Pregnancy.pdf

Ment Health Clin [Internet]. 2019;9(6):359-72. DOI: 10.9740/mhc.2019.11.359

368


dx.doi.org/10.15585/mmwr.mm6731a1
http://www.ncbi.nlm.nih.gov/pubmed/30091969
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6089335
dx.doi.org/10.1097/AOG.0000000000002054
dx.doi.org/10.1097/AOG.0000000000002054
http://www.ncbi.nlm.nih.gov/pubmed/28594753
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5486414
dx.doi.org/10.1542/peds.2017-3520
http://www.ncbi.nlm.nih.gov/pubmed/29572288
http://pcssnow.org/wp-content/uploads/2015/02/PCSSMATDevido-Greenfiend-Opioids-in-Pregnancy.pdf
http://pcssnow.org/wp-content/uploads/2015/02/PCSSMATDevido-Greenfiend-Opioids-in-Pregnancy.pdf

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

. Braun-Gabelman A. Opioid use disorders: the female experience

[Internet]. East Providence (RI): Providers’ Clinical Support
System for Opioid Therapies [updated 2016 May 6; cited 2018
Sep 10]. Available from: http://30gkon2g8eif8wrjo3zehos1-
wpengine.netdna-ssl.com/wpcontent/uploads/2018/01/PCSS-
OModule-Braun-Gabelman-1.pdf

. National Institute on Drug Abuse. Commonly abused drugs

charts. Opioids. Bethesda (MD): National Institute on Drug
Abuse; 2017.

. Kaltenbach K, Berghella V, Finnegan L. Opioid dependence

during pregnancy. Effects and management. Obstet Gynecol
Clin North Am. 1998;25(1):139-51. PubMed PMID: 9547764.

. ACOG Committee on Health Care for Underserved Women;

American Society of Addiction Medicine. ACOG Committee
Opinion No. 524: Opioid abuse, dependence, and addiction in
pregnancy. Obstet Gynecol. 2012;119(5):1070-6. DOI: 10.1097/
AOG.obo13e318256496e. PubMed PMID: 22525931.

. Center for Substance Abuse Treatment. TIP 43 [Internet].

Rockville (MD): Substance Abuse and Mental Health Services
Administration; c2005 [updated 2012 Jan; cited 2018 Sep 10].
Available from: https://www.ncbi.nIm.nih.gov/books/NBK64164/
pdf/Bookshelf_NBK64164.pdf

Maeda A, Bateman BT, Clancy CR, Creanga AA, Leffert LR.
Opioid abuse and dependence during pregnancy: temporal
trends and obstetrical outcomes. Anesthesiology. 2014;121(6):
1158-65. DOI: 10.12097/ALN.0000000000000472. PubMed PMID:
25405293.

Broussard CS, Rasmussen SA, Reefhuis J, Friedman JM, Jann
MW, Riehle-Colarusso T, et al. Maternal treatment with opioid
analgesics and risk for birth defects. Am J Obstet Gynecol. 2011;
204(4):314.e1-11. DOIl: 10.1016/j.aj0og.2010.12.039. PubMed
PMID: 21345403.

Office of Women’s Health, US Department of Health and
Human Services. White paper: opioid use, misuse, and overdose
in women. Washington: Office of Women’s Health; 2016.
Sachdeva P, Patel BG, Patel BK. Drug use in pregnancy; a point
to ponder! Indian J Pharm Sci. 2009;71(1):1-7. DOI: 10.4103/0250-
474X.51941. PubMed PMID: 20177448.

Pariente G, Leibson T, Carls A, Adams-Webber T, Ito S, Koren G.
Pregnancy-associated changes in pharmacokinetics: a system-
atic review. PLoS Med. 2016;13(11):e1002160. DOI: 10.1371/
journal.pmed.1002160. PubMed PMID: 27802281; PubMed
Central PMCID: PMC5089741.

Raffa RB, Pawasauskas J, Pergolizzi JV, Lu L, ChenY, Wu S, et al.
Pharmacokinetics of oral and intravenous paracetamol (acet-
aminophen) when co-administered with intravenous morphine in
healthy adult subjects. Clin Drug Investig. 2018;38(3):259-68.
DOI: 10.1007/540261-017-0610-4. PubMed PMID: 29214506.
Kutlesic MS, Kutlesic RM, Mostic-llic T. Magnesium in obstetric
anesthesia and intensive care. J Anesth. 2017;31(1):127-39. DOI:
10.1007/500540-016-2257-3. PubMed PMID: 27803982.

Office on Women’s Health, US Department of Health and
Human Services. Making the decision to breastfeed. Washing-
ton: Office of Women’s Health; 2017.

Chua S, Arulkumaran S, Lim |, Selamat N, Ratnam SS. Influence
of breastfeeding and nipple stimulation on postpartum uterine
activity. Br J Obstet Gynaecol. 1994;101(9):804-5. DOI: 10.1111/].
1471-0528.1994.tb11950.x. PubMed PMID: 7947531.

Carter CS, Altemus M. Integrative functions of lactational
hormones in social behavior and stress management. Ann N'Y
Acad Sci. 1997;807:164-74. DOI: 10.1111/j.1749-6632.1997.
tb51918.x. PubMed PMID: 9071349.

Strathearn L, Mamun AA, Najman JM, O’Callaghan MJ. Does
breastfeeding protect against substantiated child abuse and
neglect? A 15-year cohort study. Pediatrics. 2009;123(2):483-93.
DOI: 10.1542/peds.2007-3546. PubMed PMID: 19171613.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33

34.

35

Tran TH, Griffin BL, Stone RH, Vest KM, Todd TJ. Methadone,
buprenorphine, and naltrexone for the treatment of opioid use
disorder in pregnant women. Pharmacotherapy. 2017;37(7):824-
39. DOI: 10.1002/phar.1958. PubMed PMID: 28543191.
Committee on Obstetric Practice. Committee Opinion No. 711:
Opioid use and opioid use disorder in pregnancy. Obstet
Gynecol. 2017;130(2):e81-94. DOI: 10.1097/A0G.
0000000000002235. PubMed PMID: 28742676.

American Society of Addiction Medicine (ASAM), University of
California San Francisco. Treatment of opioid use disorder course
— includes waiver qualifying requirements. Lecture presented at
Zuckerberg San Francisco General STEP UP Training and
Education for Underserved Populations; 2017 Mar 27.

Hulse GK, O’Neill G, Pereira C, Brewer C. Obstetric and neonatal
outcomes associated with maternal naltrexone exposure. Aust N
Z J Obstet Gynaecol. 2001;41(4):424-8. DOI: 10.1111/j.1479-
828x.2001.tb01322.x. PubMed PMID: 11787918.

Hulse G, O’Neil G. Using naltrexone implants in the manage-
ment of the pregnant heroin user. Aust N Z J Obstet Gynaecol.
2002;42(5):569-73. DOI: 10.1111/j.0004-8666.2002.548_14.X.
PubMed PMID: 12495120.

Hulse GK, O’Neil G, Arnold-Reed DE. Methadone maintenance
vs. implantable naltrexone treatment in the pregnant heroin
user. Int J Gynaecol Obstet. 2004;85(2):170-1. DOI: 10.1016/j.
ijgo.2003.10.001. PubMed PMID: 15099783.

Jones HE, O’Grady KE, Malfi D, Tuten M. Methadone
maintenance vs. methadone taper during pregnancy: maternal
and neonatal outcomes. Am J Addict. 2008;17(5):372-86. DOI:
10.1080/10550490802266276. PubMed PMID: 18770079.
Terplan M, Laird HJ, Hand DJ, Wright TE, Premkumar A, Martin
CE, et al. Opioid detoxification during pregnancy: a systematic
review. Obstet Gynecol. 2018;131(5):803-14. DOI: 10.1097/A0G.
0000000000002562. PubMed PMID: 29630016.

Dehlendorf C, Henderson JT, Vittinghoff E, Grumbach K, Levy K,
Schmittdiel J, et al. Association of the quality of interpersonal
care during family planning counseling with contraceptive use.
Am J Obstet Gynecol. 2016;215(1):78.e1-9. DOI: 10.1016/j.ajog.
2016.01.173. PubMed PMID: 26827879.

Johnson S, Martin PR. Transitioning from methadone to
buprenorphine maintenance in management of opioid use
disorder during pregnancy. Am J Drug Alcohol Abuse. 2018;
44(3):3120-6. DOI: 10.1080/00952990.2017.1363218. PubMed
PMID: 28829626.

Jones HE, Martin PR, Heil SH, Kaltenbach K, Selby P, Coyle MG,
et al. Treatment of opioid-dependent pregnant women: clinical
and research issues. J Subst Abuse Treat. 2008;35(3):245-59.
DOIl: 10.1016/j.jsat.2007.10.007. PubMed PMID: 18248941;
PubMed Central PMCID: PMC2633026.

Thomas CP, Fullerton CA, Kim M, Montejano L, Lyman DR,
Dougherty RH, et al. Medication-assisted treatment with
buprenorphine: assessing the evidence. Psychiatr Serv. 2014;
65(2):158-70. DOI: 10.1176/appi.ps.201300256. PubMed PMID:
24247147

Burns L, Mattick RP, Lim K, Wallace C. Methadone in pregnancy:
treatment retention and neonatal outcomes. Addiction. 2007;
102(2):264-70. DOI: 10.1111/j.1360-0443.2006.01651.X. PubMed
PMID: 17222281.

Jones HE, Kaltenbach K, Heil SH, Stine SM, Coyle MG, Arria AM,
et al. Neonatal abstinence syndrome after methadone or
buprenorphine exposure. N Engl J Med. 2010;363(24):2320-31.
DOI: 10.1056/NEJMoa1005359. PubMed PMID: 21142534;
PubMed Central PMCID: PMC3073631.

Doberczak TM, Thornton JC, Bernstein J, Kandall SR. Impact of
maternal drug dependency on birth weight and head circumfer-
ence of offspring. Am J Dis Child. 1987;141(21):1163-7. DOI: 10.
1001/archpedi.1987.04460110033016. PubMed PMID: 3673965.

Ment Health Clin [Internet]. 2019;9(6):359-72. DOI: 10.9740/mhc.2019.11.359

369


http://30qkon2g8eif8wrj03zeh041-wpengine.netdna-ssl.com/wpcontent/uploads/2018/01/PCSS-OModule-Braun-Gabelman-1.pdf
http://30qkon2g8eif8wrj03zeh041-wpengine.netdna-ssl.com/wpcontent/uploads/2018/01/PCSS-OModule-Braun-Gabelman-1.pdf
http://30qkon2g8eif8wrj03zeh041-wpengine.netdna-ssl.com/wpcontent/uploads/2018/01/PCSS-OModule-Braun-Gabelman-1.pdf
http://www.ncbi.nlm.nih.gov/pubmed/9547764
dx.doi.org/10.1097/AOG.0b013e318256496e
dx.doi.org/10.1097/AOG.0b013e318256496e
http://www.ncbi.nlm.nih.gov/pubmed/22525931
https://www.ncbi.nlm.nih.gov/books/NBK64164/pdf/Bookshelf_NBK64164.pdf
https://www.ncbi.nlm.nih.gov/books/NBK64164/pdf/Bookshelf_NBK64164.pdf
dx.doi.org/10.1097/ALN.0000000000000472
http://www.ncbi.nlm.nih.gov/pubmed/25405293
dx.doi.org/10.1016/j.ajog.2010.12.039
http://www.ncbi.nlm.nih.gov/pubmed/21345403
dx.doi.org/10.4103/0250-474X.51941
dx.doi.org/10.4103/0250-474X.51941
http://www.ncbi.nlm.nih.gov/pubmed/20177448
dx.doi.org/10.1371/journal.pmed.1002160
dx.doi.org/10.1371/journal.pmed.1002160
http://www.ncbi.nlm.nih.gov/pubmed/27802281
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5089741
dx.doi.org/10.1007/s40261-017-0610-4
http://www.ncbi.nlm.nih.gov/pubmed/29214506
dx.doi.org/10.1007/s00540-016-2257-3
http://www.ncbi.nlm.nih.gov/pubmed/27803982
dx.doi.org/10.1111/j.1471-0528.1994.tb11950.x
dx.doi.org/10.1111/j.1471-0528.1994.tb11950.x
http://www.ncbi.nlm.nih.gov/pubmed/7947531
dx.doi.org/10.1111/j.1749-6632.1997.tb51918.x
dx.doi.org/10.1111/j.1749-6632.1997.tb51918.x
http://www.ncbi.nlm.nih.gov/pubmed/9071349
dx.doi.org/10.1542/peds.2007-3546
http://www.ncbi.nlm.nih.gov/pubmed/19171613
dx.doi.org/10.1002/phar.1958
http://www.ncbi.nlm.nih.gov/pubmed/28543191
dx.doi.org/10.1097/AOG.0000000000002235
dx.doi.org/10.1097/AOG.0000000000002235
http://www.ncbi.nlm.nih.gov/pubmed/28742676
dx.doi.org/10.1111/j.1479-828x.2001.tb01322.x
dx.doi.org/10.1111/j.1479-828x.2001.tb01322.x
http://www.ncbi.nlm.nih.gov/pubmed/11787918
dx.doi.org/10.1111/j.0004-8666.2002.548_14.x
http://www.ncbi.nlm.nih.gov/pubmed/12495120
dx.doi.org/10.1016/j.ijgo.2003.10.001
dx.doi.org/10.1016/j.ijgo.2003.10.001
http://www.ncbi.nlm.nih.gov/pubmed/15099783
dx.doi.org/10.1080/10550490802266276
http://www.ncbi.nlm.nih.gov/pubmed/18770079
dx.doi.org/10.1097/AOG.0000000000002562
dx.doi.org/10.1097/AOG.0000000000002562
http://www.ncbi.nlm.nih.gov/pubmed/29630016
dx.doi.org/10.1016/j.ajog.2016.01.173
dx.doi.org/10.1016/j.ajog.2016.01.173
http://www.ncbi.nlm.nih.gov/pubmed/26827879
dx.doi.org/10.1080/00952990.2017.1363218
http://www.ncbi.nlm.nih.gov/pubmed/28829626
dx.doi.org/10.1016/j.jsat.2007.10.007
http://www.ncbi.nlm.nih.gov/pubmed/18248941
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2633026
dx.doi.org/10.1176/appi.ps.201300256
http://www.ncbi.nlm.nih.gov/pubmed/24247147
dx.doi.org/10.1111/j.1360-0443.2006.01651.x
http://www.ncbi.nlm.nih.gov/pubmed/17222281
dx.doi.org/10.1056/NEJMoa1005359
http://www.ncbi.nlm.nih.gov/pubmed/21142534
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3073631
dx.doi.org/10.1001/archpedi.1987.04460110033016
dx.doi.org/10.1001/archpedi.1987.04460110033016
http://www.ncbi.nlm.nih.gov/pubmed/3673965

36.

37-

38.

39-

40.

41.

42.

43.

4.

45.

46.

47.

48.

49.

50.

51

52.

Brogly SB, Saia KA, Walley AY, Du HM, Sebastiani P. Prenatal
buprenorphine versus methadone exposure and neonatal
outcomes: systematic review and meta-analysis. Am J Epide-
miol. 2014;180(7):673-86. DOI: 10.1093/aje/kwuigo. PubMed
PMID: 25150272.

Hudak ML, Tan RC. Neonatal drug withdrawal. Pediatrics. 2012;
129(2):e540-60. DOI: 10.1542/peds.2011-3212. PubMed PMID:
22291123.

Cirillo C, Francis K. Does breast milk affect neonatal abstinence
syndrome severity, the need for pharmacologic therapy, and
length of stay for infants of mothers on opioid maintenance
therapy during pregnancy? Adv Neonatal Care. 2016;16(5):369-78.
DOI: 10.12097/ANC.0000000000000330. PubMed PMID: 27564423.
Liu AJW, Nanan R. Methadone maintenance and breastfeeding
in the neonatal period. Pediatrics. 2008;121(4):869-70. DOI: 10.
1542/peds.2008-0217. PubMed PMID: 18381558.
Reece-Stremtan S, Marinelli KA. ABM Clinical Protocol #21:
Guidelines for breastfeeding and substance use or substance use
disorder, revised 2015. Breastfeed Med. 2015;10(3):135-41. DOI:
10.2089/bfm.2015.9992. PubMed PMID: 25836677.

Alto WA, O’Connor AB. Management of women treated with
buprenorphine during pregnancy. Am J Obstet Gynecol. 2011;
205(4):302-8. DOI: 10.1016/j.2j0g.2011.04.001. PubMed PMID:
21640969.

Effective medical treatment of opiate addiction. National
Consensus Development Panel on Effective Medical Treatment
of Opiate Addiction. JAMA. 1998;280(22):1936-43. PubMed
PMID: 9851480.

Fudin J, Cleary JP, Gottwald J. A brief review of buprenorphine
products [Internet]. Cranbury (NJ): Pharmacy Times; c2016
[updated 2016 Mar 22; cited 2018 Sep 10]. Available from:
https://www.pharmacytimes.com/contributor/jeffrey-fudin/2016/
o03/a-brief-review-ofbuprenorphine-products

Forray A, Foster D. Substance use in the perinatal period. Curr
Psychiatry Rep. 2015;17(11):91. DOI: 10.1007/511920-015-0626-5.
PubMed PMID: 26386836; PubMed Central PMCID: PMC4671272.
Fareed A, Vayalapalli S, Casarella J, Drexler K. Effect of
buprenorphine dose on treatment outcome. J Addict Dis.
2012;31(1):8-28. DOI: 10.1080/10550887.2011.642758. PubMed
PMID: 22356665.

Kornfeld H, Reetz H. Transdermal buprenorphine, opioid
rotation to sublingual buprenorphine, and the avoidance of
precipitated withdrawal. Am J Ther. 2015;22(3):199-205. DOI:
10.2097/MJT.0bo13e31828bfb6e. PubMed PMID: 23846520.
Dhawan A, Modak T, Sarkar S. Transdermal buprenorphine
patch: potential for role in management of opioid dependence.
Asian J Psychiatr. 2019;40:88-91. DOI: 10.1016/j.ajp.2019.02.002.
PubMed PMID: 30772733.

Methadone hydrochloride oral solution [package insert]. Co-
lumbus (OH): Roxane Laboratories Inc; c2008.

Ngrgaard M, Nielsson MS, Heide-Jgrgensen U. Birth and
neonatal outcomes following opioid use in pregnancy: a Danish
population-based study. Subst Abuse. 2015;952:SART.S23547.
DOI: 10.4137/SART.S23547. PubMed PMID: 26512202; PubMed
Central PMCID: PMC4599593.

Nanovskaya T, Deshmukh S, Brooks M, Ahmed MS. Transpla-
cental transfer and metabolism of buprenorphine. J Pharmacol
Exp Ther. 2002;300(1):26-33. DOI: 10.1124/jpet.300.1.26.
PubMed PMID: 11752093.

Rohrmeister K, Bernert G, Langer M, Fischer G, Weninger M,
Pollak A. [Opiate addiction in gravidity - consequences for the
newborn. Results of an interdisciplinary treatment concept]. Z
Geburtshilfe Neonatol. 2001;205(6):224-30. DOI: 10.1055/5-2001-
19054. PubMed PMID: 11745008.

Johnson RE, Jones HE, Fischer G. Use of buprenorphine in
pregnancy: patient management and effects on the neonate.

53

54

55.

56.

57

58.

59-

60.

61.

62.

63.

64.

65.

66.

Drug Alcohol Depend. 20033;70(2 Suppl):587-101. DOI: 10.1016/
50376-8716(03)00062-0. PubMed PMID: 12738353.

Lind JN, Interrante JD, Ailes EC, Gilboa SM, Khan S, Frey MT, et
al. Maternal use of opioids during pregnancy and congenital
malformations: a systematic review. Pediatrics. 2017;139(6):
€20164131. DOI: 10.1542/peds.2016-4131. PubMed PMID:
28562278; PubMed Central PMCID: PMC5561453.

Kopecky EA, Simone C, Knie B, Koren G. Transfer of morphine
across the human placenta and its interaction with naloxone.
Life Sci. 1999;65(22):2359-71. DOI: 10.1016/50024-
3205(99)00503-2. PubMed PMID: 10597891.

Hartman RD, Rosella-Dampman LM, Emmert SE, Summy-Long
JY. Inhibition of release of neurohypophysial hormones by
endogenous opioid peptides in pregnant and parurient rats.
Brain Res. 1986;382(2):352-9. DOI: 10.1016/0006-8993(86)91344-
2. PubMed PMID: 3756522.

Wiegand SL, Stringer EM, Stuebe AM, Jones H, Seashore C,
Thorp J. Buprenorphine and naloxone compared with metha-
done treatment in pregnancy. Obstet Gynecol. 2015;125(2):363-
8. DOI: 10.1097/A0G.0000000000000640. PubMed PMID:
25569005,

Nguyen L, Lander LR, O’Grady KE, Marshalek PJ, Schmidt A,
Kelly AK, et al. Treating women with opioid use disorder during
pregnancy in Appalachia: initial neonatal outcomes following
buprenorphine + naloxone exposure. Am J Addict. 2018;27(2):92-
6. DOI: 10.1111/ajad.12687. PubMed PMID: 29473258.

Klaman SL, Isaacs K, Leopold A, Perpich J, Hayashi S, Vender J,
et al. Treating women who are pregnant and parenting for
opioid use disorder and the concurrent care of their infants and
children. J Addict Med. 2017;11(3):278-90. DOI: 10.1097/ADM.
0000000000000308. PubMed PMID: 28406856; PubMed Central
PMCID: PMC5457836.

Salisbury AL, Coyle MG, O’Grady KE, Heil SH, Martin PR, Stine
SM, et al. Fetal assessment before and after dosing with
buprenorphine or methadone. Addiction. 2012;107:36-44. DOI:
10.1111/j.1360-0443.2012.04037.X. PubMed PMID: 23106925;
PubMed Central PMCID: PMC4277183.

Noormohammadi A, Forinash A, Yancey A, Crannage E,
Campbell K, Shyken J. Buprenorphine versus methadone for
opioid dependence in pregnancy. Ann Pharmacother. 2016;
50(8):666-72. DOI: 10.1177/1060028016648367. PubMed PMID:
27199497.

Zedler BK, Mann AL, Kim MM, Amick HR, Joyce AR, Murrelle EL,
et al. Buprenorphine compared with methadone to treat
pregnant women with opioid use disorder: a systematic review
and meta-analysis of safety in the mother, fetus and child.
Addiction. 2016;111(12):2115-28. DOI: 10.1111/add.13462.
PubMed PMID: 27223595.

Sutter MB, Leeman L, Hsi A. Neonatal opioid withdrawal
syndrome. Obstet Gynecol Clin North Am. 2014;41(2):317-34.
DOI: 10.1016/j.09c.2014.02.010. PubMed PMID: 24845493.
Krans EE, Cochran G, Bogen DL. Caring for opioid-dependent
pregnant women: prenatal and postpartum care considerations.
Clin Obstet Gynecol. 2015;58(2):370-9. DOI: 10.1097/GRF.
0000000000000098. PubMed PMID: 25775440.

Kocherlakota P. Neonatal abstinence syndrome. Pediatrics.
2014;134(2):e547-61. DOI: 10.1542/peds.2013-3524. PubMed
PMID: 25070299.

American Congress of Obstetricians and Gynecologists. NAS
toolkit on state legislation [Internet]. Washington: American
Congress of Obstetricians and Gynecologists [updated 2018 Jun;
cited 2019 Oct 7]. Available from: https://www.acog.org/-/media/
Departments/Government-Relations-and-Outreach/NASToolkit.
pdf

Jansson LM, Choo R, Velez ML, Harrow C, Schroeder IR,
Shakleya DM, et al. Methadone maintenance and breastfeeding

Ment Health Clin [Internet]. 2019;9(6):359-72. DOI: 10.9740/mhc.2019.11.359

370


dx.doi.org/10.1093/aje/kwu190
http://www.ncbi.nlm.nih.gov/pubmed/25150272
dx.doi.org/10.1542/peds.2011-3212
http://www.ncbi.nlm.nih.gov/pubmed/22291123
dx.doi.org/10.1097/ANC.0000000000000330
http://www.ncbi.nlm.nih.gov/pubmed/27564423
dx.doi.org/10.1542/peds.2008-0217
dx.doi.org/10.1542/peds.2008-0217
http://www.ncbi.nlm.nih.gov/pubmed/18381558
dx.doi.org/10.1089/bfm.2015.9992
http://www.ncbi.nlm.nih.gov/pubmed/25836677
dx.doi.org/10.1016/j.ajog.2011.04.001
http://www.ncbi.nlm.nih.gov/pubmed/21640969
http://www.ncbi.nlm.nih.gov/pubmed/9851480
https://www.pharmacytimes.com/contributor/jeffrey-fudin/2016/03/a-brief-review-ofbuprenorphine-products
https://www.pharmacytimes.com/contributor/jeffrey-fudin/2016/03/a-brief-review-ofbuprenorphine-products
dx.doi.org/10.1007/s11920-015-0626-5
http://www.ncbi.nlm.nih.gov/pubmed/26386836
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4671272
dx.doi.org/10.1080/10550887.2011.642758
http://www.ncbi.nlm.nih.gov/pubmed/22356665
dx.doi.org/10.1097/MJT.0b013e31828bfb6e
http://www.ncbi.nlm.nih.gov/pubmed/23846520
dx.doi.org/10.1016/j.ajp.2019.02.002
http://www.ncbi.nlm.nih.gov/pubmed/30772733
dx.doi.org/10.4137/SART.S23547
http://www.ncbi.nlm.nih.gov/pubmed/26512202
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4599593
dx.doi.org/10.1124/jpet.300.1.26
http://www.ncbi.nlm.nih.gov/pubmed/11752093
dx.doi.org/10.1055/s-2001-19054
dx.doi.org/10.1055/s-2001-19054
http://www.ncbi.nlm.nih.gov/pubmed/11745008
dx.doi.org/10.1016/s0376-8716(03)00062-0
dx.doi.org/10.1016/s0376-8716(03)00062-0
http://www.ncbi.nlm.nih.gov/pubmed/12738353
dx.doi.org/10.1542/peds.2016-4131
http://www.ncbi.nlm.nih.gov/pubmed/28562278
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5561453
dx.doi.org/10.1016/s0024-3205(99)00503-2
dx.doi.org/10.1016/s0024-3205(99)00503-2
http://www.ncbi.nlm.nih.gov/pubmed/10597891
dx.doi.org/10.1016/0006-8993(86)91344-2
dx.doi.org/10.1016/0006-8993(86)91344-2
http://www.ncbi.nlm.nih.gov/pubmed/3756522
dx.doi.org/10.1097/AOG.0000000000000640
http://www.ncbi.nlm.nih.gov/pubmed/25569005
dx.doi.org/10.1111/ajad.12687
http://www.ncbi.nlm.nih.gov/pubmed/29473258
dx.doi.org/10.1097/ADM.0000000000000308
dx.doi.org/10.1097/ADM.0000000000000308
http://www.ncbi.nlm.nih.gov/pubmed/28406856
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5457836
dx.doi.org/10.1111/j.1360-0443.2012.04037.x
http://www.ncbi.nlm.nih.gov/pubmed/23106925
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4277183
dx.doi.org/10.1177/1060028016648367
http://www.ncbi.nlm.nih.gov/pubmed/27199497
dx.doi.org/10.1111/add.13462
http://www.ncbi.nlm.nih.gov/pubmed/27223595
dx.doi.org/10.1016/j.ogc.2014.02.010
http://www.ncbi.nlm.nih.gov/pubmed/24845493
dx.doi.org/10.1097/GRF.0000000000000098
dx.doi.org/10.1097/GRF.0000000000000098
http://www.ncbi.nlm.nih.gov/pubmed/25775440
dx.doi.org/10.1542/peds.2013-3524
http://www.ncbi.nlm.nih.gov/pubmed/25070299
https://www.acog.org/-/media/Departments/Government-Relations-and-Outreach/NASToolkit.pdf
https://www.acog.org/-/media/Departments/Government-Relations-and-Outreach/NASToolkit.pdf
https://www.acog.org/-/media/Departments/Government-Relations-and-Outreach/NASToolkit.pdf

67.

68.

69.

70.

71.

72.

73-

74-

75-

76.

77-

78.

79:

8o.

in the neonatal period. Pediatrics. 2008;121(1):106-14. DOI: 10.
1542/peds.2007-1182. PubMed PMID: 18166563.

Wong J, Saver B, Scanlan JM, Gianutsos LP, Bhakta Y, Walsh J, et
al. Does maternal buprenorphine dose affect severity or
incidence of neonatal abstinence syndrome? J Addict Med.
2018;12(6):435-41. DOI: 10.12097/ADM.0000000000000427.
PubMed PMID: 29905586.

O’Connor AB, O’Brien L, Alto WA. Maternal buprenorphine dose
at delivery and its relationship to neonatal outcomes. Eur Addict
Res. 2016;22(3):127-30. DOI: 10.1159/000441220. PubMed PMID:
26491960.

Grossman MR, Lipshaw MJ, Osborn RR, Berkwitt AK. A novel
approach to assessing infants with neonatal abstinence
syndrome. Hosp Pediatr. 2018;8(1):1-6. DOI: 10.1542/hpeds.
2017-0128. PubMed PMID: 29263121.

Olsen Y, Stoller KB. Methadone: its role in opioid addiction
treatment vs. pain management [Internet]. East Providence (RI):
Providers’ Clinical Support System; c2015 [2015 July 15; cited 2018
Sep 10]. Available from: http://pcssnow.org/wpcontent/uploads/
2016/08/PCSS-MAT-Module-Olsenand-Stoller-FINALPPT. pdf
Arnaudo CL, Andraka-Christou B, Allgood K. Psychiatric co-
morbidities in pregnant women with opioid use disorders:
prevalence, impact, and implications for treatment. Curr Addict
Rep. 2017;4(1):1-13. DOI: 10.1007/540429-017-0132-4. PubMed
PMID: 28357191; PubMed Central PMCID: PMC5350195.

Bart G, Wyman Z, Wang Q, Hodges JS, Karim R, Bart BA.
Methadone and the QTc interval. J Addict Med. 2017;11(6):489-
93. DOI: 10.1097/ADM.0000000000000353. PubMed PMID:
28863009; PubMed Central PMCID: PMC5679071.

Jansson LM. ABM Clinical Protocol #21: Guidelines for
breastfeeding and the drug-dependent woman. Breastfeed
Med. 2009;4(4):225-8. DOI: 10.1089/bfm.2009.9987. PubMed
PMID: 19835481.

Hui K, Angelotta C, Fisher CE. Criminalizing substance use in
pregnancy: misplaced priorities. Addiction. 2017;112(7):1123-5.
DOI: 10.1111/add.13776. PubMed PMID: 28247578.

Brahm NC, Yeager LL, Fox MD, Farmer KC, Palmer TA.
Commonly prescribed medications and potential false-positive
urine drug screens. Am J Health Syst Pharm. 2010;67(16):1344-
50. DOI: 10.2146/ajhpogos77. PubMed PMID: 20689123.

Harter K, Drey E, Brandon K, Delgado A. Zuckerberg San
Francisco General Hospital and Trauma Center Neonatal
Intensive Care Unit (NICU) Department Policy No. 65.0: urine
toxicology screening [Internet]. San Francisco: San Francisco
Department of Public Health; c2017 [updated 2017 Sep; cited
2018 Sep 10]. Available from: https://in-dphspoz.in.sfdph.net/
CHNPolicies/Birth_Center/65-0.pdf

Saitman A, Park H-D, Fitzgerald RL. False-positive interferences
of common urine drug screen immunoassays: a review. J Anal
Toxicol. 2014;38(7):387-96. DOI: 10.1093/jat/bkuoys. PubMed
PMID: 24986836.

FDA. FDA drug safety communication: FDA urges caution about
withholding opioid addiction medications from patients taking
benzodiazepines or CNS depressants: careful medication man-
agement can reduce risks [Internet]. Silver Spring (MD): US Food
and Drug Administration; c2019 [updated 2017 Sep 26; cited
2019 Jan 2]. Available from: https://www.fda.gov/drugs/drug-
safety-and-availability/fda-drug-safety-communication-fda-
urges-caution-about-withholding-opioid-addiction-medications
Swift RM, Dudley M, DePetrillo P, Camara P, Griffiths W. Altered
methadone pharmacokinetics in pregnancy: implications for
dosing. J Subst Abuse. 1989;1(4):453-60. PubMed PMID:
2485290.

Drozdick J lll, Berghella V, Hill MK, Kaltenbach K. Methadone
trough levels in pregnancy. Am J Obstet Gynecol. 2002;187(5):
1184-8. DOI: 10.1067/mob.2002.127132. PubMed PMID: 12439500.

81.

82.

83.

84.

8s.

86.

87.

88.

89.

90.

91.

92.

93-

94.

Tracy TS, Venkataramanan R, Glover DD, Caritis SN. Temporal
changes in drug metabolism (CYP1A2, CYP2D6 and CYP3A
Activity) during pregnancy. Am J Obstet Gynecol. 2005;192(2):
633-9. DOI: 10.1016/j.2j0g.2004.08.030. PubMed PMID:
15696014.

Wolff K, Boys A, Rostami-Hodjegan A, Hay A, Raistrick D.
Changes to methadone clearance during pregnancy. Eur J Clin
Pharmacol. 2005;61(10):763-8. DOI: 10.1007/500228-005-0035-5.
PubMed PMID: 16261362.

Kacinko SL, Jones HE, Johnson RE, Choo RE, Concheiro-Guisan
M, Huestis MA. Urinary excretion of buprenorphine, norbupre-
norphine, buprenorphine-glucuronide, and norbuprenorphine-
glucuronide in pregnant women receiving buprenorphine
maintenance treatment. Clin Chem. 2009;55(6):1177-87. DOI:
10.1373/clinchem.2008.1137122. PubMed PMID: 19325013;
PubMed Central PMCID: PMC3166514.

Concheiro M, Jones HE, Johnson RE, Choo R, Huestis MA.
Preliminary buprenorphine sublingual tablet pharmacokinetic
data in plasma, oral fluid, and sweat during treatment of opioid-
dependent pregnant women. Ther Drug Monit. 2011;33(5):619-
26. DOI: 10.1097/FTD.obo13e318228bb2a. PubMed PMID:
21860340.

Kuhlman JJ, Lalani S, Magluilo J, Levine B, Darwin WD, Johnson
RE, et al. Human pharmacokinetics of intravenous, sublingual,
and buccal buprenorphine. J Anal Toxicol. 1996;20(6):369-78.
DOI: 10.1093/jat/20.6.369. PubMed PMID: 8889672.

Caritis SN, Bastian JR, Zhang H, Kalluri H, English D, England M,
et al. An evidence-based recommendation to increase the
dosing frequency of buprenorphine during pregnancy. Am J
Obstet Gynecol. 2017;217(4):459.€1-459.e6. DOI: 10.1016/j.ajog.
2017.06.029. PubMed PMID: 28669739; PubMed Central PMCID:
PMC5614874.

Bastian JR, Chen H, Zhang H, Rothenberger S, Tarter R, English
D, et al. Dose-adjusted plasma concentrations of sublingual
buprenorphine are lower during than after pregnancy. Am J
Obstet Gynecol. 2017;216(1):64.e1-64.e7. DOIl: 10.1016/j.ajog.
2016.09.095. PubMed PMID: 27687214.

Walsh SL, Preston KL, Stitzer ML, Cone EJ, Bigelow GE. Clinical
pharmacology of buprenorphine: ceiling effects at high doses.
Clin Pharmacol Ther. 1994;55(5):569-80. PubMed PMID:
8181201.

DePetrillo PB, Rice JM. Methadone dosing and pregnancy:
impact on program compliance. Int J Addict. 1995;30(2):207-17.
DOI: 10.3109/10826089509060743. PubMed PMID: 7759173.
McCarthy JJ, Leamon MH, Willits NH, Salo R. The effect of
methadone dose regimen on neonatal abstinence syndrome. J
Addict Med. 2015;9(2):105-120. DOI: 10.1097/ADM.
0000000000000099. PubMed PMID: 25599433.

Wittmann BK, Segal S. A comparison of the effects of single-
and split-dose methadone administration on the fetus: ultra-
sound evaluation. Int J Addict. 1991;26(2):213-8. DOI: 10.3109/
10826089109053183. PubMed PMID: 1889920.

Jansson LM, DiPietro JA, Velez M, Elko A, Knauer H, Kivlighan
KT. Maternal methadone dosing schedule and fetal neuro-
behaviour. J Matern Fetal Neonatal Med. 2009;22(1):29-35. DOI:
10.1080/14767050802452291. PubMed PMID: 19085624.

Pace CA, Kaminetzky LB, Winter M, Cheng DM, Saia K, Samet
JH, et al. Postpartum changes in methadone maintenance dose.
J Subst Abuse Treat. 2014;47(3):229-32. DOI: 10.1016/].jsat.2014.
04.004. PubMed PMID: 24953167; PubMed Central PMCID:
PMC4111958.

Meyer M, Wagner K, Benvenuto A, Plante D, Howard D.
Intrapartum and postpartum analgesia for women maintained
on methadone during pregnancy. Obstet Gynecol. 2007;110(2 Pt
1):261-6. DOI: 10.1097/01.A0G.0000275288.47258.e0. PubMed
PMID: 17666599.

Ment Health Clin [Internet]. 2019;9(6):359-72. DOI: 10.9740/mhc.2019.11.359

371


dx.doi.org/10.1542/peds.2007-1182
dx.doi.org/10.1542/peds.2007-1182
http://www.ncbi.nlm.nih.gov/pubmed/18166563
dx.doi.org/10.1097/ADM.0000000000000427
http://www.ncbi.nlm.nih.gov/pubmed/29905586
dx.doi.org/10.1159/000441220
http://www.ncbi.nlm.nih.gov/pubmed/26491960
dx.doi.org/10.1542/hpeds.2017-0128
dx.doi.org/10.1542/hpeds.2017-0128
http://www.ncbi.nlm.nih.gov/pubmed/29263121
http://pcssnow.org/wpcontent/uploads/2016/08/PCSS-MAT-Module-Olsenand-Stoller-FINALPPT.pdf
http://pcssnow.org/wpcontent/uploads/2016/08/PCSS-MAT-Module-Olsenand-Stoller-FINALPPT.pdf
dx.doi.org/10.1007/s40429-017-0132-4
http://www.ncbi.nlm.nih.gov/pubmed/28357191
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5350195
dx.doi.org/10.1097/ADM.0000000000000353
http://www.ncbi.nlm.nih.gov/pubmed/28863009
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5679071
dx.doi.org/10.1089/bfm.2009.9987
http://www.ncbi.nlm.nih.gov/pubmed/19835481
dx.doi.org/10.1111/add.13776
http://www.ncbi.nlm.nih.gov/pubmed/28247578
dx.doi.org/10.2146/ajhp090477
http://www.ncbi.nlm.nih.gov/pubmed/20689123
https://in-dphsp01.in.sfdph.net/CHNPolicies/Birth_Center/65-0.pdf
https://in-dphsp01.in.sfdph.net/CHNPolicies/Birth_Center/65-0.pdf
dx.doi.org/10.1093/jat/bku075
http://www.ncbi.nlm.nih.gov/pubmed/24986836
https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-fda-urges-caution-about-withholding-opioid-addiction-medications
https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-fda-urges-caution-about-withholding-opioid-addiction-medications
https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-fda-urges-caution-about-withholding-opioid-addiction-medications
http://www.ncbi.nlm.nih.gov/pubmed/2485290
dx.doi.org/10.1067/mob.2002.127132
http://www.ncbi.nlm.nih.gov/pubmed/12439500
dx.doi.org/10.1016/j.ajog.2004.08.030
http://www.ncbi.nlm.nih.gov/pubmed/15696014
dx.doi.org/10.1007/s00228-005-0035-5
http://www.ncbi.nlm.nih.gov/pubmed/16261362
dx.doi.org/10.1373/clinchem.2008.113712
http://www.ncbi.nlm.nih.gov/pubmed/19325013
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3166514
dx.doi.org/10.1097/FTD.0b013e318228bb2a
http://www.ncbi.nlm.nih.gov/pubmed/21860340
dx.doi.org/10.1093/jat/20.6.369
http://www.ncbi.nlm.nih.gov/pubmed/8889672
dx.doi.org/10.1016/j.ajog.2017.06.029
dx.doi.org/10.1016/j.ajog.2017.06.029
http://www.ncbi.nlm.nih.gov/pubmed/28669739
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5614874
dx.doi.org/10.1016/j.ajog.2016.09.095
dx.doi.org/10.1016/j.ajog.2016.09.095
http://www.ncbi.nlm.nih.gov/pubmed/27687214
http://www.ncbi.nlm.nih.gov/pubmed/8181201
dx.doi.org/10.3109/10826089509060743
http://www.ncbi.nlm.nih.gov/pubmed/7759173
dx.doi.org/10.1097/ADM.0000000000000099
dx.doi.org/10.1097/ADM.0000000000000099
http://www.ncbi.nlm.nih.gov/pubmed/25599433
dx.doi.org/10.3109/10826089109053183
dx.doi.org/10.3109/10826089109053183
http://www.ncbi.nlm.nih.gov/pubmed/1889920
dx.doi.org/10.1080/14767050802452291
http://www.ncbi.nlm.nih.gov/pubmed/19085624
dx.doi.org/10.1016/j.jsat.2014.04.004
dx.doi.org/10.1016/j.jsat.2014.04.004
http://www.ncbi.nlm.nih.gov/pubmed/24953167
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4111958
dx.doi.org/10.1097/01.AOG.0000275288.47258.e0
http://www.ncbi.nlm.nih.gov/pubmed/17666599

95.

96.

97

Vilkins AL, Bagley SM, Hahn KA, Rojas-Miguez F, Wachman EM,
Saia K, et al. Comparison of post-cesarean section opioid
analgesic requirements in women with opioid use disorder
treated with methadone or buprenorphine. J Addict Med. 2017;
11(5):397-401. DOI: 10.1097/ADM.0000000000000339. PubMed
PMID: 28727661.

Anderson TA, Quaye ANA, Ward EN, Wilens TE, Hilliard PE,
Brummett CM. To stop or not, that is the question. Anesthesi-
ology. 2017;126(6):1180-6. DOI: 10.1097/ALN.0000000000001633.
PubMed PMID: 28511196.

Prince MK, Ayers D. Substance use in pregnancy [Internet].
Treasure Island (FL): StatPearls Publishing; c2019 [updated 2019

98.

99.

May 18; cited 2019 Oct 24]. Available from: https://www.ncbi.
nlm.nih.gov/books/NBK542330/.

Benningfield MM, Arria AM, Kaltenbach K, Heil SH, Stine SM,
Coyle MG, et al. Co-occurring psychiatric symptoms are
associated with increased psychological, social, and medical
impairment in opioid dependent pregnant women. Am J Addict.
2010;19(5):416-21. DOI: 10.1111/j.1521-0391.2010.00064.X.
PubMed PMID: 20716304; PubMed Central PMCID:
PMC2924760.

World Health Organization. Technical Brief: Preventing HIV
During Pregnancy and Breastfeeding in the Context of Pre-
exposure Prophylaxis (PrEP). Geneva: World Health Organiza-
tion; 2017. License No.: CC BY-NC-SA 3.0 IGO.

Ment Health Clin [Internet]. 2019;9(6):359-72. DOI: 10.9740/mhc.2019.11.359

372


dx.doi.org/10.1097/ADM.0000000000000339
http://www.ncbi.nlm.nih.gov/pubmed/28727661
dx.doi.org/10.1097/ALN.0000000000001633
http://www.ncbi.nlm.nih.gov/pubmed/28511196
https://www.ncbi.nlm.nih.gov/books/NBK542330/
https://www.ncbi.nlm.nih.gov/books/NBK542330/
dx.doi.org/10.1111/j.1521-0391.2010.00064.x
http://www.ncbi.nlm.nih.gov/pubmed/20716304
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2924760

