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Abstract

Background—Buprenorphine has recently emerged as a safe and effective treatment option for
pregnant women with opioid use disorder (OUD) and is associated with superior neonatal
outcomes. This study characterized and compared patient populations who used buprenorphine
versus methadone during pregnancy in an academic medical center.

Methods—Observational retrospective cohort evaluation of 791 pregnant women with OUD on
opioid maintenance treatment from 2009 to 2012. Buprenorphine versus methadone use was
defined as use after either a) conversion from illicit opioid use during pregnancy or b) ongoing
pre-pregnancy use. Multivariable logistic regression was used to identify patient characteristics
predictive of buprenorphine use.

Results—Among 791 pregnant women, 608 (76.9%) used methadone and 183 (23.1%) used
buprenorphine. From 2009 to 2012, buprenorphine use during pregnancy increased from 10.1% to
33.2%. Pregnant women using buprenorphine were significantly more likely to be older, married,
employed, have more education and have a history of prescription opioid use compared to women
using methadone. In contrast, pregnant women using methadone were significantly more likely to
have hepatitis C virus infection, use cocaine, benzodiazepines, marijuana and have a history of
heroin and/or intravenous opioid use. In multivariable analysis, pregnant women who were older
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(OR 1.01; 95% CI 1.02, 1.11), employed (1.87; 1.20, 2.90) and who had a history of opioid
maintenance treatment prior to pregnancy (2.68; 1.78, 4.02) were more likely to use buprenorphine
during pregnancy. Pregnant women with a history of benzodiazepine use (0.48; 0.30, 0.77), who
had children no longer in their legal custody (0.63; 0.40, 0.99) and who had a partner with a
substance use history (0.37; 0.22, 0.63) were less likely to use buprenorphine during pregnancy.

Conclusions—Disparities exist among patients who use buprenorphine versus methadone
during pregnancy and indicate the need to improve the availability and accessibility of
buprenorphine for many pregnant women.
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Introduction

The incidence of opioid use disorder (OUD) in pregnancy is rising and associated with
significant maternal and neonatal morbidity.1 Approximately 30% of pregnancies
complicated by OUD end in preterm birth (<37 weeks), a rate 3 times the national
average.23 Neonates chronically exposed to opioids in utero are more likely to be admitted
to the neonatal intensive care unit and require prolonged treatment for neonatal abstinence
syndrome (NAS).4® NAS, a drug withdrawal syndrome after birth, affects 45-94% of infants
born to mothers with OUD.5-10 Average hospital costs for NAS infants are $53,400
compared to $9,500 for all other births.

Opioid withdrawal is associated with recidivism and ongoing illicit drug use and is not
recommended in pregnancy.11:12 Instead, conversion from illicit opioid use to opioid
maintenance treatment decreases maternal and neonatal morbidity by providing a stable
dosing regimen, reducing risk-taking behavior and decreasing the spread of hepatitis C virus
(HCV) and HIV.13.14 Methadone, a full mu opioid receptor agonist, is the recommended,
standard treatment for pregnant women with OUD.1> However, in 2002, the Food and Drug
Administration approved buprenorphine, a partial mu opioid receptor agonist, for the
treatment of opioid addiction. Randomized controlled trials have established buprenorphine's
safety in pregnancy and demonstrated superior neonatal outcomes compared to

methadone. 16-19 In 2010, an international, multi-site, double-blind, double-dummy
randomized clinical trial demonstrated that infants exposed to buprenorphine had a shorter
treatment duration for NAS, required less morphine for NAS symptoms and had a shorter
hospital stay than infants exposed to methadone.2°

Buprenorphine's association with decreased NAS severity and improved neonatal outcomes
has provided patients with a safe and effective alternative to methadone that has many
maternal as well as neonatal advantages. Methadone is dispensed from tightly regulated,
federally licensed treatment programs which require patients to return each day for
supervised dosing. In contrast, due to a decreased risk of overdose and an enhanced safety
profile, buprenorphine is dispensed in office-based settings, by a variety of providers and
with less regulatory oversight than methadone, which may eliminate many treatment barriers
for women with work or childcare responsibilities.?1-25 However, buprenorphine's partial
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agonist activity may inadequately mitigate cravings and be less effective for patients with
greater addiction severity. 28.29

The use of buprenorphine among pregnant patients with OUD has important maternal and
neonatal implications and has the potential to significantly reduce healthcare costs
associated with NAS. However, the impact of buprenorphine's emergence as a safe and
effective treatment alternative to methadone on patterns of opioid maintenance treatment
utilization in pregnancy has not been evaluated. Therefore, the purpose of this study is to a)
characterize and compare patient populations who initiated buprenorphine versus methadone
maintenance treatment during pregnancy in a large tertiary care, academic medical center
and b) identify patient characteristics predictive of buprenorphine use during pregnancy.

Study sample and setting

Dataset

This study was performed at a large, tertiary care, university-affiliated academic medical
center with approximately 10,000 deliveries per year. Prenatal and postpartum care is
provided to approximately 300 pregnant women with OUD each year. All of the patients in
our sample received opioid maintenance treatment (either methadone or buprenorphine)
during their pregnancy. Patients using methadone received their treatment from a federally
licensed facility and patients using buprenorphine received their treatment in an office-based
setting from a variety of buprenorphine providers in the metropolitan area.

This was a retrospective cohort study of all pregnant women with OUD who delivered an
infant at our institution between 2009 and 2012. /nternational Classification of Diseases,
Ninth Revision (ICD-9) codes for opioid dependence (304.0x) were used to identify the
sample (ICD-10 equivalent codes F11.2x). Variables including maternal demographics,
substance use history, maternal medical co-morbidities and maternal and paternal
psychosocial risk factors were extracted were extracted from provider progress notes and
laboratory data in the electronic medical record. Extracted data extracted was validated
through a double entry process. Researchers experienced in medical record extraction
individually and separately extracted each variable from the medical record into two separate
databases. These two datasets were then merged and analyzed for discrepancies between the
entered data. Each discrepancy was reviewed and resolved by the authors (EK, SD) through
a third review of the medical record. This study was approved by the University Institutional
Review Board, IRB # PRO14030301.

Patient characteristics

Maternal demographics, parity, medical co-morbidities and prenatal care provider
information were extracted from each patient's medical record. HCV infection was defined
as documentation of either an anti-HCV antibody test or a provider discussion regarding a
known HCV positive diagnosis during pregnancy. Hepatitis B virus infection was defined as
documentation of a positive Hepatitis B antigen test. No patients in our sample had HIV
which was defined as a positive anti-HIV antibody test during pregnancy. Prenatal care
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providers in the academic teaching service included obstetrics and gynecology resident
physicians and certified nurse midwives who are supervised by attending obstetrics and
gynecology physicians.

Substance use and treatment history

All of the patients in our sample had a history of illicit opiate use and the diagnosis of OUD
according to DSM-V criteria. Opioid type and route were self-reported. Buprenorphine
versus methadone use during pregnancy was defined by the type of maintenance treatment
initiated at the beginning of pregnancy after either a) conversion from illicit opioid use to
buprenorphine or methadone during the first (if more than one conversion documented in
pregnancy) or only opioid maintenance treatment conversion during pregnancy or b) the
continuation of buprenorphine or methadone from ongoing pre-pregnancy use. Tobacco use
was defined as use at any time during pregnancy. Alcohol abuse was defined as a self-
reported problem with alcohol use prior to pregnancy. Amphetamine/methamphetamine,
barbiturate, cocaine, non-prescription use of benzodiazepines and/or marijuana use was
defined as = one positive urinary toxicology screen for these substances at any time during
pregnancy and/or a self-reported history of use. Pre-pregnancy opioid maintenance treatment
was defined as the use of either buprenorphine or methadone prior to pregnancy. A history of
inpatient treatment rehabilitation was defined as the history of at least one inpatient
admission or hospitalization for the treatment of a substance use disorder.

Psychosocial risk factors

Maternal psychiatric risk factors were either self-reported and extracted from provider
progress notes or documented directly in the electronic medical record (i.e. evidence of an
inpatient hospital admission for a psychiatric disorder). Maternal psychiatric disorder was
defined as the diagnosis of a psychiatric disorder by a physician at any time either before or
during pregnancy. History of suicide attempt was defined as the history of at least one
suicide attempt or attempt to self-harm (i.e. cutting) prior to or during pregnancy. History of
an inpatient admission for a psychiatric disorder was the history of at least one inpatient
hospital admission for a psychiatric disorder either prior to or during pregnancy. Maternal
social risk factors were self-reported and included: history of or current prostitution, legal
problems, homelessness, abuse and children not in maternal custody. Legal problems were
defined as a history of or current probation, arrest and/or incarceration. Abuse was defined
as history of or current intimate partner violence or sexual abuse. Partner with a substance
use history was self-reported by patients without partner confirmation. Paternal support was
defined as documentation in provider progress notes that the patient's partner was supportive
of the pregnancy and/or living with the patient during the pregnancy. Family history of drug
use was defined as a history of or current illicit drug use by a first degree relative (mother,
father and/or sibling).

Maternal treatment outcomes

Treatment discontinuation was defined as the discontinuation of buprenorphine or
methadone maintenance treatment after use in pregnancy. lllicit opioid use was defined as
the documentation of > one positive urine drug screen for illicit opioids after initiation of
opioid maintenance treatment in pregnancy. lllicit drug use was evaluated as both a
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composite variable and as individual variables. The composite illicit drug use variable was
defined as the documentation of = one positive urine drug screen for amphetamine/
methamphetamines, barbiturates, benzodiazepines, cocaine and/or marijuana after initiation
of opioid maintenance treatment in pregnancy.

Data Analysis and Model Development

Results

Descriptive statistics were used to describe patient characteristics among women who used
buprenorphine versus methadone during pregnancy. Chi square and t-tests were used to test
for each variable's association with buprenorphine versus methadone use in pregnancy.
Variables included in our multivariate model were selected after evaluating for statistical
significance in bivariate and univariate logistic regression analyses (p-values < 0.10),
collinearity as determined by the variance inflation factor (VIF) and clinical relevance.30
Stepwise logistic regression with backward elimination based on the p-values of the
coefficient estimates (p values <0.10) was used to develop the model.

The predictive performance of the model was assessed by calculating the Bayesian
Information Criterion (BIC), the Akaike Information Criterion (AIC) and by constructing a
receiver-operating characteristic (ROC) curve.3! To evaluate the generalizability of our
model, a 10-fold cross-validation procedure was used to simulate a situation where we apply
our model to a new cohort of patients that we did not have the data for at the time of model
development.32 Subjects with missing values were excluded from the analysis and a p-value
of <0.05 was considered statistically significant. All analyses were conducted with STATA®
13 (StataCorp, College Station, TX) and R (R Foundation for Statistical Computing, Vienna,
Austria).

Sample characteristics

The total sample consisted of 791 pregnant women on opioid maintenance treatment (either
methadone or buprenorphine) who delivered an infant at our institution between 2009 and
2012 (Table 1). During this time period, the rate of buprenorphine use during pregnancy at
our institution increased from 10.1% to 33.2% (Figure 1). Overall, 183 (23.1%) patients
used buprenorphine and 608 (76.9%) patients used methadone in pregnancy. The mean age
of patients in our sample was 27 years old and the majority of patients were Caucasian,
single, unemployed, had Medicaid insurance and had a high school education.
Approximately two-thirds of patients received their prenatal care from the academic
teaching service compared to private practice providers. Over 80% of patients smoked
tobacco and approximately one fourth of patients had a history of cocaine, benzodiazepine
or marijuana use. Prior to conversion to opioid maintenance therapy, the majority of patients
reported a history of heroin use compared to prescription opioid use and the majority of
patients disclosed a history of IV opioid use. Over 70% of patients had a diagnosis of a
psychiatric disorder either before or during pregnancy and many patients had multiple social
risk factors. Approximately one-fourth of patients reported a history of or current legal
problems, abuse (intimate partner violence and/or sexual abuse), had a partner with a history
of substance use and/or had children who were no longer in their legal custody.
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Approximately 5% of patients reported a history of or current prostitution and/or
homelessness.

Patient characteristics associated with buprenorphine versus methadone use in
pregnancy: Bivariate analysis

Maternal demographic data, substance use history and maternal psychosocial risk factors for
pregnant patients who used buprenorphine versus methadone during pregnancy were
compared (Table 1). Pregnant women who used buprenorphine were significantly more
likely to be older (28.4% vs. 27.0%; p<0.01), married (18.0% vs. 11.0%; p=0.01), employed
(25.7% vs. 14.3%; p<0.01), have some college or an associate's degree (37.8% vs. 26.2%;
p=0.03), be cared for by private practice prenatal care providers (55.2% vs. 30.4%; p<0.01)
and have a history of prescription opioid use (42.6% vs. 30.8%; p<0.01) compared to
pregnant women who used methadone. In contrast, pregnant women who used methadone
were significantly more likely to have HCV (49.2% vs. 38.3%; p<0.01), use cocaine (24.0%
vs. 10.4%; p<0.01), benzodiazepines (30.0% vs. 15.5%; p<0.01), marijuana (27.2% vs.
17.5%; p<0.01) and have a history of heroin (68.8% vs. 56.8%; p<0.01) and intravenous
opioid use (65.8% vs. 53.6%; p<0.01). Pregnant women using methadone were also
significantly more likely to have psychosocial risk factors such as a psychiatric disorder
(75.2% vs. 65.0%; p<0.01), legal problems (30.9% vs. 14.8%; p<0.01), homelessness (5.0%
vs. 1.1%; p=0.02), children not in their custody (30.7% vs. 19.1%; p<0.01), a partner with a
substance use history (28.0% vs. 10.4%; p<0.01) and a family history of substance abuse
(16.0% vs.4.9%; p<0.01) than pregnant women who used buprenorphine.

Multivariable analysis

Univariable and multivariable logistic regression models were developed to identify patient
characteristics predictive of buprenorphine use in pregnancy (Table 2). After evaluating for
multicollinearity, “IV” and “heroin” were found to be collinear (VIF > 3.5) and only
“heroin” was used in multivariable analyses. The variables “race” (p=0.22), “parity”
(p=0.56), “prenatal care provider” (p=0.23), “barbiturates” (p=0.29), “alcohol abuse”
(p=0.21), “suicide attempt” (p=0.11), “inpatient admission for a psychiatric disorder”
(p=0.35), “hepatitis B” (p=0.49), “prostitution” (p=0.17), “abuse” (p=0.24), “paternal
support” (p=0.15) and “partner legal problems” (p=0.19) were also excluded from
multivariate analyses due to p-values less than 0.10 in univariable analyses. Finally, the
variable “education” was excluded from multivariable analyses due to 26% missing data.

In the final multivariable model, pregnant women who were older (OR 1.01; 95% CI 1.02,
1.11), employed (1.87; 1.20, 2.90), used opioid maintenance treatment prior to pregnancy
(2.68; 1.78, 4.02) were more likely to use buprenorphine during pregnancy. Pregnant women
with a history of benzodiazepine use (0.48; 0.30, 0.77), who had children not in their
custody (0.63; 0.40, 0.99) and who had a partner with a substance use history (0.37; 0.22,
0.63) were less likely to use buprenorphine during pregnancy.
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Model performance

Our final model had a BIC=793.49 and an AIC=756.22 and the area under the curve (AUC)
was 0.74. A 10-fold cross-validation analysis was performed on the final model to calculate
an average misclassification rate of 0.21 and an average AUC of 0.74.

Maternal treatment outcomes

Maternal treatment outcomes were also compared among women who used buprenorphine
versus methadone during pregnancy (Table 3). Among 183 pregnant women who used
buprenorphine, the median dose of buprenorphine at the time of delivery was 16 mg/day.
Among 608 pregnant women who used methadone, the median dose at the time of delivery
was 93.5 mg/day. Women who used buprenorphine were more likely to discontinue
treatment than women who used methadone (13.1% vs. 1%; p<0.01). In contrast, women
who used methadone were more likely to use illicit opioids (24.9% vs. 14.8%; p<0.01) and
other illicit drugs (35.4% vs. 23.5%; p<0.01) during pregnancy than women who used
buprenorphine.

Discussion

This evaluation of opioid maintenance treatment utilization at a tertiary care, academic
medical center found an increase in the prevalence of buprenorphine use during pregnancy.
However, despite increasing use, we found stark differences in the demographic
characteristics, drug use patterns and psychosocial risk factors of pregnant women using
buprenorphine compared to methadone. Our findings indicate that women with more
education, resource availability and social support are more likely to use buprenorphine
during pregnancy. Previous evaluations of buprenorphine waiver programs indicate similar
socioeconomic differences among non-pregnant patients. In an analysis of variation in
buprenorphine and methadone use patterns by racial, ethnic and income characteristics in
New York City, Hansen et al. found that buprenorphine use is concentrated in higher income
areas and in areas with a higher percentage of white residents.33

Disparities in use patterns have unique implications during pregnancy and important
maternal and neonatal consequences.16-19 In pregnancy, buprenorphine is associated with
superior neonatal outcomes compared to methadone including a shorter duration of
treatment for NAS, less opioid medication required for NAS treatment and shorter
hospitalizations for NAS treatment and observation.20 Less severe NAS has a significant
impact on health care costs and potentially the long-term health of NAS infants.> Moreover,
buprenorphine's office-based availability may eliminate treatment barriers for women who
often have limited transportation, work or childcare responsibilities.34

Differences in buprenorphine versus methadone use patterns have been attributed to limited
buprenorphine availability and accessibility. Many buprenorphine providers often have strict
entry program criteria, waiting lists, fail to offer services to low-income patients who lack
adequate health insurance coverage and often feel more comfortable prescribing
buprenorphine to patients with a history of prescription opiate use versus heroin and/or
intravenous opioid use.33 Moreover, busy office-based providers may not have the time or
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infrastructure to adequately address the complex psychosocial needs of patients including
screening for intimate partner violence, sexual abuse and psychiatric co-morbidities.34

Provider concerns related to diversion, treatment dropout and ongoing illicit drug use in
patients with a greater addiction severity may also contribute to disparities in buprenorphine
use patterns. A systematic review of 31 clinical trials conducted in non-pregnant patients
concluded that buprenorphine was less effective for treatment retention.3> Buprenorphine's
partial agonist activity may result in greater withdrawal severity and/or precipitate
withdrawal during induction.3¢ Even after induction, buprenorphine may ineffectively
alleviate cravings?® and offer less euphoriaZ® than methadone.26:27 In pregnancy,
buprenorphine has also been associated with greater treatment dropout and illicit opioid use
compared to methadone.2%:37 In our analysis, we found a greater rate of treatment
discontinuation in women who used buprenorphine, but a greater rate of illicit opioid and
other drug use in women who used methadone during pregnancy.

This study must be interpreted in light of certain limitations. This study represents the
utilization patterns found in a large university-affiliated, tertiary care, academic health
system and may not be generalizable to community hospital settings. Although consistent
with previous demographic descriptions of opioid-using populations, our sample is also
predominantly Caucasian, which may limit the generalizability of our findings to minority
populations.38:3% Our data was extracted from documentation by clinical providers and
laboratory data available in the medical record which may have inadequately captured
maternal and paternal characteristics, substance use history and psychosocial risk factors.
Specifically, our definition of illicit drug use, defined as at least one positive urinary
toxicology screen during pregnancy, may have inaccurately captured and/or overestimated
the true rate of illicit drug use during pregnancy. All of the pregnant women in our cohort
received their opioid maintenance treatment from either federally licensed methadone
treatment facilities or outpatient buprenorphine providers that do not share the same medical
record system as providers in our health system. As a result, the medical records from these
treatment providers were not available for review and may have contained additional
information regarding ongoing illicit drug use and treatment discontinuation. Significant
differences in the demographic and patient-level characteristics of women who used
buprenorphine versus methadone in pregnancy may also limit the ability to draw definitive
conclusions from findings related to treatment outcomes. Finally, observational study
designs are characteristically susceptible to selection bias and the possibility of confounding
remains despite the statistical measures we used to control for these factors in our analysis.

Methadone and buprenorphine are two clinically appropriate treatments in pregnancy.
However, the vast majority of pregnant women use methadone and significant disparities
exist among women who use buprenorphine versus methadone in pregnancy. Because the
use of buprenorphine during pregnancy has important maternal and neonatal implications,
our results indicate the need to improve the availability and accessibility of buprenorphine
for many pregnant women. Importantly, the decision to pursue a particular treatment option
should always incorporate a particular patient's previous treatment experiences and the
clinical judgement of their treatment provider. Previous research evaluating the impact of
buprenorphine versus methadone on neonatal outcomes has been limited to NAS and the
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onatal period. As a result, future research should be dedicated to evaluating the long-term
alth and developmental outcomes of children exposed to buprenorphine during pregnancy
well as to the development of clinical guidelines and patient educational materials to

guide patient and provider decision-making regarding the most effective treatment for a
particular patient during pregnancy.
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Table 1
Characteristics of pregnant women who used buprenor phine ver sus methadone during
pregnancy, n=7912
All Buprenorphine | Methadone | p-value
n=791 n=183 n=608

Demogr aphics
Adge [years; mean (£SD)] 27.3 (#4.7) 28.4 (+4.9) 27.0 (£4.6) <0.01
Race

Caucasian 760 (96.9) 179 (98.4) 581 (96.5) 0.21

Other 24 (3.1) 3(1.7) 21(3.5)
Married 99 (12.7) 33(18.0) 66 (11.0) 0.01
Employed 134 (16.9) 47 (25.7) 87 (14.3) <0.01
Education

<HS/GED 384 (65.6) 66 (55.5) 318 (68.2) 0.03

Some college/Associates degree 167 (28.6) 45 (37.8) 122 (26.2)

>Bachelor's 34 (5.8) 8(6.7) 26 (5.6)
M edicaid 757 (95.7) 169 (92.4) 588 (96.7) 0.01
Primaparous 271 (34.3) 66 (36.1) 205 (33.7) 0.56
Prenatal care provider type

Academic Teaching Service 505 (63.8) 82 (44.8) 423 (69.6) <0.01

Private Practice 286 (36.2) 101 (55.2) 185 (30.4)
Medical Co-morbidities
Hepatitis C virus infection 369 (46.7) 70 (38.3) 299 (49.2) <0.01
HIV 0(0.0) 0(0.0) 0(0.0) -
Hepatitis B virus infection 8 (1.0 1(0.6) 7(1.2) 0.47
Substance Use History?
Tobacco 657 (83.3) 145 (79.2) 512 (84.5) 0.10
Alcohol abuse 53 (6.7) 16 (8.7) 37 (6.1) 0.21
Amphetamine/methamphetamines 11 (1.4) 5(2.8) 6 (1.0) 0.08
Barbiturates 11 (1.4) 4(2.2) 7(1.2) 0.29
Cocaine 165 (20.9) 19 (10.4) 146 (24.0) | <0.01
Benzodiazepines 209 (26.7) 28 (15.5) 181 (30.0) | <o0.01
Marijuana 197 (25.0) 32 (17.5) 165 (27.2) | <0.01
Opioid type

Heroin use 522 (66.0) 104 (56.8) 418 (68.8) | <0.01

Prescription opioid use 265 (33.5) 78 (42.6) 187 (30.8) <0.01
Opioid route

Intravenous (IV) opioid use 498 (62.9) 98 (53.6) 400 (65.8) <0.01
Substance Use Treatment History
History of opioid maintenance treatment prior to pregnancy | 470 (59.4) 144 (78.7) 326 (53.6) <0.01
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All Buprenorphine | Methadone | p-value
n=791 n=183 n=608
History of inpatient rehabilitation 181 (22.9) 29 (15.9) 152 (25.0) 0.01
Psychiatric Risk Factors
Maternal psychiatric disorder € 576 (72.8) 119 (65.0) 457 (75.2) <0.01
History of suicide attempt/self-harm 71(9.1) 11 (6.1) 60 (10.0) 0.11
History of inpatient admission for a psychiatric disorder 84 (10.6) 16 (8.7) 68 (11.2) 0.35
Social Risk Factors
Maternal
Prostitution 42 (5.3) 6 (3.3) 36 (5.9) 0.16
Legal problems? 215 (27.2) 27 (14.8) 188(30.9) | <o.01
Homelessness 32 (4.1) 2(1.1) 30 (5.0) 0.02
Abuse® 172 (21.7) 34 (18.6) 138 (22.7) 0.24
Children not in maternal custody 221 (28.1) 35 (19.1) 186 (30.7) <0.01
Paternal/partner
Partner with substance use history 189 (23.9) 19 (10.4) 170 (28.0) <0.01
Paternal support 636 (80.4) 154 (84.2) 482 (79.3) 0.15
Partner legal problems? 86 (10.9) 15(82) 71(1L7) 019
Family
Substance use in family 106 (13.4) 9 (4.9 97 (16.0) <0.01

a L L . . . .
n (%) unless otherwise indicated; less than 1.0% missing data for all variables except education with 26.0% missing data

b i . . . .
= one positive urine drug screen for these substances at any time during pregnancy and/or a self-reported history of use

cDiagnosis by a physician at any time either before or during pregnancy

a.,. . . .
History of or current probation, arrest and/or incarceration

e.. s .
History of or current intimate partner violence and/or sexual abuse
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Table 2
Patient characteristics predictive of buprenorphine usein pregnancy, n=7912
Unadjusted OR Adjusted ORb
(95% CI) (95% CI)
Demogr aphics

Age [years; mean (£SD)]

1.06 (1.03, 1.10)

1.01 (1.02, 1.11)

Race

Caucasian ref -

Other 0.46 (0.14, 1.57) -
Married 1.78 (1.13, 2.80) -
Employed 2.07(1.38,3.09) | 1.87(1.20,2.90)
Education -

<HS/GED ref -~

Some college/Associates degree

1.78 (1.15, 2.74)

=>Bachelor's 1.48 (0.64, 3.42) -~
Medicaid 0.41 (0.20, 0.83) -
Primaparous 1.11 (0.79, 1.57) --

Prenatal care provider

Academic Teaching Service

ref

Private Practice

1.15 (0.91, 1.45)

Medical Co-morbidities

Hepatitis C 0.64 (0.46, 0.90) -
HIV - -
Hepatitis B 0.47 (0.06, 3.86) -

Substance Use History®

Tobacco

0.70 (0.46, 1.07)

Alcohol abuse

1.48 (0.80, 2.72)

Amphetamine/methamphetamines

2.84 (0.86, 9.43)

Barbiturates

1.94 (0.56, 6.71)

Cocaine

0.37 (0.22, 0.61)

0.59 (0.34, 1.04)

Benzodiazepines

0.43 (0.28, 0.66)

0.48 (0.30, 0.77)

Marijuana 0.57 (0.37, 0.87) -
Opioid Type
Heroin use 0.60 (0.43, 0.84) -

Prescription opioid use

1.67 (1.19, 2.35)

Opioid Route

Intravenous (V) opioid use

0.60 (0.43, 0.84)

Substance Use Treatment History

Pre-pregnancy opioid maintenance treatment

3.19 (2.17, 4.71)

2.68 (1.78, 4.02)

History of inpatient rehabilitation

0.56 (0.36, 0.87)
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Unadjusted OR
(95% ClI)

Adjusted ORDP
(95% ClI)

Psychiatric Risk Factors

Maternal psychiatric disorder @

0.61 (0.43, 0.88)

History of suicide attempt

0.58 (0.30, 1.13)

History of inpatient admission for a psychiatric disorder

0.76 (0.43, 1.35)

Social Risk Factors

Mater nal

Prostitution

0.54 (0.22, 1.30)

Legal problems®

0.39 (0.25, 0.60)

Homelessness

0.22 (0.05, 0.91)

Abuse”

0.78 (0.51, 1.18)

Children not in maternal custody

0.53 (0.35, 0.80)

0.63 (0.40, 0.99)

Paternal/partner

Partner with substance use history

0.30 (0.18, 0.50)

0.37 (0.22, 0.63)

Paternal support

1.39 (0.89, 2.16)

Partner legal problems€

0.68 (0.38, 1.21)

Family

Substance use in family

0.27 (0.13, 0.55)

aOR=odds ratio; 95% CI1=95% confidence interval

b . ) -
Values representative of the final multivariable model

c - . . . .
= one positive urine drug screen for these substances at any time during pregnancy and/or a self-reported history of use

dDiagnosis by a physician at any time either before or during pregnancy

e.. . . .
History of or current probation, arrest and/or incarceration

f.. - .
History of or current intimate partner violence and/or sexual abuse
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Maternal treatment outcomes following buprenor phine ver sus methadone use in

pregnancy, n=7912

Table 3

Buprenorphine Methadone p-value
n=183 n=608
Dose at delivery, median [5%, 95%] 16 mg [2, 24] 93.5mg [35, 185] -
Treatment discontinuation? 24 (13.1) 1(02) <0.01
Illicit opioid use¢ 27 (14.8) 151 (24.9) <0.01
licit drug use? 43 (23.5) 215 (35.4) <0.01
Amphetamine/methamphetamines 2(1.1) 3(0.5) 0.37
Barbiturates 0(0) 1(0.2) 0.58
Benzodiazepines 10 (5.5) 78 (12.8) <0.01
Cocaine 15(8.2) 100 (16.5) <0.01
Marijuana 25(13.7) 123 (20.2) 0.05

a R
n (%) unless otherwise indicated

b, A . . .
discontinuation of buprenorphine or methadone maintenance treatment after use in pregnancy
> one positive urine drug screen for illicit opioids after initiation of opioid maintenance treatment in pregnancy

Composite illicit drug use variable defined as > one positive urine drug screen for amphetamine/methamphetamines, barbiturates,
benzodiazepines, cocaine and/or marijuana after initiation of opioid maintenance treatment in pregnancy
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