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ABSTRACT
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Background: Opioid use disorder during pregnancy is a growing health concern. Methadone
maintenance is the treatment of choice but emerging data indicate buprenorphine is a viable
alternative. Due to costs and limited accessibility of methadone, pregnant women may require
transition from methadone to buprenorphine for maintenance treatment. Objectives: To assess
safety and effectiveness of transitioning from methadone to buprenorphine when necessary
during pregnancy. Methods: A standardized protocol using low buprenorphine doses to minimize
emergent withdrawal symptoms under careful obstetric and psychiatric monitoring was implemented in 20 pregnant women. Outpatient maternal and neonatal outcomes were assessed.
Results: Women maintained on an average methadone dose of 44 ± 4.77 (20–100) mg/day
(mean±standard error mean (SEM); range) were successfully transitioned to 12.60 ± 0.8 (8–16)
mg/day (mean±SEM; range) of buprenorphine. Within 4 weeks of transition, 15% had illicit drugs
detected in urine drug screens. Ninety percent of women maintained outpatient follow-up until
delivery. At delivery, 38.9% of mothers were exclusively adherent to buprenorphine (without use
of illicit substances and/or other psychotropic medications); this resulted in significantly lower
rates of neonatal abstinence syndrome (NAS) and shorter hospital stays. Discussion: Pregnant
women transitioned from methadone to buprenorphine maintenance showed maternal and
neonatal outcomes comparable to studies of women on buprenorphine throughout pregnancy.
Infants born to buprenorphine-maintained women who abstained from illicit substances and
other prescribed psychotropic medications experienced less severe NAS and shorter hospitalizations compared with women with illicit substance use and other psychotropic medications. These
findings suggest women can safely be transitioned from methadone to buprenorphine during
pregnancy.
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Background
Opioid use disorder during gestation and the perinatal
period are growing health concerns as they negatively
impact both the pregnant woman and her infant. There
are many complications of illicit opioid use during
pregnancy. Mothers with opioid use disorder have less
frequent healthcare and more chaotic life circumstances
that often result in inadequate nutrition and exposure
to infectious diseases such as human immunodeficiency
virus (HIV) and hepatitis C (1–3). Opioid use disorder
during pregnancy is associated with increased risks of
abortion, preterm labor, premature rupture of membranes, preeclampsia, intrauterine growth restriction,
stillbirth, low birth weight, decreased length and head
circumference, and concurrent substance use, and other
psychiatric disorders (3–5). Active, stable involvement
in a treatment program with maintenance therapy
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attenuates several of these risks. Infants born to
opioid-dependent mothers are also at risk for opioid
withdrawal upon delivery which is known as neonatal
abstinence syndrome (NAS) (3).
The treatment of opioid use disorder is commonly
managed with methadone as maintenance pharmacotherapy. Methadone, a long-acting opioid agonist, is usually
taken once daily to alleviate cravings and prevent withdrawal symptoms (6). Methadone clinics are mandated by
law to have intense clinical oversight, and methadone is
usually distributed on a daily basis. This method of distribution may add a costly and time-consuming burden
on the pregnant woman, as this can interfere with normal
day-to-day activities. Despite being the standard of care
for opioid use disorder, 40% of state medicaid programs
do not cover the cost of methadone (7). Buprenorphine, a
high-affinity partial mu opioid agonist and kappa opioid
antagonist, serves as an alternative pharmacotherapy to
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address opioid use disorder during pregnancy (3).
Interestingly, buprenorphine is on the preferred medication lists for 49 state medicaid programs and the District
of Columbia and thus the cost of buprenorphine during
pregnancy is covered (buprenorphine is available in one
state as a part of a fee for service program). In addition,
there is emerging literature that more pregnant women
and their healthcare providers are choosing buprenorphine instead of methadone during pregnancy (8).
While in the past, women were encouraged to continue methadone throughout pregnancy, buprenorphine
may offer certain benefits compared with methadone for
maintenance of pregnant women with opioid use disorder. In an international, randomized controlled clinical
trial comparing buprenorphine and methadone, buprenorphine is supported as an acceptable treatment of
opioid use disorder during pregnancy (9). In a number
of subsequent studies examining methadone and buprenorphine maintenance during pregnancy, the incidence
of NAS is equivalent, while buprenorphine maintenance
has been associated with decreased severity and duration
of NAS compared with methadone maintenance (8–12).
As data supporting buprenorphine maintenance
during pregnancy emerge, it is important to develop
an approach to safely transfer pregnant women from
methadone maintenance to buprenorphine. Transition
from methadone to buprenorphine has not been
recommended in clinical practice, especially during
pregnancy, due to the risks of precipitated withdrawal
upon substitution of a partial agonist for a full agonist
that is slowly eliminated from the body.
According to best practice in non-pregnant women,
methadone is tapered over weeks to months to a maximum of 30 mg methadone daily for at least 1 week and
then discontinued prior to the induction of buprenorphine (13). Such an approach is not practical during
pregnancy, which is usually a period of psychosocial
stress and limited duration. As methadone-maintained
pregnant women with opioid use disorder may desire
buprenorphine maintenance for a variety of reasons,
including access, affordability, and commentary in the
lay press, deciding to transition from methadone to
buprenorphine and how to optimally accomplish this
are often encountered questions in this field.
In this report, we describe a clinically viable and
efficacious method to transition pregnant women with
opioid use disorder initially maintained on methadone
to buprenorphine maintenance, which has become
increasingly necessary in our patients. This transition
is accomplished with attentive inpatient monitoring
and the implementation of a standardized protocol
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that minimizes opioid withdrawal and cravings and
associated risks to the fetus.

Methods
Transition to buprenorphine from methadone
maintenance during pregnancy
Twenty patients were admitted to the Vanderbilt
Addiction Center inpatient service for psychiatric stabilization. As this was a clinical protocol implemented in
our hospital as a quality improvement project to allow
women who might otherwise not have access to medication-assisted treatment financed by Tenncare (Tennessee
Medicaid), the institutional review board/ethics committee deemed that approval was not required. As patients
requested to be fully detoxified from methadone, all
were individually educated about associated risks as
well as the potential benefits of alternative maintenance
on buprenorphine by the attending psychiatrist (PRM).
As medication-assisted treatment was medically recommended and methadone maintenance was no longer
feasible, an informed decision was made by each patient
to transition to buprenorphine. The most common reasons for requesting transition from methadone to buprenorphine were: insurance coverage, patient preference,
accessibility, and inconvenience (Figure 1).
Buprenorphine induction may be complicated in pregnancy, particularly if a pregnant woman is either on
methadone maintenance or has obtained methadone
from the street. As premature administration of buprenorphine can precipitate opioid withdrawal, appreciable
withdrawal symptoms must be present before initiating
buprenorphine (13). While patients abusing short-acting
opioids may experience moderate withdrawal symptoms
6 h after last opioid dose (3), patients taking longer acting
opioids such as methadone may need to be monitored for
greater than 24 h before manifesting withdrawal signs that
would allow buprenorphine induction. In the non-preg-

Figure 1. Rationale for transitioning from methadone to buprenorphine. Insurance coverage was the most common reason for
the transition. RTC, residential treatment center.
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nant patient, withdrawal symptoms that are moderate to
moderately severe (Clinical Opiate Withdrawal Scale
(COWS) score of at least 15) are advised prior to initiation
of buprenorphine. However, for induction of buprenorphine during pregnancy, severe opioid withdrawal symptoms are not acceptable, and therefore, withdrawal
severity must be carefully monitored and minimized.
For safety of the fetus, we used a COWS score of 10 or
greater as the threshold for initiation of buprenorphine
during pregnancy. The COWS score at which buprenorphine was initiated indicates with some certainty that
there are some unoccupied opioid receptors available for
the starting low dose of buprenorphine.
As buprenorphine has such high affinity for opioid
receptors, a very low dose preferentially (compared
with methadone) occupies only the vacant receptors
with minimal accentuation of withdrawal symptoms.
The initial administration of low-dose buprenorphine
was subsequently followed by additional small doses
upon the return of moderate withdrawal symptoms
(COWS score of 10 or greater). Appropriate fetal monitoring was performed prior and during the transition
to buprenorphine.

Protocol
Transition to buprenorphine in the setting of methadone
maintenance was implemented in 20 pregnant women
using the protocol outlined in Figure 2. After appropriate
counseling and confirmation of obstetric stability, administration of the patient’s daily dose of methadone was discontinued and monitoring began with COWS assessments
which measured withdrawal symptoms (14). An obstetric
ultrasound (<24 weeks gestation) or fetal non-stress testing
(>24 weeks) was obtained with successive fetal monitoring
on an individualized basis. Patients were frequently
assessed with the COWS protocol (at least hourly). Once
each patient exhibited moderate withdrawal symptoms, a
2 mg dose of buprenorphine was administered hourly as
needed for the first 24 h. After two consecutive COWS
scores <10, assessments were performed less frequently
(every 4 h). For the next 24 h period, 4 mg instead of
2 mg doses of buprenorphine was given every 4 h as needed
for COWS score ≥10. On the third day of buprenorphine
administration, the total amount of buprenorphine given
on Day 2 was split into two doses (am and pm). On Day 4,
the cumulative dose from Day 3 was administered in one

Figure 2. Transition to buprenorphine from methadone maintenance during pregnancy. Protocol for the transition from methadone
to buprenorphine for opioid maintenance during pregnancy. SL, sublingual; PRN, as needed.
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morning dose. Early during this stabilization process, 2 mg
doses of buprenorphine were given only when withdrawal
symptoms emerged (COWS ≥ 10), but was unlikely after
the second day of the protocol.
Given the long half-life of methadone (8–59 h) (15), it
was important to continue close monitoring and limited
administration of buprenorphine based on tolerability
over several days to minimize precipitated opioid withdrawal symptoms related to slow removal of methadone
from opioid receptors (tapering of methadone dose is
not necessary) due to much greater affinity of buprenorphine to these same receptors. Continued as needed,
dosing on Day 2 ensured that patients were able to
tolerate higher doses of buprenorphine at once (4 vs.
2 mg) and further established total daily requirement of
buprenorphine. The dose split on Day 3 also ensured
that patients could tolerate escalated dosages of buprenorphine without abrupt displacement of any remaining
methadone. By Day 4, patients were able to tolerate once
daily dosing of buprenorphine with little to no concern
for precipitating withdrawal symptoms due to time since
last methadone use.
Statistical analysis
Pearson correlation analysis was conducted to determine
any relationship between characteristics of patients transitioned from methadone to buprenorphine as listed in
Table 1. The significance of NAS incidence was determined with χ2 test for analysis of contingency. Welch’s
t-test was used to ascertain significant differences of
duration of hospital stays between groups.

Results
Implementation of the protocol (Figure 2) resulted in a
safe, smooth transition from methadone to buprenorphine as maintenance treatment of opioid use disorder
in pregnancy for 20 patients previously maintained on
regular daily methadone doses of 20–100 mg for an
average of 6.5 months (Table 1). Ninety percent of the
patients reported prior adherence with methadone but
Table 1. Demographic information including age and maintenance doses of methadone and buprenorphine.
Patients transitioned from methadone to buprenorphine
(N = 20)

Mean ± SEM

Age (years)
Time on methadone (months)
Gestational age at transition (weeks)
Daily methadone dose (mg)
Time to buprenorphine dose (hours)
Maximal COWS score
Daily buprenorphine dose (mg)
Time to stabilization (days)
Total hospital stay during transition (nights)

26.70
6.49
21.05
44
19.41
13.45
12.6
3.6
7.55

±
±
±
±
±
±
±
±
±

1.09
3.12
2.23
4.77
1.95
0.55
0.88
0.29
0.70
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as mentioned above were unwilling or unable to continue on methadone. Patients were administered the
initial buprenorphine dose on average 19 h after their
last dose of methadone. The protocol was continued
and patients reached stable dosing of buprenorphine in
less than 4 days with an average total length of stay of
less than 8 days accounting for assessment and/or treatment of psychiatric symptoms (Table 1).
After initial obstetric assessments, seven patients
received additional fetal monitoring (non-stress tests, biophysical profiles, tocometry) based on findings of initial
fetal monitoring or subjective discomfort. Intermittent
absence of fetal breathing was the most notable finding
during fetal assessments and there were no unfavorable
occurrences such as induction of labor, threatened abortions, or fetal demise. Overall, patients reported effectiveness of buprenorphine in relieving withdrawal symptoms
while inpatient. Methadone dose and subsequent dose of
buprenorphine were correlated (r = 0.5074; p < 0.05); each
(methadone and buprenorphine maintenance doses)
were also correlated with maximal COWS scores
(r = 0.5813; p < 0.01 and r = 0.5121; p < 0.05, respectively).
Age and time to first buprenorphine dose were positively
correlated (r = 0.4716; p < 0.05). There was no significant
correlation between methadone or buprenorphine maintenance dose and stabilization time or duration of
hospitalization.
Outpatient outcomes
Outpatient outcomes for patients transitioned to
buprenorphine are shown in Table 2. Most patients
continued outpatient care within our clinics throughout their pregnancy (90%). Only one patient discontinued buprenorphine due to intolerable nausea and
resumed methadone along with illicit substances at
time of delivery. Buprenorphine doses were subsequently increased during their pregnancy in four
patients. More than 80% of these women reported
that buprenorphine was an effective treatment of
opioid use disorder and were adherent with buprenorphine at the time of delivery. During the first 4 weeks
following the initial transition to buprenorphine, 15%
of patients reverted to illicit substance use. There were
no re-hospitalizations during this initial 4-week period; however, three patients were hospitalized later
during pregnancy for substance use. Illicit substance
use was noted in 44% (n = 8/18) of these patients at
some point during their pregnancy, and 47% (n = 8/
17) had urine drug screens that were positive for illicit
substances prior to delivery. The most commonly used
illicit substances were opioids (e.g., oxycodone, hydrocodone)
in
addition
to
amphetamine,
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Table 2. Data including compliance, illicit substance use, and
reported effectiveness of buprenorphine.
Outpatient outcomes
Maintained outpatient follow-up
Buprenorphine
Adverse reaction
Dose titration
Reported effectiveness
Adherent at time of delivery
Illicit substance use
Within 4 weeks after transition
During pregnancy
Re-hospitalizations
Positive UDS prior to delivery
Prescribed psychotropics at time of delivery

18/20 (90%)
1/18
4/19
17/20
15/18

(6%)
(21%)
(85%)
(83%)

3/20
8/18
3/18
8/17
6/18

(15%)
(44%)
(17%)
(47%)
(33%)

benzodiazepines, cannabis, cocaine, and methadone.
Thirty-three percent (n = 6/18) of buprenorphinemaintained women were also prescribed other psychotropic medication at the time of delivery (Table 2).

average duration of NAS treatment was shorter in neonates exposed only to buprenorphine compared with
neonates born to women with buprenorphine nonadherence, illicit substances, and/or psychotropic medications (14 and 21.7 days, respectively) as depicted in
Figure 3C. The average duration of total hospitalization
was also shorter in neonates exposed only to buprenorphine compared with those exposed to psychotropic
medications and illicit substances (7.1 and 20.4 days,
respectively, p < 0.05, Figure 3D). Two neonates (both
exposed to buprenorphine only) were admitted to the
intensive care unit due to poor feeding/hypoglycemia
and respiratory distress/concern for sepsis. Cardiac murmur was noted for two neonates with reassuring echocardiograms (one neonate exposed to buprenorphine,
cannabis, and oxcarbazepine; and one neonate exposed
to benzodiazepines, opiates, amphetamine, and cocaine).

Neonatal outcomes

Discussion

Neonatal outcomes of 18 infants born to buprenorphinemaintained women are illustrated in Table 3 and
Figure 3. The average gestational age at time of delivery
was nearly 39 weeks with two preterm deliveries. Eight
neonates were diagnosed with NAS and treated with
morphine for an average of 21 days including intensive
care and nursery. Among neonates exposed to buprenorphine only (mother exclusively adherent to buprenorphine maintenance without illicit substance use or
other prescribed psychotropic medications), only 1 neonate (14.3%) was diagnosed with NAS, whereas 7
(63.6%) of the neonates born to women with buprenorphine non-adherence, illicit substance use proximal to
delivery, and/or prescribed psychotropic medications
had NAS (Figure 3A, p < 0.05). The duration of hospitalization for infants with NAS was significantly longer
compared with infants without NAS (27.25 and 5.6 days,
respectively, p < 0.01) as shown in Figure 3B. The

Twenty women previously maintained on methadone
were successfully transitioned to buprenorphine in the
inpatient setting over the course of approximately
4 days. Importantly, all but one of the women who
were followed through delivery continued buprenorphine treatment after transition was accomplished,
and effectiveness and satisfaction with buprenorphine
was reported in more than 80% women, comparable to
other reports (9). Neonates whose mothers were exclusively adherent to buprenorphine treatment without
exposure to other psychotropic medication or illicit
substances had a relatively low rate of NAS (1/7) compared with previous reports (9). However, the development of NAS, duration of NAS treatment, and length of
hospital stay of neonates in our sample were influenced
by maternal use of illicit substances and/or prescribed
psychotropic medications as has been reported in the
literature (16). In our report, neonates exposed only to
buprenorphine had significantly less NAS and shorter
hospitalizations than neonates born to mothers with
buprenorphine non-adherence, illicit substance use,
and/or other psychotropic medications.
The standard pharmacological treatment for opioid
use disorder has been methadone. However, methadone
is not always available to patients due to affordability or
other limitations. With the recent research on positive
neonatal outcomes with buprenorphine maintenance
therapy (17), transitioning pregnant women to buprenorphine is an acceptable option. Perhaps because buprenorphine is a partial mu opioid receptor agonist and
methadone is a full agonist, there is some evidence that
lower buprenorphine doses (16 vs. 24 mg doses) are
associated with better outcomes, such as relapse

Table 3. Neonatal outcomes of infants born to buprenorphinemaintained women.
Neonatal outcomes (N = 18)
Gestational age at delivery (weeks)
Preterm, <37w N (%)
Weight at birth* (kg)
Infant’s head circumference* (cm)
Apgar score*
1 min
5 min
Treated for NAS – N (%)
Total days of morphine for NAS
Duration of infant’s hospital stay with NAS (days)
Duration of infant’s hospital stay without NAS (days)
Feeding plan*
Breast
Bottle
Breast and Bottle
*N = 17.

Mean ± SEM
38.94 ± 0.38
2 (11%)
3.11 ± 0.43
33.58 ± 1.24
8.00 ± 0.12
8.82 ± 0.10
8 (44%)
20.75 ± 5.77
27.25 ± 6.16
5.60 ± 0.65
8 (47%)
7 (41%)
2 (12%)
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Figure 3. Neonatal outcomes. Data regarding incidence (A) of neonatal abstinence syndrome (NAS), duration of hospitalization
comparing infants without and with NAS (B); duration of NAS treatment (C); and total hospitalization duration (D) of infants born to
buprenorphine-maintained women. BUP, adherent with buprenorphine only; Other, buprenorphine non-adherence, illicit substance
use indicated by urine drug screen proximal to delivery (amphetamines, benzodiazepines, cannabis, cocaine, methadone, and
opiates), and/or prescribed psychotropic medication. #Includes all infants both with and without NAS. *P < 0.05; **P < 0.01.

prevention and retention. This is in contrast to reports in
methadone maintenance studies where higher methadone
doses are associated with better outcomes (13).
In summary, the maternal and neonatal outcomes of
pregnant women transitioned from methadone to buprenorphine maintenance were comparable to studies of
women with buprenorphine maintenance throughout
their pregnancies. Also, neonates born to buprenorphine-maintained women who abstained from illicit substances and did not receive other prescribed psychotropic
medications experienced less severe NAS and shorter
hospitalizations compared with women with illicit substance use and psychotropic medications. These findings
suggest that women previously maintained on methadone
can be safely and effectively transitioned to buprenorphine maintenance using the protocol described herein.
Buprenorphine is effective in relapse prevention and
improving outcomes for both the mother and infant.
Buprenorphine is emerging as an evidence-based pharmacotherapy for opioid use disorder during pregnancy
and is more often than not the preferred medication by
state medicaid programs.
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