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Abstract
Opioid use in pregnancy has increased in parallel to the opioid crisis observed in the general population. Rising rates of peripartum opioid use pose a

significant public health concern for both mothers and their children. Pregnancy also represents a unique opportunity for healthcare providers to

screen women for opioid use disorder and engage them in appropriate care. In the present review, we describe patterns of opioid use in pregnancy and

how this relates to maternal and neonatal health outcomes. We also examine screening for and treatment of opioid use disorder in pregnancy, neonatal

outcomes following maternal opioid use, and breastfeeding recommendations for women taking opioids postpartum.
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Introduction

The past two decades have witnessed dramatic increases in

opioid prescribing in North America. In concert, there have been

increases in opioid-related adverse health outcomes particularly

among young and middle-aged adults.1,2 The associated years of

life lost is striking: in 2016 there were more than 1.6 million years

lost (5.2 per 1000 population) in the United States.1 Consequently,

the opioid epidemic has become one of the foremost public health

crises in recent years.2

At present, Canada and the United States have the highest per

capita opioid consumption worldwide.1 In 2017, there were almost 60

opioid prescriptions written for every 100 people in the United

States.3 Today in North America, one in six people receives an

opioid prescription annually.3 Most prescriptions are issued for

acute pain, end-of-life care, and post-surgical pain. However, there

have also been significant increases in prescriptions to patients with

chronic noncancer pain. In these patients, opioids are often pre-

scribed in larger quantities and for longer durations than initially

intended, leading to net harm.4,5

Opioid use in pregnancy has increased in tandem with the epi-

demic observed in the general population. In 2012, approximately

one in three reproductive-aged women filled an opioid prescription.6

Maternal opioid use during pregnancy increased five-fold from 2000

to 2009, and recent data suggest that one in five women in the United

States will fill an opioid prescription during pregnancy.7

Unsurprisingly, there has been a contemporaneous 15-fold increase

in the prevalence of neonatal abstinence syndrome (NAS).8,9

Increasing rates of opioid use in pregnancy pose a

significant public health concern for both mothers and their children.

Here, we describe opioid use in pregnancy and how it relates to

maternal and neonatal health outcomes. We specifically examine

screening for and treatment of opioid use disorder in pregnancy,

neonatal outcomes following maternal opioid use in pregnancy,

and breastfeeding recommendations for women taking opioids

postpartum.

Pharmacology of opioids

Opioids are a group of endogenous and exogenous substances that

bind to and activate central and peripheral mu (MOR), kappa

(KOR), and delta (DOR) opioid receptors. They provide analgesia

via their ability to inhibit nociceptive input at opioid receptors in the

nervous system. They are also used for the treatment of cough and

diarrhea, exerting their effects through peripheral MOR activation in

the smooth muscle of the bronchi and intestines respectively. Their

psychoactive properties—primarily euphoria and a feeling of tran-

quility—often underlie nonmedical use.

Opioids can be classified based on their chemical structure, dura-

tion of action, route of administration, and potency. Some opioids

are naturally occurring opium alkaloids (e.g. codeine and morphine),

while others are semi-synthetic forms of naturally occurring opioids

(e.g. heroin and oxycodone) or fully synthetic (e.g. methadone and

fentanyl).

Opioids can be further subdivided based on their activity at the

MOR into pure agonists or partial agonists. Most opioids used for

analgesia are full agonists, while partial agonists such as buprenor-

phine have lower intrinsic activity at the MOR. Opioids can be

administered orally, sublingually, intranasally, subcutaneously,
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intravenously, rectally, transdermally, and via inhalation. The oral

drugs are available in immediate-release or extended-release prepara-

tions, with the onset and intensity of effect varying depending on the

route of administration, dose, and formulation.

Short-term adverse effects from opioids include respiratory

depression, sedation, and drug dependence. Long-term adverse

effects are less well recognized, but include depression, systemic infec-

tion (from intravenous use), sexual dysfunction, falls, traffic acci-

dents, and sleep-disordered breathing.10 Chronic opioid use can

lead to receptor sensitization and paradoxical worsening of pain, a

phenomenon termed “opioid-induced hyperalgesia”.10 Emerging data

suggest that chronic opioid use can also impact function of the hypo-

thalamic–pituitary–adrenal axis, which may be particularly relevant

for women who are pregnant or trying to conceive.10

Opioid use disorder in pregnancy

Women may take opioids during pregnancy for management of

acute or chronic pain or as replacement therapy for an opioid use

disorder (OUD). Less than 1% of pregnant women report opioid

misuse.11 However, this number has risen 130% over the last two

decades and today, more than 50% of admissions to substance use

programs during pregnancy are opioid-related.11 A summary of the

management of OUD in pregnancy and postpartum is shown in

Table 1.

Opioid use disorder has defined diagnostic criteria (Figure 1)

characterized by a pattern of tolerance, dependence, and inability

to control use despite negative consequences. Tolerance is typified

by use of escalating doses of drug to achieve the same therapeutic

effect. Opioid dependence is an adaptive physical state following

repeated drug exposure, resulting in withdrawal symptoms (agitation,

yawning, sweating, tearing, mydriasis, piloerection, diarrhea, pain,

mood disorders, and insomnia) upon cessation of use. A distinction

is often drawn between dependence and addiction, with dependence

as a largely physical phenomenon whereas addiction (or substance

use disorder) is characterized by ongoing drug use despite adverse

consequences.

Screening for OUD

Pregnancy offers a unique opportunity to screen and identify women

with OUD, yet pregnant women may have several reasons not to

disclose opioid use, including stigma, child custody issues, and poten-

tial legal consequences. These issues may also discourage women with

OUD from seeking appropriate care.

Professional societies including the American College of

Obstetrics and Gynecology and the Society for Obstetrics and

Gynecology of Canada endorse universal screening for substance

use in pregnancy.12,13 Validated screening tools including the 4Ps,

CRAFFT, and NIDA Quick screen (Figure 2) demonstrate good

sensitivity for ruling out substance use in pregnancy.13–15 Routine

toxicology testing (e.g. urine drug screens) is not recommended and

should only be performed for a clinical indication with the woman

aware of the potential ramifications of a positive result. Urine drug

screens are also prone to false positive and false negative results, and

may not rule out ongoing use.

Treatment

Women with OUD require timely access to comprehensive addiction

care, from pre-pregnancy through to the postpartum period. If left

untreated, addiction in pregnancy is associated with high-risk sexual

activity, violence, legal troubles and incarceration.13 Women with

OUD disorder often suffer from comorbid mental illness and are

Table 1. Summary of the management of opioid use disorder in pregnancy and postpartum.

Prenatal screening

� All persons who are pregnant or who may become pregnant should be offered screening for substance use, including opioid use disorder (OUD).

� Screening should be accompanied by counseling on risks of substance use in pregnancy and available harm reduction strategies.

� Routine urine toxicology screening is not recommended in pregnancy, and should only be performed for specific clinical indications.

Treatment

� Abrupt opioid withdrawal is not recommended. Withdrawal can lead to adverse pregnancy outcomes such as preterm labor, and is associated with

high rates of relapse.

� All individuals with OUD who are pregnant, or may become pregnant, should be offered opioid agonist treatment (OAT). Individuals treated with

OAT are more likely to engage in appropriate prenatal care, and are less likely to suffer from serious obstetric complications such as growth

restriction and preterm labor.

� Choice of OAT should be individualized and should take into consideration factors such as a woman’s preference, current treatment, and availability

of local comprehensive programs for OUD.

� Methadone and buprenorphine/naloxone (suboxone) are both acceptable first line treatments for OUD in pregnancy. Both drugs have comparable

safety and efficacy in pregnancy.

� If stable on a treatment regimen, transitioning between methadone and suboxone in pregnancy is not recommended unless clinically indicated.

� It is not necessary to switch to buprenorphine monotherapy in pregnancy in women who are stable on suboxone.

Pain management during labor and postpartum care

� OAT should be continued during labor and postpartum. Increasing the dose of OAT is not recommended, but converting a once daily dose to split

doses may help to maintain consistent drug concentrations for analgesia.

� Consider multimodal pain strategies (including regional anesthesia) and involvement of specialists in pain management for treatment of labor and

postpartum pain.

� If opioids are required for analgesia, preference should be given to drugs that were not previously misused.

� Rooming-in is recommended as part of the treatment for infants suffering from neonatal abstinence syndrome because it helps facilitate care for the

mother–baby dyad.

Breastfeeding

� Women treated with OAT should be encouraged to breastfeed.

� All opioids pass into breastmilk resulting in small quantities ingested by breastfeeding infants. Under typical circumstances, infants are exposed to

low amounts of opioids through breastfeeding, and instances of neonatal opioid toxicity from breastfeeding are exceeding rare.

Information adapted from the British Columbia Centre on Substance Use: a guideline for the clinical management of opioid use disorder – pregnancy supplement.71
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more likely to use other substances.13 They are also less likely to

engage in appropriate prenatal care, and their babies are more

likely to suffer from obstetric complications including fetal growth

restriction, placental abruption, preterm labor, and death.13,16

Treatment of OUD in pregnancy should mirror that in the general

population, and is preferable to abrupt opioid cessation.13 Opioid

agonist therapy (OAT) typically refers to opioid replacement with

methadone or buprenorphine and has been shown to reduce maternal

relapse and improve adherence to obstetric care.13

Pregnant women can take either methadone or buprenorphine for

treatment of OUD. Both drugs have comparable efficacy and safety

in pregnancy, although use of buprenorphine has been associated

with a lower risk of preterm birth, greater birth weight, and larger

neonatal head circumference.17,18 Studies have also shown that neo-

nates whose mothers took buprenorphine have milder courses of

NAS (shorter length of stay in hospital, shorter duration of treat-

ment, and require lower doses of morphine) compared to neonates of

mothers who took methadone.19 However, the Cochrane review on

maintenance agonist treatment for opioid-dependent pregnant

women found that treatment retention was better in women treated

with methadone compared to those treated with buprenorphine.18

While both drugs are acceptable options for OAT in pregnancy,

larger randomized controlled trials with appropriate drug dosing

and longer follow-up periods are needed to further evaluate metha-

done and buprenorphine for treatment of pregnant women with

OUD.18

The choice of OAT (methadone versus buprenorphine) in preg-

nancy requires a shared decision making approach. Factors to con-

sider include a woman’s preference (including what may have

worked well in the past), current treatment, and availability

of local comprehensive programs for management of OUD.

Methadone and buprenorphine are compared in Table 2. It bears

mentioning that buprenorphine can be used in pregnancy on

its own but is often combined with naloxone (a MOR

antagonist) to discourage intravenous use. Naloxone is not pharma-

cologically active when taken sublingually, but can induce

opioid withdrawal if injected. Initial concerns about the reproductive

safety of naloxone (mainly due to lack of data) had originally

led to recommendations that buprenorphine be used without

naloxone in pregnancy. However, subsequent studies assessing the

The presence of at least 2 of these symptoms indicates an Opioid Use Disorder (OUD) 

The severity of the OUD is defined as: 

o Mild: 2 to 3 symptoms/signs 

o Moderate: 4 to 5 symptoms/signs 

o Severe:  6 symptoms/signs 

1. Opioids are often taken in larger amounts or over a longer period that was intended 

2. There is a persistent desire or unsuccessful efforts to cut down or control opioid use 

3. A great deal of time is spent in activities necessary to obtain the opioid, use the opioid, or 

recover from its effects 

4. Craving or a strong desire to use opioids 

5. Recurrent opioid use resulting in a failure to fulfill major role obligations at work, school, or at 

home 

6. Continued opioid use despite having persistent having persistent or recurrent social or 

interpersonal problems caused or exacerbated by the effects of opioids 

7. Important social, occupational, or recreational activities are given up or reduced because of 

opioid use 

8. Recurrent opioid use in situations in which it is physically hazardous 

9. Continued use despite knowledge of having a persistent or recurrent physical or psychological 

problem that is likely to have been caused or exacerbated by opioids 

10. Tolerance as defined by either of the following: 

a. Need for markedly increased amounts of opioids to achieve intoxication or desired 

effect 

b. Markedly diminished effect with continued use of the same amount of opioid 

11. Withdrawal as manifested by either of the following: 

a. Characteristic opioid withdrawal syndrome 

b. Same (or closely related) substance is taken to relieve or avoid withdrawal symptoms. 

Figure 1. DSM-5 criteria for opioid use disorder.
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combined product have demonstrated similar neonatal outcomes

with no evidence of added harm.20,21

Pain management during labor and postpartum

Treating labor and postpartum pain in women taking OAT can be

complex and challenging. As a general principle, multimodal strate-

gies (including regional anesthesia) and higher doses of opioids may

be required to achieve adequate pain control. To guide treatment, it

may be useful to involve experts in peripartum pain management,

addictions, or an acute pain service. While the management of intra-

partum and postpartum pain is beyond the scope of this review, there

are a few key principles to consider.

OAT should be continued during delivery and postpartum. While

increasing the dose of methadone or buprenorphine is generally not

recommended to treat acute pain, some providers will convert a once

daily dose into split doses (three times daily) to maintain more con-

sistent drug concentrations for analgesia. There is also a tendency to

under-medicate acute pain in women treated for OUD.22 Women

who take opioids and those on OAT will naturally require higher

doses for effective analgesia compared to those who are opioid-

naı̈ve. It is important to appreciate that additional opioid agonists

(including those in epidural analgesia solutions) can be safely admin-

istered in these women (even in the presence of buprenorphine or

methadone) without an increased risk of relapse.22 If additional

opioids are required, preference should be given to opioids that

were not previously misused. Opioids with partial agonist or

agonist-antagonist properties—nalbuphine, pentazocine, butorpha-

nol, meptazinol—should be avoided.

Maternal opioid use and pregnancy

outcomes

Opioids can cross the placenta and the infant blood–brain barrier,

posing a potential risk to the fetus in utero.23 Prenatal opioid expo-

sure has been linked to obstetric complications including premature

rupture of membranes, placental abruption, preeclampsia, and fetal

death.24 Adverse neonatal outcomes associated with prenatal mater-

nal opioid use include preterm birth,24–28 small for gestational age

infants,24,26–28 reduced head circumference,28 and sudden infant

death syndrome.29 While a recent meta-analysis showed no signifi-

cant impairment in neurobehavioral and developmental outcomes in

1. Have you ever used drugs or alcohol during 

4 Ps

Pregnancy? 

2. Have you had a problem with drugs or alcohol in the Past? 

3. Does your Partner have a problem with drugs or alcohol? 

4. Do you consider one of your Parents to be an addict or alcoholic? 

Scoring: Any “yes” should be used to trigger further discussion about drug or alcohol use. Any woman 
who answers “yes” to two or more questions should be referred for further assessment. 

CRAFFT – Substance Abuse Screen for Adolescents and Young Adults 

C - Have you ever ridden in a CAR driven by someone (including yourself) who was high or had been 
using drugs or alcohol? 

R – Do you ever use alcohol or drugs to RELAX, feel better about yourself, or fit in? 

A – Do you ever use alcohol or drugs while you are by yourself, ALONE? 

F – Do you ever FORGET things you did while using drugs or alcohol? 

F – Do your FAMILY or FRIENDS ever tell you that you should cut down on your drinking or drug 
use? 

T – Have you ever gotten in TROUBLE while you were using alcohol or drugs? 

Scoring: Two or more positive items indicate the need for further assessment. 

NIDA Quick Screen

Step 1. Ask patient about past year drug use 

Step 2. Begin the NIDA-modified ASSIST 

Step 3. Determine the risk level 

Conduct a brief intervention:  

Step 4. Advise, Assess, Assist, and Arrange 

Figure 2. Clinical screening tools for substance use disorder in pregnancy.13
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children exposed to chronic opioids in utero, more research is

required on this topic.30

Limited research has examined the association between opioid use

during pregnancy and the risk of congenital malformations, with the

few published studies generating conflicting findings.17,31–34

While some have identified an increased risk of cardiac, neural tube

and abdominal wall defects,32,33 others have not.17,34,35 A recent eco-

logical study using data from 20US states identified an association

between areas of high maternal opioid use and an increasing preva-

lence of gastroschisis (a congenital anomaly of the abdominal wall).36

From 2006 to 2015, the prevalence of gastroschisis was 1.6 times

higher in areas with high opioid prescription rates compared to

areas with low prescription rates.36 This finding has yet to be repli-

cated in larger studies.

It is important to keep in mind that most studies examining

associations between maternal opioid use and fetal outcomes

are likely to suffer from biases. Chief among them is

confounding by indication, in which the clinical indication for the

drug, or circumstances surrounding the use of the drug, are also

related to the outcome.37 In other words, women who use opioids

in pregnancy may have coexisting conditions (e.g. use of other sub-

stances, medical or psychiatric illnesses, poor nutrition, etc.), or dis-

rupted social situations that could predispose to poor birth outcomes.

Therefore, a major challenge in assessing opioid-related neonatal

outcomes is isolating the effects of opioids from other potential con-

founders. In addition, it is unknown whether intermittent in utero

exposure to illicit opioids has different effects on a developing fetus

than consistent exposure to OAT throughout the duration of

pregnancy.

Neonatal abstinence syndrome

NAS is a drug withdrawal syndrome in babies born to mothers who

used opioids in pregnancy.38 It is characterized by gastrointestinal

(poor feeding, vomiting, and diarrhea), autonomic (diaphoresis,

tachypnea, temperature dysregulation) and central nervous system

(tremors, irritability, crying, and seizures) disturbances.38,39 It typi-

cally begins in the first 72 h following delivery and can last weeks.

However, most cases are self-limited and resolve with appropriate

treatment within seven days.38

Today in North America, one child is born every 15min with

signs of neonatal opioid withdrawal.40 Over the last two decades,

the incidence of NAS has risen between 5- and 15-fold, and dispro-

portionately in rural areas.9,41 NAS is associated with significant

healthcare utilization and costs—over $500 million per year in the

USA in 2016—as most babies require extended hospital stays, many

in the neonatal intensive care unit (NICU).9,42,43 While the rise in

NAS mirrors the increasing prevalence of opioid use in pregnancy,

Table 2. Comparison of methadone versus buprenorphine use in pregnancy.

Methadone Buprenorphine

Type of opioid Synthetic long-acting agonist Semi-synthetic long-acting partial agonist

Route of administration Oral (liquid), tablet Sublingual, transdermal

Typical dose range 20–120mg 4–24mg

Dose increase interval 3 days 1 day

Costa approximate (USD/week)

including medical care

$126 $115

Dispensed Daily by pharmacy (with options for small numbers

of carries with proof of adherence and depending

on urine drug testing results).

Maximum 100-day prescription in Canada (and

other jurisdictions). Can be taken by patients

unsupervised.

Dose modification in pregnancy May be necessary to increase the dose towards end

of pregnancy due to CYP3A4 and CYP2B6

induction and increased metabolism (particularly

in 3rd trimester).

Generally not required, although some studies have

suggested the need for small dose increases

towards the end of pregnancy.

Breastfeeding Safe Safe

Advantages � Difficult to divert:

� supervised consumption

� liquid dissolved in orange juice

� No requirement for patients to demonstrate signs

and symptoms of opioid withdrawal prior to

starting treatment. Careful supervised dose

titration is required once initiated.

� Fewer drug–drug interactions

� No QTc prolongation

� Higher ceiling for respiratory depression

� Can be prescribed in the office setting and patients
can take buprenorphine unsupervised.

Disadvantages � In most jurisdictions prescribers need authoriza-

tion to prescribe.

� Higher risk of adverse events: overdose, respira-

tory depression.

� Dose-dependent QTc prolongation.

� Important drug–drug interactions, including but

not limited to antiretroviral drugs, anticonvul-

sants, rifampin.

� Care must be taken when combining with other

drugs that can cause CNS depression or lower

the respiratory rate (e.g. benzodiazepines).

� Risk of abuse and diversion, particularly with the

buprenorphine monoproduct.

� Initiation typically requires the patient to be in

mild opioid withdrawal.b This can be problematic

in pregnancy as opioid withdrawal can lead to

premature labor and other adverse pregnancy

outcomes.

� In patients taking full opioid agonists, starting

buprenorphine in the absence of withdrawal

symptoms can precipitate opioid withdrawal.

aFrom: How much does opioid treatment cost. NIH National Institute on Drug Abuse. www.drugabuse.gov/publications/research-reports/medications-to-treat-opioid-addic

tion/how-much-does-opioid-treatment-cost.
bNewer buprenorphine microdosing protocols may avoid the need to have patients go into withdrawal.
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there may be other factors at play. First, there may be an element of

diagnostic bias whereby providers are more likely to diagnose NAS

because of increasing awareness of the ongoing opioid epidemic.

Second, studies have also demonstrated higher rates of NAS in

babies of mothers who take opioids with other co-prescribed drugs:

antidepressants, benzodiazepines, and gabapentin.44 Maternal use of

antidepressants in particular has been linked to a neonatal

withdrawal syndrome similar to NAS even in the absence of maternal

opioid use.45

Babies with NAS are treated in a variety of hospital settings:

newborn nursery, pediatric ward, or NICU. While the NICU pro-

vides the highest level of monitoring, it also disrupts the mother–baby

dyad and interferes with breastfeeding. “Rooming-in”, a practice

where the baby is kept in a crib at the mother’s bedside, has been

shown to be an important nonpharmacologic intervention for babies

with NAS.46 A US-based study showed that a coordinated treatment

program for NAS centered around rooming-in led to a four-day

decrease in hospital length of stay, less morphine use, and more

than a 50% decrease in hospital costs.47 However, three-quarters of

the mothers on OAT in the study were taking buprenorphine, which

too might explain the observed decreases in neonatal length of stay

and morphine use.47 In addition, such a program may be difficult to

implement in settings where pediatric and obstetric services are not

located in the same physical location.

Babies with NAS are monitored for withdrawal symptoms using

the modified Finnegan Neonatal Abstinence Scoring System. While

most are treated with oral morphine, emerging data suggest that

buprenorphine may be just as good or possibly more effective. The

Blinded Buprenorphine or Neonatal Morphine Solution (BBORN)

trial was a single-center randomized controlled trial comparing oral

morphine to buprenorphine in the treatment of NAS. The median

duration of treatment (15 days vs. 28 days, p< 0.001) and length of

hospital stay (21 days vs. 33 days, p< 0.001) were shorter for infants

treated with buprenorphine compared to morphine.48 The rates of

adverse events were similar between the two groups, although the

study was underpowered to detect safety differences.48 However,

there are concerns regarding the external generalizability of the

BBORN study because of the small sample size (n¼ 63), exclusion

of preterm and breastfeeding infants, and infants whose mothers were

taking benzodiazepines in the 30 days prior to birth.48

Postpartum opioid use and breastfeeding

In addition to opioids prescribed during pregnancy, there has been a

substantial increase in opioids prescribed to mothers following child-

birth. While there is regional variation in prescribing practices, in

some jurisdictions up to 30% of women are prescribed opioids fol-

lowing vaginal delivery, and more than 80% following caesarean

delivery.49 In addition, some studies have shown that the amount

of opioids prescribed postpartum exceeds what is required for ade-

quate pain control.50,51

There is no “standard” number of tablets or duration of therapy

appropriate for postpartum analgesia. Therefore, opioids should be

prescribed on a case-by-case basis taking into consideration individ-

ual needs. One study showed that an individualized shared-decision

making approach reduced the quantity of opioids prescribed to post-

partum women by 50%.52

It is estimated that hundreds of thousands of women breastfeed

while taking opioids each year. Most of these women are opioid-

naı̈ve, and some are at risk of persistent opioid use.51,53 US data

suggest approximately 1 to 2% of opioid-naive women who receive

a first opioid prescription postpartum go on to exhibit patterns of

persistent use.54 Previously identified risk factors for persistent opioid

use in postpartum women include substance abuse, psychiatric con-

ditions, and initial prescriptions with high opioid milligram

equivalents.54 The extent to which new maternal postpartum opioid

use may lead to harm for both mother and baby is an area of much

needed research.

Opioid transfer into breastmilk

Opioids can pass into the breast milk leading to small quantities

ingested by breastfeeding infants. The amount ingested is best quan-

tified by the relative infant dose (RID): the average daily dose of drug

ingested by the infant expressed as a percentage of the weight-

adjusted average maternal daily dose.55 An RID of 100% means

that the infant receives the same daily dose per kilogram as the

mother. For most drugs, an RID of 10% or less is considered the

safety cutoff for breastfeeding.55 The RIDs of most opioids range

from approximately 1% to 7% (Table 3).55 Therefore, under typical

circumstances, infants are exposed to low amounts of opioids

through breastfeeding.

Neonatal opioid toxicity from breastfeeding

Most major societies recommend exclusive breastfeeding for all new-

borns in the first six months of life.56 This recommendation should

not be altered for women taking opioids postpartum. Despite only

small amounts of opioids passed into the breastmilk, concerns exist

about the potential for neonatal opioid toxicity via breastfeeding.

Opioids have a low therapeutic index (ratio of toxic dose to thera-

peutic dose) and there have been a few scattered cases interpreted as

instances of neonatal opioid toxicity from breastfeeding.57,58

In one notable case, a 13-day-old breastfeeding child died of a

respiratory arrest secondary to opioid toxicity while the mother was

taking Tylenol #3 (codeine/paracetamol combination).57,58 While the

interpretation of this case has been disputed,59–63 it led major regu-

latory bodies including Health Canada,64 the United States Food and

Drug Administration,65 and the European Medicines Agency,66 to

caution against codeine use by nursing mothers. In its place, more

potent opioids such as oxycodone and hydromorphone are now

increasingly prescribed following childbirth.49,67 This shift in practice

may place new mothers at greater risk of persistent opioid use and

addiction, and may also pose a hazard to toddlers in the home due to

accidental ingestion.68

Despite the above concerns, instances of neonatal opioid toxicity

from breastfeeding are exceedingly rare.63,69 Mothers should gener-

ally however, limit the duration of opioid use during breastfeeding

(two to three days is suggested) and to the lowest effective dose

Table 3. Approximate relative infant dose of opioids.63

Opioid Primary metabolic pathway RID (%)a

Morphine UGT2B7 2.5–7.5

Codeine CYP2D6 0.3–1.2

Oxycodone CYP3A4 (2D6, minor) 2.6–7.6

Tramadol CYP2D6 2.3

Fentanyl CYP3A4 1.2

Hydromorphone UGT 0.7

Hydrocodone CYP2D6/UGT 1.6–3.7

Methadone CYP3A4/2B6 1.2–7

Buprenorphine CYP3A4 0.4

Enzymes responsible for opioid metabolism and estimated relative infant dose of

opioids expected during breastfeeding.

RID: relative infant dose; CYP: cytochrome P450 enzymes; UGT: UDP-

glucuronyltransferase.
aData from Lactmed: https://toxnet.nlm.nih.gov/newtoxnet/lactmed.htm, and e-lac

tancia: www.e-lactancia.org/
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because of the absence of long-term safety data, as well as the poten-

tial for maternal harm.55,63

Breastfeeding while taking opioid agonist therapy

Women who take OAT (methadone and buprenorphine) should be

encouraged to breastfeed in conjunction with close monitoring of the

mother–baby dyad. Infants in this scenario have typically been

exposed to opioids in utero and may have different sensitivities.

Breastfeeding encourages bonding, promotes maternal confidence,

and may in fact mitigate neonatal withdrawal symptoms.70

In addition, the amount of methadone or buprenorphine ingested

through breastfeeding represents a small fraction of the weight-based

dose (RID) for infants.55 A breast-fed infant of a mother taking

methadone might receive 15% to 45% of the lowest starting dose

of methadone appropriate for an infant; for buprenorphine, that

number is closer to 1% to 4%.55

Conclusions

Amid increasing rates of opioid use in pregnancy, a concerted public

health effort is needed to treat affected women and their children.

Early universal screening programs for substance use and referral to

specialized multidisciplinary care have the potential to improve both

maternal and neonatal outcomes. The peripartum period affords a

unique opportunity to screen and identify women using opioids. By

taking advantage of this brief window, clinicians can support women

and their families and engage them in appropriate care.

We are in the infancy of learning about the maternal and neonatal

effects of opioids used during pregnancy and post-partum. Well-

designed obstetric and neonatal research is needed to examine both

immediate and long-term outcomes. Key areas for future work are in

maternal addiction, reproductive toxicology, neurobehavioral out-

comes in neonates, and the safety of opioids while breastfeeding.

The challenge is designing studies to account for the complex socio-

economic factors associated with opioid use in pregnancy and other

in utero exposures that too, may impact health outcomes.
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