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Abstract

Background—Opioid use disorders are a growing public health problem in the United States. 

Most women who are opioid dependent are of childbearing age and management of opioid 

dependence during pregnancy poses unique challenges. Assessment includes evaluation for 

addiction, withdrawal syndromes, and co-morbid psychiatric diagnoses. Consultation-liaison 

psychiatrists may also be involved in acute pain management, perinatal medication management, 

buprenorphine induction and stabilization. For the past four decades, the standard of care has 

included methadone maintenance, but the increasing use of buprenorphine creates new treatment 

issues and opportunities.

Objective—To educate consultation-liaison psychiatrists in emergency and obstetrical settings 

about the appropriate approach toward the evaluation and basic management of women with 

opioid dependence in pregnancy.

Method—The authors reviewed the consensus literature and all new treatment options on opioid 

dependence during pregnancy.

Discussion—In this review, the authors summarize known and emerging management strategies 

for opioid dependence in pregnancy pertinent to consultation-liaison psychiatrists.

Background

Opioid use disorders are a major public health problem in the United States and nearly 90% 

of all American female opioid users are of childbearing age.1 National surveys suggest that 

up to 4.4% of pregnant women ages 15–44 reported non-medical use of prescription opioids 

within the past year and even higher rates (15%) among pregnant teenagers ages 15–17 
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years old.2 Actual prevalence rates of non-medical use of opioids during pregnancy may be 

higher though difficult to establish due to underreporting.

Pregnant women with opioid dependence are less likely to engage in prenatal care, have 

higher rates of obstetric problems, and their neonates are at risk of multiple medical 

complications.3–5 Challenges in the management of this patient population include the 

medical risks of illicit substance use in pregnancy, psychological comorbidity, and the 

psychosocial stressors that frequently interfere with prenatal treatment and addiction 

recovery. Despite these obstacles, pregnant women can be highly motivated to reduce 

substance use and most women strive for healthier pregnancy, providing a unique window of 

opportunity for intervention in this population.6 Prior studies suggest that pregnant women 

struggling with addiction not only attempt to reduce their substance use, they also seek 

improved nutrition, sleep, and other life-style changes.7

Treatment of opioid use disorders during pregnancy is unique among other types of 

substances because of its long record of favorable maternal and neonatal outcomes.8 The 

availability of replacement therapy shifts the emphasis from an abstinence-only model to 

that of harm reduction and engagement in treatment. While the standard of care for opioid 

replacement therapy in pregnant women remains methadone, buprenorphine is now also a 

viable treatment option.5

This review will cover the evaluation and management of the opioid-dependent pregnant 

woman and will pay special focus on the use of buprenorphine due to emerging data 

showing its comparable efficacy and safety during pregnancy and decreased severity of fetal 

withdrawal symptoms.9 While other emerging treatment options for opioid dependence such 

as oral or intramuscular naltrexone are available, they will not be covered in this paper due 

to the lack of substantial safety data in pregnancy.

Definitions

Opioid use disorders are heterogeneous in nature, ranging from lower risk substance 

“misuse” problems to addiction. Addiction is a concept not defined by the Diagnostic and 

Statistical Manual of Mental Disorders (DSM-IV-TR) and is characterized by a loss of 

psychological control and continued use of substances despite consequences.10 The DSM-

IV-TR defines substance dependence as a maladaptive pattern of substance use leading to 

clinically significant impairment along with tolerance and/or withdrawal following cessation 

of use.11 The DSM-IV-TR also defines substance abuse as a maladaptive pattern of repeated 

use leading to interpersonal problems or danger to self.11 Patients who engage in opioid 

misuse, non-medical opioid use, and aberrant drug taking encompass a larger population of 

people who may or may not meet criteria for DSM-IV-TR substance abuse or dependence.

Medical risks of opioids in pregnancy

As compared to other substances, the physiologic negative effects of opioid use during 

pregnancy are less clear.3 Intermittent therapeutic use has not demonstrated significant 

negative impact on maternal health. Oral opioids such as oxycodone are frequently 

prescribed for pain during pregnancy and delivery. Data on the teratogenic effects of opioids 
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are inconsistent and exposure to opioids during the first trimester may be associated with 

elevated risk of fetal congenital heart defects.12

Heavy, chronic opioid use is associated with increased rates of prematurity, intrauterine 

growth retardation, preeclampsia, spontaneous abortion and intrauterine death (see Table 1 

for risks of chronic opioid use on pregnancy outcomes).4 The cycle of repeated opioid 

intoxication and withdrawal leads to unstable serum levels of the opioid and increased fetal 

activity.13 Intravenous opioid use exposes the mother and fetus to risks of infectious diseases 

such as Human Immunodeficiency Virus (HIV) and hepatitis B and C.

Interestingly, many of the dangers associated with opioid use disorders may be due to the 

maladaptive behaviors resulting from the addiction. Women addicted to opioids are less 

likely to seek prenatal care and are more likely to contract infectious diseases and be in 

violent relationships.3, 4 They may be more likely to discover pregnancy later in gestation 

and are at higher risk of unplanned pregnancy.14 Furthermore, heroin use can disrupt the 

menstrual cycle, a phenomenon that may be reversed with methadone or buprenorphine 

stabilization and may increase the risk of unintended pregnancy during early recovery.15

For the pregnant opioid dependent patient, including those participating in opioid-

maintenance treatment, polysubstance use (most commonly nicotine, alcohol, 

benzodiazepines, cocaine) is prevalent.14, 16, 17 Isolating the teratogenic effects of any one 

substance is difficult as they are frequently taken in combination.

Evaluation for co-morbid psychiatric conditions

Pregnancy and the postpartum are periods of heightened sensitivity to psychiatric disorders 

which may complicate treatment of substance abuse.18 Between 56–73% of opioid 

dependent pregnant women have a co-morbid psychiatric disorder.19 Substance-abusing 

women are at higher risk for psychological distress than their non-using counterparts, and 

untreated axis I disorders in these women are associated with poorer maternal outcomes.20 

There are limited data on recommended treatments of psychiatric disorders in pregnant 

women with co-morbid opioid dependence. However, the authors of this article recommend 

concurrent management of psychiatric symptoms with treatment of the substance use 

disorder.21

When evaluating opioid-dependent pregnant women, clinicians should employ broad 

screening for all psychiatric disorders as previous studies have suggested elevated rates of 

multiple conditions in these women including depressive disorders, anxiety disorders, post-

traumatic stress disorder, and hypomania.18, 20

As with all pregnant women, clinicians must weigh the potential risk of 

psychopharmacologic intervention on fetal exposure with the benefits of reduced psychiatric 

illness and symptom burden. Pharmacologic interactions with methadone and buprenorphine 

must be considered when making medication choices, though a discussion of the specific use 

of psychotropic medications during pregnancy is outside the scope of this paper. In addition, 

non-pharmacologic approaches such as psychotherapy should be encouraged.18
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Following initial evaluation, every effort should be made to refer the opioid dependent 

pregnant women to a specialized pregnancy and addiction treatment program. Female 

substance users have higher rates of poverty, unemployment, and current and prior physical 

and sexual abuse.22 Their greater burden of psychosocial stressors is best supported by 

treatment within a multidisciplinary center with intensive social services support.

Management of opioid withdrawal

Opioid withdrawal manifests as autonomic, neurologic, and influenza-like symptoms, many 

of which can be confused with symptoms of normal pregnancy.23 Careful differentiation of 

these symptoms is needed to appropriately avoid and manage symptoms of withdrawal 

during pregnancy. In adults, opioid withdrawal is distinctly uncomfortable but not fatal. For 

fetuses and neonates, abrupt opioid reduction was historically associated with greater central 

nervous system stress,24 stillbirth,25 and rarely, death,4 although more recent data suggests 

that gradual opioid detoxification within a treatment center is not associated with worse fetal 

outcomes.26, 27

Management of Detoxification

Most opioid dependent women should be maintained on opioids during pregnancy. 

Detoxification is not routinely recommended by leading experts, such as researchers at the 

Center for Addiction and Pregnancy at the Johns Hopkins Bayview Medical Center, due to 

the high risk of drug relapse.21, 27 Opioid detoxification is also associated with risk of 

precipitating fetal distress24 and co-morbid alcohol or sedative/hypnotic dependence can 

greatly complicate withdrawal management. Most opioid-dependent women who present 

during pregnancy are referred to opioid maintenance therapy instead of detoxification but 

rates of referral for opioid maintenance treatment versus controlled detoxification are 

unknown.

In limited circumstances, opioid detoxification may be appropriate for the highly motivated 

patient with a strong preference to remain drug-free. In such instances, the safest option may 

be to refer these patients to specialized opioid detoxification treatment centers. Women with 

greater social support and access to residential treatment may be less likely to resume illicit 

opioid use although detoxification in these patients has not been adequately studied.

When indicated, opioid detoxification is recommended by the American Society of 

Addiction Medicine during the second trimester28 to avoid risk of miscarriage associated 

with first trimester withdrawal5, 27, 29 and potential risk of precipitating preterm labor after 

the 32nd week of gestation.6 Recent studies in women with uncomplicated pregnancies have 

demonstrated the safety of gradual detoxification with methadone or clonidine in highly 

monitored inpatient settings.26, 27 Although no standard protocols exist for opioid 

detoxification during pregnancy, the Center for Substance Abuse Treatment (CSAT), of the 

Substance Abuse and Mental Health Services Administration (SAMHSA), recommends 

methadone tapers of 1.0 to 2.5 mg per day for inpatients and by 2.5 to 10.0 mg per week for 

outpatients.30
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Pharmacologic Management with Methadone

The primary pharmacologic treatments for opioid dependence are methadone and 

buprenorphine. The National Institutes of Health Consensus Development Panel currently 

recommends methadone treatment offered through federally regulated clinics as the standard 

of care for pregnant women seeking opioid maintenance.21

Treatment with methadone has demonstrated reduced pregnancy complication, higher birth 

weights, decreased HIV risk behaviors, decreased crimes rates and improved adherence to 

prenatal care when provided as part of a comprehensive care program.4, 21, 31 In addition, 

the long half-life of methadone (24–36 hours)26 helps ensure consistent blood levels in the 

fetus.

For most pregnant women, methadone doses between 80–120mg per day are sufficient and 

equivalent to non-pregnant patients, though some women may require dosage adjustments 

during pregnancy.4 Progesterone enhances cytochrome p450 metabolism of methadone 

which leads to increased methadone clearance and decreased opioid levels during the third 

trimester when progesterone and estrogen levels are significantly elevated.23, 32 Decreased 

oral absorption, expanded volume of distribution, and reduced plasma protein binding during 

pregnancy may also contribute to reduced methadone levels during later pregnancy.33 

Dosage increases or split dosing may be necessary to avoid precipitation of cravings or 

withdrawal.

Pharmacologic Management with Buprenorphine

Recently, buprenorphine has emerged as an alternative to methadone due to its availability in 

office-based settings, shorter duration and lessened intensity of neonatal withdrawal, and 

unique pharmacologic properties.6, 21 Buprenorphine is a partial mu-opioid receptor agonist 

and kappa-opioid antagonist with a long half-life of 24–60 hours.34 Induction with 

buprenorphine is more complicated than methadone due to the potential risk of precipitating 

withdrawal. Most non-pregnant patients are stabilized on daily doses of 4–24mg, though no 

guidelines exist on appropriate doses during pregnancy.21, 35 Unlike methadone, treatment 

with buprenorphine is less likely to require dosage adjustments during pregnancy, though the 

mechanism for this remains unknown.21 Transitioning from methadone to buprenorphine is 

possible though not routinely recommended.36

SAMHSA recommends buprenorphine monotherapy (Subutex®) instead of Buprenorphine/

Naloxone (Suboxone®) for pregnant women due to the lack of controlled studies using 

Suboxone. Jones et al. recommend avoidance of Suboxone to reduce risk of teratogenicity 

associated with naloxone, which may produce changes in maternal luteinizing hormone.21 In 

addition, inappropriate use of Suboxone via injection could precipitate opioid withdrawal 

due to the intravenous bioactivity of naloxone.35 Women who conceive while on Suboxone 

replacement therapy should be switched to Subutex for the duration of the pregnancy, 

despite the potential increased risk of medication misuse.21, 35 Several studies have revealed 

small numbers of pregnancies conceived during low dose (6–12mg/day) buprenorphine 

maintenance therapy without complications.37

Park et al. Page 5

Psychosomatics. Author manuscript; available in PMC 2017 February 08.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Initial studies of buprenorphine demonstrated its safety and tolerability in pregnancy,38, 39 

but studies directly comparing methadone and buprenorphine treatment were limited by 

small sample sizes or open label design.40–43 To address this, researchers at Johns Hopkins 

and across 8 international sites conducted the Maternal Opioid Treatment Experimental 

Research (MOTHER) trial, a double-blind, double-dummy, randomized controlled trial of 

175 pregnant women comparing buprenorphine with methadone for the treatment of opioid 

dependence in pregnancy through 28 days postpartum. There were no differences in 

maternal outcomes – including caesarian section rates, study discontinuation, anesthesia, and 

medical complications – between the two groups.9 Study outcomes related to the 

development and presentations of fetal withdrawal symptoms are discussed in the next 

section below. There was a higher rate of subject dissatisfaction with buprenorphine – a 

phenomenon that may have been related to the low induction doses of buprenorphine.

Neonatal abstinence syndrome and fetal risks of opioid treatment

Opioid maintenance treatment is not without risk. The most significant adverse effect 

associated with both methadone and buprenorphine treatment is fetal withdrawal. Other side 

effects associated with treatment include alterations in fetal activity and heart rate21, 44 as 

well as intrauterine growth restriction.45 The consequences of opioid-induced changes in 

fetal activity and heart rate are not well known.

Longitudinal studies of prenatal heroin or methadone exposure on infant developmental 

outcomes have yielded conflicting results.22 Differentiating the opioid effects from 

confounding factors has shown to be challenging in this clinical population. In addition, 

individual opioids have different affinities for receptors and receptor subtypes (e.g. 

methadone affects mu-opioid receptors as well as NMDA receptors), making comparisons 

between opioid exposures difficult.46, 47 Some studies demonstrate long-lasting depressed 

psychomotor performance and behavioral abnormalities detected at school age48–50 while 

other studies show much less severe outcomes, especially when comparing children from 

similar socio-economic groups.51 Animal models suggest neurobehavioral deficits can occur 

even without overall developmental retardation.52

When reviewing the pharmacologic options, clinicians should inform patients that long-term 

studies of prenatal exposure of buprenorphine are in progress and there are fewer data 

relative to methadone. Table 2 provides additional information about fetal risks of 

methadone and buprenorphine exposure as compared to heroin. Further research should 

include a meta-analysis directly comparing outcomes on retention, relapse, and neonatal 

abstinence syndrome (NAS) between maintenance therapies, including buprenorphine, and 

no treatment.

Chronic exposure to any opioid during pregnancy can result in the development of NAS, a 

constellation of symptoms affecting the newborn’s central and autonomic nervous system 

that can occur hours to days following delivery.9 Symptoms of NAS include irritability, 

tremor, hypertonicity, vomiting, diarrhea, excessive crying, and rarely, seizures.53 

Witnessing these symptoms can be distressing for the parents. Involved clinicians can help 
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by educating and supporting the mother as well as Neonatal Intensive Care Unit (NICU) 

staff about these symptoms to help facilitate the mother’s involvement in her infant’s care.16

There is an unclear relationship between the severity and duration of NAS and methadone or 

buprenorphine dosage, though most infants will demonstrate at least some symptoms.16, 17 

NAS is also observed in response to withdrawal from other psychotropic substances such as 

benzodiazepines.3 Infants at risk of opioid-induced NAS frequently require NICU-level care 

and regular monitoring of opioid withdrawal symptoms.53 Common pharmacologic 

treatments of NAS include tincture of opium, morphine sulphate solution, or methadone.53

The MOTHER trial found that buprenorphine treatment resulted in a significant reduction in 

the severity and duration of NAS, compared to methadone treatment. The overall proportion 

of infants who developed NAS symptoms requiring opioid treatment (47% vs. 57%) did not 

differ between groups, nor did peak NAS scores differ significantly between the two 

treatment arms. However, infants exposed to buprenorphine required 89% less morphine 

(1.1mg vs. 10.4mg) and spent on average 43% less time in the hospital (10.0 vs. 17.5 days) 

and 58% less time receiving treatment for NAS.9

Labor & Delivery Management

Maintenance doses of methadone and buprenorphine do not provide adequate analgesia for 

labor pain.54 To avoid precipitating withdrawal, these medications may be continued during 

labor and delivery.

Women receiving opioid agonist treatment usually report elevated pain scores and 

demonstrate greater opioid requirements than substance-abusing women not maintained on 

opioids or a normal, control group.55, 56 In one study, women prescribed buprenorphine had 

50% higher opioid requirements (89.3mg Oxycodone equivalents vs. 60.9mg) following 

cesarean delivery compared to control patients without opioid dependence.55

Acute peripartum pain in the opioid-maintained patient can be safely treated with additional 

short-acting opioids and non-steroidal anti-inflammatory drugs (NSAIDs). Although 

buprenorphine’s pharmacology as a partial mu opioid-receptor agonist can potentially 

complicate acute treatment of pain, preliminary data supports the use of continued 

buprenorphine with adjunctive opioids for pain control during the peripartum period. Several 

small studies indicate that postpartum pain following vaginal delivery can be adequately 

managed using NSAIDs and oxycodone for breakthrough pain with typical doses.55, 57 In 

another study of both methadone and buprenorphine-maintained patients, the brief 

administration of morphine or acetaminophen with codeine was well tolerated in both 

groups.40 Most of these studies were limited by the absence of control groups. 

Buprenorphine can also be discontinued and pain treated with full opioid agonists, but 

stopping this medication does require re-induction when acute pain has resolved if the 

patient wishes to resume treatment. There are no studies that suggest that the brief use of 

additional opioids in the postpartum period in an opioid-maintained patient interferes with 

her recovery from addiction.
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Use of regional analgesia such as epidural opioid anesthesia is an acceptable method of pain 

control, and is preferable to systemic opioid analgesia.1 To avoid the risk of precipitating 

withdrawal during labor, the high-affinity, partial opioid agonists such as nalbuphine 

(Nubain) should not be used if the patient is using lower-affinity full agonists such as 

methadone.58 When possible, developing a plan for pain management with the 

anesthesiologist prior to delivery is preferable.1

Following delivery, these women are at high risk of drug relapse. The prevalence of illicit 

drug use in new mothers is roughly equivalent to rates in non-pregnant women.2 Given the 

risk for relapse, further research and programs devoted to supporting women and stabilizing 

the postpartum home environment is needed.

Breastfeeding

Breastfeeding has multiple health benefits for infants and mothers.21 Breastfeeding with 

methadone is encouraged when the patient is HIV-seronegative and not abusing other 

substances and may even help ameliorate some symptoms of neonatal withdrawal.21, 58 The 

amount of methadone exposure in breast milk appears to be low and without direct 

correlation to maternal methadone dose.21 Breastfeeding with buprenorphine is also 

encouraged, though long-term data are lacking. Buprenorphine has poor oral bioavailability 

and the nursing infant is exposed to only 10–20% of total available drug.35 Therefore 

breastfeeding exposure to buprenorphine is unlikely to affect NAS.19, 21

Treatment resistance

Women who cannot remain abstinent from substances of abuse, despite knowledge of the 

potential harm to the fetus, represent a group with severe addiction. Treatment resistance can 

pose a major challenge in psychiatric evaluation and treatment. Expecting these women to 

remain abstinent for the duration of their pregnancy may be unrealistic and 

counterproductive.13 Stigmatizing or shaming patients during this time is harmful and will 

further increase resistance to treatment. Pregnant women experience greater rejection, blame 

and stigma than other populations with similar levels of substance use.59

Women’s fear of negative judgment as well as fear of prosecution can serve as a major 

barrier to care. When a pregnant woman admits to misusing or abusing substances, she is 

taking a major step towards treatment. Acknowledging the efforts that women take toward 

healthy behaviors is vital, especially when evaluating her in the emergency or medical 

settings. Empathic attitudes and facilitating treatment entry are among the primary goals of 

the consultant. Recognizing counter-transference and anticipating treatment-interfering 

behaviors can help not only the consultation-liaison psychiatrist, but also the obstetrical 

team when working with these patients. Strategies utilizing motivational interviewing or 

contingency management have also had some success with treatment engagement in this 

population though more research is needed.60
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Legal issues

Treatment of opioid-dependent pregnant women raises multiple ethical and legal questions 

for providers, particularly when the mother’s actions compromise the health of her 

pregnancy. Issues of confidentiality and patient autonomy become important aspects of the 

clinical encounter with these patients. Substance abuse testing and reporting laws for 

pregnant and postpartum women widely vary across the United States. Providers should 

have a clear understanding of their states laws and be prepared to discuss this with their 

patients. Fifteen states consider prenatal substance use child abuse and grounds for 

termination of parental rights.61 Three states can authorize civil commitment of prenatal 

users and mandate drug treatment.61 Misunderstanding about state policies may impede the 

patients’ willingness to openly discuss their substance use and engage in treatment.

Conclusions

Consultation-liaison psychiatrists should be knowledgeable about the acute evaluation and 

management of the opioid dependent pregnant patient. Goals of treatment include reducing 

fetal exposure to illicit substances, stabilizing the mother and fetus’ environment, avoidance 

of opioid withdrawal and increasing engagement in prenatal treatment. In contrast to the 

clinical management of other substances of abuse, abstinence is not the goal of treatment for 

the pregnant opioid dependent patient due to the high risk of relapse as well as the potential 

medical risks of opioid detoxification during pregnancy. Buprenorphine has emerged as a 

new and effective alternative to methadone maintenance treatment and represents an 

increasingly valuable option in the management of this population.

Acknowledgments

The authors would like to thank Drs. Laura Miller and Donald Rosenstein for their assistance with manuscript 
review.

References

1. Ludlow J, Christmas T, Paech MJ, Orr B. Drug abuse and dependency during pregnancy: anaesthetic 
issues. Anaesth Intensive Care. 2007; 35(6):881–93. [PubMed: 18084978] 

2. SAMHSA. Summary of National Findings. Rockville, MD: 2010. Results from the 2009 National 
Survey on Drug Use and Health: Volume I. 

3. Fischer G, Bitschnau M, Peternell A, Eder H, Topitz A. Pregnancy and substance abuse. Arch 
Womens Ment Health. 1999; 2:57–65.

4. Kaltenbach K, Berghella V, Finnegan L. Opioid dependence during pregnancy. Effects and 
management. Obstet Gynecol Clin North Am. 1998; 25(1):139–51. [PubMed: 9547764] 

5. Wong S, Ordean A, Kahan M. Substance use in pregnancy. J Obstet Gynaecol Can. 2011; 33(4):
367–84. [PubMed: 21501542] 

6. Bell J, Harvey-Dodds L. Pregnancy and injecting drug use. BMJ. 2008; 336(7656):1303–5. 
[PubMed: 18535073] 

7. Higgins PG, Clough DH, Frank B, Wallerstedt C. Changes in health behaviors made by pregnant 
substance users. Int J Addict. 1995; 30(10):1323–33. [PubMed: 7591347] 

8. Rayburn WF, Bogenschutz MP. Pharmacotherapy for pregnant women with addictions. Am J Obstet 
Gynecol. 2004; 191(6):1885–97. [PubMed: 15592269] 

Park et al. Page 9

Psychosomatics. Author manuscript; available in PMC 2017 February 08.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



9. 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. 
[PubMed: 21142534] 

10. Christensen C. Management of chemical dependence in pregnancy. Clinical obstetrics and 
gynecology. 2008; 51(2):445–55. [PubMed: 18463473] 

11. American Psychiatric Association. DSM-IV-TR. American Psychiatric Publishing, Inc; 2000. 
Diagnostic and statistical manual of mental disorders. 

12. 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. [PubMed: 21345403] 

13. Finnegan LP. Treatment issues for opioid-dependent women during the perinatal period. J 
Psychoactive Drugs. 1991; 23(2):191–201. [PubMed: 1765892] 

14. Fischer G, Ortner R, Rohrmeister K, Jagsch R, Baewert A, Langer M, et al. Methadone versus 
buprenorphine in pregnant addicts: a double-blind, double-dummy comparison study. Addiction. 
2006; 101(2):275–81. [PubMed: 16445556] 

15. Schmittner J, Schroeder JR, Epstein DH, Preston KL. Menstrual cycle length during methadone 
maintenance. Addiction. 2005; 100(6):829–36. [PubMed: 15918813] 

16. Velez M, Jansson LM. The Opioid dependent mother and newborn dyad: nonpharmacologic care. J 
Addict Med. 2008; 2(3):113–20. [PubMed: 19727440] 

17. Lacroix I, Berrebi A, Garipuy D, Schmitt L, Hammou Y, Chaumerliac C, et al. Buprenorphine 
versus methadone in pregnant opioid-dependent women: a prospective multicenter study. Eur J 
Clin Pharmacol. 2011

18. Martin PR, Arria AM, Fischer G, Kaltenbach K, Heil SH, Stine SM, et al. Psychopharmacologic 
management of opioid-dependent women during pregnancy. Am J Addict. 2009; 18(2):148–56. 
[PubMed: 19283567] 

19. Unger A, Jung E, Winklbaur B, Fischer G. Gender issues in the pharmacotherapy of opioid-
addicted women: buprenorphine. J Addict Dis. 2010; 29(2):217–30. [PubMed: 20407978] 

20. Fitzsimons HE, Tuten M, Vaidya V, Jones HE. Mood disorders affect drug treatment success of 
drug-dependent pregnant women. J Subst Abuse Treat. 2007; 32(1):19–25. [PubMed: 17175395] 

21. 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. 
[PubMed: 18248941] 

22. National AIA Resource Center. Prenatal Substance Exposure. 2008

23. Bhuvaneswar CG, Chang G, Epstein LA, Stern TA. Cocaine and opioid use during pregnancy: 
prevalence and management. Primary care companion to the Journal of clinical psychiatry. 2008; 
10(1):59–65.

24. Zuspan FP, Gumpel JA, Mejia-Zelaya A, Madden J, Davis R. Fetal stress from methadone 
withdrawal. Am J Obstet Gynecol. 1975; 122(1):43–6. [PubMed: 1130446] 

25. Rementeria JL, Nunag NN. Narcotic withdrawal in pregnancy: stillbirth incidence with a case 
report. Am J Obstet Gynecol. 1973; 116(8):1152–6. [PubMed: 4721145] 

26. Dashe JS, Jackson GL, Olscher DA, Zane EH, Wendel GD Jr. Opioid detoxification in pregnancy. 
Obstet Gynecol. 1998; 92(5):854–8. [PubMed: 9794682] 

27. Luty J, Nikolaou V, Bearn J. Is opiate detoxification unsafe in pregnancy? J Subst Abuse Treat. 
2003; 24(4):363–7. [PubMed: 12867211] 

28. American Society of Addiction Medicine. Public Policy Statement on Women, Alcohol and Other 
Drugs, and Pregnancy. Chevy Chase, MD: American Society of Addiction Medicine, Inc; 2011. 

29. Connaughton JF, Reeser D, Schut J, Finnegan LP. Perinatal addiction: outcome and management. 
Am J Obstet Gynecol. 1977; 129(6):679–86. [PubMed: 303464] 

30. Johnson B, Shaw I. Medication-Assisted Treatment for Opioid Addiction in Opioid Treatment 
Programs. 2005; 351No:(SMA) 05-4048

31. Kandall SR, Albin S, Lowinson J, Berle B, Eidelman AI, Gartner LM. Differential effects of 
maternal heroin and methadone use on birthweight. Pediatrics. 1976; 58(5):681–5. [PubMed: 
980601] 

Park et al. Page 10

Psychosomatics. Author manuscript; available in PMC 2017 February 08.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



32. Archie C. Methadone in the management of narcotic addiction in pregnancy. Curr Opin Obstet 
Gynecol. 1998; 10(6):435–40. [PubMed: 9866009] 

33. Farid WO, Dunlop SA, Tait RJ, Hulse GK. The effects of maternally administered methadone, 
buprenorphine and naltrexone on offspring: review of human and animal data. Current 
neuropharmacology. 2008; 6(2):125–50. [PubMed: 19305793] 

34. SAMHSA. About Buprenorphine Therapy. [cited 2011 August 8, 2011] Available from: http://
www.Buprenorphine.samhsa.gov

35. Center for Substance Abuse Treatment. Clinical Guidelines for the use of buprenorphine in the 
treatment of opioid addiction. Rockville, MD: DHHS; 2004. 

36. Jones HE, Suess P, Jasinski DR, Johnson RE. Transferring methadone-stabilized pregnant patients 
to buprenorphine using an immediate release morphine transition: an open-label exploratory study. 
Am J Addict. 2006; 15(1):61–70. [PubMed: 16449094] 

37. Schindler SD, Eder H, Ortner R, Rohrmeister K, Langer M, Fischer G. Neonatal outcome 
following buprenorphine maintenance during conception and throughout pregnancy. Addiction. 
2003; 98(1):103–10. [PubMed: 12492761] 

38. Kahila H, Saisto T, Kivitie-Kallio S, Haukkamaa M, Halmesmaki E. A prospective study on 
buprenorphine use during pregnancy: effects on maternal and neonatal outcome. Acta Obstet 
Gynecol Scand. 2007; 86(2):185–90. [PubMed: 17364281] 

39. Johnson RE, Jones HE, Jasinski DR, Svikis DS, Haug NA, Jansson LM, et al. Buprenorphine 
treatment of pregnant opioid–dependent women: maternal and neonatal outcomes. Drug Alcohol 
Depend. 2001; 63(1):97–103. [PubMed: 11297835] 

40. Jones HE, Johnson RE, Jasinski DR, O’Grady KE, Chisholm CA, Choo RE, et al. Buprenorphine 
versus methadone in the treatment of pregnant opioid-dependent patients: effects on the neonatal 
abstinence syndrome. Drug Alcohol Depend. 2005; 79(1):1–10. [PubMed: 15943939] 

41. Kakko J, Heilig M, Sarman I. Buprenorphine and methadone treatment of opiate dependence 
during pregnancy: comparison of fetal growth and neonatal outcomes in two consecutive case 
series. Drug Alcohol Depend. 2008; 96(1–2):69–78. [PubMed: 18355989] 

42. Binder T, Vavrinkova B. Prospective randomised comparative study of the effect of buprenorphine, 
methadone and heroin on the course of pregnancy, birthweight of newborns, early postpartum 
adaptation and course of the neonatal abstinence syndrome (NAS) in women followed up in the 
outpatient department. Neuro Endocrinol Lett. 2008; 29(1):80–6. [PubMed: 18283247] 

43. Simmat-Durand L, Lejeune C, Gourarier L. Pregnancy under high-dose buprenorphine. Eur J 
Obstet Gynecol Reprod Biol. 2009; 142(2):119–23. [PubMed: 19058904] 

44. Jansson LM, Dipietro JA, Velez M, Elko A, Williams E, Milio L, et al. Fetal neurobehavioral 
effects of exposure to methadone or buprenorphine. Neurotoxicol Teratol. 2010

45. Cleary BJ, Donnelly JM, Strawbridge JD, Gallagher PJ, Fahey T, White MJ, et al. Methadone and 
perinatal outcomes: a retrospective cohort study. American journal of obstetrics and gynecology. 
2011; 204(2):139 e1–9. [PubMed: 21145035] 

46. Konijnenberg C, Melinder A. Prenatal exposure to methadone and buprenorphine: a review of the 
potential effects on cognitive development. Child neuropsychology: a journal on normal and 
abnormal development in childhood and adolescence. 2011; 17(5):495–519. [PubMed: 21480011] 

47. Malek A, Mattison DR. Drugs and medicines in pregnancy: the placental disposition of opioids. 
Current pharmaceutical biotechnology. 2011; 12(5):797–803. [PubMed: 21480827] 

48. Rosen TS, Johnson HL. Children of methadone-maintained mothers: follow-up to 18 months of 
age. J Pediatr. 1982; 101(2):192–6. [PubMed: 6178811] 

49. Marcus J, Hans SL, Jeremy RJ. A longitudinal study of offspring born to methadone-maintained 
women. III. Effects of multiple risk factors on development at 4, 8, and 12 months. Am J Drug 
Alcohol Abuse. 1984; 10(2):195–207. [PubMed: 6475887] 

50. Ornoy A, Segal J, Bar-Hamburger R, Greenbaum C. Developmental outcome of school-age 
children born to mothers with heroin dependency: importance of environmental factors. 
Developmental medicine and child neurology. 2001; 43(10):668–75. [PubMed: 11665823] 

51. Wilson GS, Desmond MM, Wait RB. Follow-up of methadone-treated and untreated narcotic-
dependent women and their infants: health, developmental, and social implications. J Pediatr. 
1981; 98(5):716–22. [PubMed: 6164775] 

Park et al. Page 11

Psychosomatics. Author manuscript; available in PMC 2017 February 08.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.Buprenorphine.samhsa.gov
http://www.Buprenorphine.samhsa.gov


52. Yanai J, Huleihel R, Izrael M, Metsuyanim S, Shahak H, Vatury O, et al. Functional changes after 
prenatal opiate exposure related to opiate receptors’ regulated alterations in cholinergic 
innervation. Int J Neuropsychopharmacol. 2003; 6(3):253–65. [PubMed: 12974992] 

53. Jansson LM, Velez M, Harrow C. The opioid-exposed newborn: assessment and pharmacologic 
management. J Opioid Manag. 2009; 5(1):47–55. [PubMed: 19344048] 

54. Alford DP, Compton P, Samet JH. Acute pain management for patients receiving maintenance 
methadone or buprenorphine therapy. Ann Intern Med. 2006; 144(2):127–34. [PubMed: 
16418412] 

55. Meyer M, Paranya G, Keefer Norris A, Howard D. Intrapartum and postpartum analgesia for 
women maintained on buprenorphine during pregnancy. Eur J Pain. 2010; 14(9):939–43. 
[PubMed: 20444630] 

56. Meyer M, Wagner K, Benvenuto A, Plante D, Howard D. Intrapartum and postpartum analgesia for 
women maintained on methadone during pregnancy. Obstetrics and gynecology. 2007; 110(2 Pt 1):
261–6. [PubMed: 17666599] 

57. Jones HE, O’Grady K, Dahne J, Johnson R, Lemoine L, Milio L, et al. Management of acute 
postpartum pain in patients maintained on methadone or buprenorphine during pregnancy. Am J 
Drug Alcohol Abuse. 2009; 35(3):151–6. [PubMed: 19462298] 

58. Winklbaur B, Kopf N, Ebner N, Jung E, Thau K, Fischer G. Treating pregnant women dependent 
on opioids is not the same as treating pregnancy and opioid dependence: a knowledge synthesis for 
better treatment for women and neonates. Addiction. 2008; 103(9):1429–40. [PubMed: 18783498] 

59. Finkelstein N. Treatment issues for alcohol- and drug-dependent pregnant and parenting women. 
Health Soc Work. 1994; 19(1):7–15. [PubMed: 8168782] 

60. Jones HE, Haug N, Silverman K, Stitzer M, Svikis D. The effectiveness of incentives in enhancing 
treatment attendance and drug abstinence in methadone-maintained pregnant women. Drug 
Alcohol Depend. 2001; 61(3):297–306. [PubMed: 11164694] 

61. Alan Guttmacher Institute. Substance Abuse During Pregnancy State Policies In Brief. 2011

Park et al. Page 12

Psychosomatics. Author manuscript; available in PMC 2017 February 08.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Park et al. Page 13

Table 1

Risks of opioid dependence during pregnancy

Effects of opioid dependence on pregnancy outcomes Confounding factors associated with opioid dependence in pregnancy

Spontaneous abortion Poor nutrition

Preeclampsia29 Intimate partner violence

Intrauterine growth retardation Reduced prenatal care

Intrauterine death Polysubstance use

Preterm birth Co-morbid psychiatric illness

Low Apgar scores4 Infection (esp. with intravenous use)

Intrauterine passage of meconium4 Inadequate housing

Placental insufficiency29 Poverty

Premature rupture of membranes29 Poor dental hygiene4

Neonatal abstinence syndrome

Long-term neurobehavioral symptoms
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Table 2

Fetal effects of heroin as compared to methadone and buprenorphine

Heroin Methadone
(administered within a 
comprehensive program)

Buprenorphine
(administered within a 
comprehensive program)

Fetal pharmacokinetics Rapid transplacental passage,47 

short half-life increases risk of 
fluctuating fetal opioid levels

Rapid transplacental passage,47 

longer half-life reduces risk of 
unstable fetal opioid levels

Rapid transplacental 
passage,47 longer half-life 
reduces risk of unstable 
fetal opioid levels

Spontaneous abortion High (estimated 10–20%)23 Moderate, estimated 3–4%23 Unknown, possibly less 
than methadone23

Decreased heart rate and heart 
rate variability

Present Present, especially in third trimester44 Present, possibly less 
severe than methadone 
during first trimester44

Neonatal abstinence syndrome Common, rapid onset usually by 
24 hours58

More frequent than compared to 
heroin, often delayed onset >48 hours

Common, but less severe 
in intensity and duration 
than for methadone

Cognitive Short and long-term 
neuropsychiatric effects present 
but multiple confounders44

Short and long-term neuropsychiatric 
effects present but multiple 
confounders44

Neuropsychiatric effects 
present but multiple 
confounders. No long-term 
available data yet44

Premature delivery Increased risk, variable rates 
depending on confounding factors

Increased risk but less than heroin43 Increased risk but less than 
heroin, similar to 
methadone43

Impaired somatic growth Decreased head circumference, 
birth weight and intrauterine 
growth restriction,44 estimated 
relative risk of low birth weight is 
4.61 compared to non-drug using 
mothers6

Present but less severe than heroin,44 

estimated relative risk of low birth 
weight is 1.36 compared to non-drug 
using mothers6

Present but less severe 
than heroin. Similar effects 
relative to methadone44

Reduced fetal motor activity Present Present, especially in third trimester44 Present, possibly less 
severe than methadone 
during first trimester44
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Table 3

Management of Opioid Dependence in Pregnancy: Key Points

• Most pregnant women with opioid dependence are unable to maintain abstinence from substances during pregnancy

• Uncontrolled opioid withdrawal during pregnancy should be avoided due to risks to the fetus

• Buprenorphine is an effective alternative to methadone maintenance treatment during pregnancy

• Treatment with buprenorphine maintenance therapy is associated with decreased severity and duration of neonatal abstinence 
syndrome
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