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Drug Levels and Effects

Summary of Use during Lactation
Because of the low levels of buprenorphine in breastmilk, its poor oral bioavailability in infants, and the low 
drug concentrations found in the serum and urine of breastfed infants, its use is acceptable in nursing mothers. 
Monitor the infant for drowsiness, respiratory depression, adequate weight gain, and developmental milestones, 
especially in younger, exclusively breastfed infants. Although unlikely, if the baby shows signs of increased 
sleepiness (more than usual), difficulty breastfeeding, breathing difficulties, or limpness, a physician should be 
contacted immediately. Observe infants for withdrawal signs if breastfeeding is stopped abruptly.

Women who received buprenorphine for opiate abuse during pregnancy and are stable should be encouraged to 
breastfeed their infants postpartum, unless there is another contraindication, such as use of street drugs.[1-12] 

Disclaimer: Information presented in this database is not meant as a substitute for professional judgment. You should 
consult your healthcare provider for breastfeeding advice related to your particular situation. The U.S. government does 
not warrant or assume any liability or responsibility for the accuracy or completeness of the information on this Site.

Attribution Statement: LactMed is a registered trademark of the U.S. Department of Health and Human Services.
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The long-term outcome of infants breastfed during maternal buprenorphine therapy for opiate abuse has not 
been well studied.[13] The breastfeeding rate among mothers taking buprenorphine for opiate dependency may 
be lower than in other mothers, especially with multiple buprenorphine initiation attempts; however, among 
women taking buprenorphine as part of an abstinence program, the retention rate may be better in nursing 
mothers than in non-breastfeeding mothers.

Drug Levels
Buprenorphine has poor oral bioavailability and is usually given by the sublingual or parenteral route. Sublingual 
bioavailability is 30 to 40% in adults and peak levels in blood occur 60 to 90 minutes after a dose. Buprenorphine 
is metabolized to the slightly active metabolite, norbuprenorphine. Further metabolism is by glucuronidation to 
active metabolites.

Maternal Levels. A breastfeeding mother taking sublingual buprenorphine maintenance 4 mg daily during 
pregnancy and lactation had milk samples collected 6 times over the course of a day at 4 weeks postpartum. Milk 
levels and milk volumes ingested by the infant were measured, but not reported. The authors estimated that the 
total dose ingested by the infant over 1 day was 3.28 mcg of buprenorphine and 0.33 mcg of norbuprenorphine.
[14] Assuming an infant weight of 4 kg, the infant dosage in this study is equivalent to about 1.4% of the 
maternal weight-adjusted dosage.

Four mothers who were 4 days postpartum and taking 0.4, 2, 4 or 6 mg of oral buprenorphine maintenance once 
daily during pregnancy and lactation had their milk collected 2, 4, 6 and 12 hours after a dose. Peak milk levels 
occurred 2 hours after the dose in the mothers taking 2 and 4 mg and 4 hours after the dose in the mother taking 
6 mg daily. Peak levels were 0.8, 7.8 and 5.8 mcg/L, respectively. Milk levels of buprenorphine and 
norbuprenorphine were undetectable (lower limit of the assay not given) in the mother taking buprenorphine 
0.4 mg daily. Average milk levels in the mothers taking 2, 4 and 6 mg were 0.4, 3.5, and 4.4 mcg/L of 
buprenorphine and 0.57, 0.45, and 1.15 mcg/L of norbuprenorphine, respectively.[15,16] Based on the average 
milk levels reported, an exclusively breastfed infant would receive less than 1% of the maternal weight-adjusted 
dosage. Dosages were on the low end of the usual dosage range for treatment of opiate withdrawal. Furthermore, 
the authors reported that the mothers' doses were given orally. The oral route is known to have poor 
bioavailability. The combination of low dose and oral route may have contributed to the low milk levels.

One woman who was receiving daily sublingual buprenorphine (dosage not stated) for narcotic abstinence had 
milk levels of 520, 720 and 230 ng/L on days 3, 6 and 9 postpartum (times of samples not stated).[17]

One woman who was 8 days postpartum had been receiving buprenorphine 8 mg sublingually for narcotic 
abstinence for 7 months. Ten random milk samples were collected over 4 days. The highest milk levels of 
buprenorphine and norbuprenorphine were 14.7 and 6.3 mcg/L.[18] Using the peak milk level data, the 
estimated maximum intake of an exclusively breastfed infant would be 2.4% of the maternal weight-adjusted 
dosage of buprenorphine and norbuprenorphine, but not including the contribution of any glucuronide 
metabolite.

Six women receiving a median daily dose of 0.29 mg/kg of buprenorphine sublingually for opiate abstinence 
were studied during the first 5 to 8 days postpartum. Hindmilk samples were obtained 6 to 8 times over a 24-
hour period. Breastmilk contained estimated median infant doses of 0.42 mcg/kg of buprenorphine and 0.33 
mcg/kg of norbuprenorphine daily, which are equivalent to 0.2% and 0.12% of the maternal weight-adjusted 
dosage. The range of buprenorphine plus norbuprenorphine was 0.18% to 0.77% of the maternal weight-adjusted 
dosage. Milk from the nursing mother of a 9-month-old infant receiving 0.32 mg/kg of buprenorphine had 
concentrations of the drug and metabolite similar to those of the other women.[19]

Seven infants who averaged 1.12 months postpartum (range 0.58 to 1.85 months) and taking buprenorphine 
sublingually for opiate substitution during pregnancy and lactation collected foremilk and hindmilk samples 
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with each feeding for 24 hours. The average maternal dosage was 9.3 mg daily and the median was 7 mg daily 
(range 2.4 to 24 mg daily). The average buprenorphine concentration in milk was 3.65 mcg/L and the average 
norbuprenorphine concentration was 1.94 mcg/L. These corresponded to daily dosages of 0.55 and 0.29 mcg/kg, 
respectively and weight-adjusted dosages of 0.38% and 0.18% of the maternal dosage, respectively.[20]

One woman taking sublingual buprenorphine in an unstated dosage donated breastmilk samples on 5 occasions 
over a 30-day period. Buprenorphine concentrations ranged from 2.4 to 4 mcg/L, buprenorphine glucuronide 
0.8 to 9.3 mcg/L, norbuprenorphine 3.2 to 4.0 mcg/L, and norbuprenorphine glucuronide 24.9 to 34.5 mcg/L.
[21]

Ten women on buprenorphine maintenance therapy with sublingual dosages ranging from 2 to 22 mg once daily. 
Milk samples were provided 2 to 2.5 hours after the daily dose on days 2, 3, 4, 14, and 30 postpartum. Median 
buprenorphine milk levels ranged from 1.4 to 4.8 mcg/L, median norbuprenorphine milk levels ranged from 0.1 
to 0.2 mcg/L, median buprenorphine glucuronide milk levels ranged from 2.3 to 3.2 mcg/L, and median 
norbuprenorphine glucuronide milk levels ranged from 0.4 to 1.8 mcg/L. Concentrations in milk were positively 
correlated to the maternal dose.[22]

Four women receiving buprenorphine and naloxone combination therapy as sublingual filmstrips for opioid use 
disorder provided milk samples at 2.5 hours after ingestion of the drug. Three participants provided samples on 
Days 2, 3, 4, 14, and 30; one participant provided samples only until Day 4. Maternal buprenorphine-naloxone 
doses ranged from 12 mg/3 mg to 20 mg/5 mg. Average buprenorphine concentrations in milk ranged from 2.43 
to 8.37 mcg/L. Average buprenorphine glucuronide concentrations in milk ranged from 3.95 mcg/L to 
undetectable. Average norbuprenorphine concentrations in milk ranged from 2.3 to 4.5 mcg/L. Average 
norbuprenorphine glucuronide concentrations in milk ranged from 2.68 mcg/L to 11.23 mcg/L.[23]

Infant Levels. Six nursing infants from 5 to 8 days of age whose mothers were taking a median daily dose of 0.29 
mg/kg of buprenorphine sublingually had one urine sample collected between 4 and 20 hours after the previous 
maternal dose. Buprenorphine was undetectable (<187 ng/L) in 3 infants; the other 3 had urine concentrations 
of about 468 ng/L. Norbuprenorphine urine concentrations ranged from 414 to 1987 ng/L (median 952 ng/L). A 
seventh 9-month-old breastfed infant whose mother was taking 20 mg (0.32 mg/kg) of buprenorphine daily had 
serum and urine collected. Serum concentrations of buprenorphine and norbuprenorphine were 234 ng/L and 
745 ng/L, respectively, at 2.25 hours after the previous maternal dose. A urine sample obtained 3.5 hours after 
the previous maternal dose contained <234 ng/L and 455 ng/L of the drug and metabolite, respectively.[19]

The infant of a mother receiving buprenorphine (dosage not stated) was breastfeeding (extent not stated). A 
single blood sample from the infant after 14 days of maternal sublingual buprenorphine use contained 0.7 mcg/L 
of buprenorphine. No buprenorphine metabolites were detected.[21]

Nine infants were breastfed (3 exclusively and 6 partially) by mothers who were taking sublingual buprenorphine 
in single daily doses ranging from 2 to 22 mg once daily. A blood sample from a heel stick was taken on day 14 
postpartum. Doses of the individual mothers and the time since the last dose and time since the last 
breastfeeding were not stated. Buprenorphine was detectable (>0.1 mcg/L) in the plasma of only 4 of the infants, 
with the highest reported plasma level of 2.9 mcg/L. Norbuprenorphine (<2 mcg/L) and the glucuronide 
metabolites of buprenorphine (<0.1 mcg/L) and norbuprenorphine (<0.25) were not detectable in any of the 
infants.[22]

An exclusively breastfed 2-week-old infant was brought to the emergency department because of somnolence 
and decreased feeding. He had pinpoint pupils, lethargy and a Glasgow coma score of 5. The infant’s mother was 
taking buprenorphine 8 mg twice daily for several months and denied any illicit drug use. Sixteen hours after 
symptom onset, urine levels of norbuprenorphine (13 mcg/L) and norbuprenorphine glucuronide (11 mcg/L) 
were elevated. Buprenorphine (<2 mcg/L) and buprenorphine glucuronide (<5 mcg/L) urine levels were in a 
typical range.[24]
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Women receiving buprenorphine and naloxone combination in doses ranging from 12 mg/3 mg to 20 mg/5 mg 
therapy as sublingual filmstrips for opioid use disorder breastfed their infants, one exclusively and three partially. 
Plasma was obtained from 3 infants via a heel stick on day 14. Buprenorphine, buprenorphine glucuronide, and 
norbuprenorphine glucuronide were either not detected or detected at concentrations below the limit of 
quantification in all infant plasma samples at day 14. Two infants had concentrations of norbuprenorphine, 0.9 
and 5.4 mcg/L in plasma on day 14.[23]

Effects in Breastfed Infants
Numerous infants have been reported to breastfeed during maternal narcotic abstinence therapy with 
buprenorphine with no adverse effects, one for 6 months.[14,17,25-27] The amounts of buprenorphine in milk 
may not be sufficient to prevent neonatal withdrawal, and treatment of infant may be required.[16,28]

Despite breastfeeding and relatively high infant serum drug levels, mild buprenorphine withdrawal occurred in 
the neonate of a mother taking buprenorphine 4 mg daily (route not specified) during pregnancy and 
postpartum for heroin dependency.[14] This indicates that an insufficient dosage appeared in milk to prevent 
neonatal abstinence.

Ten women who had undergone cesarean section delivery of term newborns were given extradural 
buprenorphine 200 mcg followed by 8.4 mcg/hour with an anesthetic for postoperative pain for 3 days 
postpartum. A control group of 10 other women were given extradural anesthetic only without buprenorphine. 
Over 11 days postpartum, newborns of mothers in the buprenorphine group had much lower milk intake and 
lower weight gain than those in the non-buprenorphine group. The authors suggested that extradural 
buprenorphine suppressed infant breastfeeding. Infant neurobehavioral assessments were not performed.[29]

Six infants whose mothers were taking buprenorphine during pregnancy and postpartum were breastfed. Four of 
the infants had signs of opioid abstinence, indicating that the amounts of buprenorphine in breastmilk were 
inadequate to prevent withdrawal. At 1 month after discharge from the hospital, all infants had normal 
development and weight gain.[19]

Seven infants who averaged 1.12 months of age (range 0.58 to 1.85 months) were being breastfed by mothers 
taking buprenorphine for opiate substitution during pregnancy and lactation. Urine screening indicated that 4 
mothers had also been using cannabis, 1 was using unprescribed benzodiazepines, and 1 mother was using both 
cannabis and benzodiazepines. Four of the infants were exclusively breastfed and 3 were mostly breastfed. 
Infants had no apparent drug-related adverse effects and showed satisfactory developmental progress.[20]

A mother used buprenorphine (dose and indication not stated) during pregnancy. Her infant displayed no signs 
of neonatal abstinence at birth. The infant was breastfed (extent not stated) until 4 months of age when the 
mother stopped breastfeeding. Two days later the infant had withdrawal symptoms including frequent yawning, 
sneezing, pupillary dilation, agitation, sweating, hyperactive Moro reflex, myoclonic jerks, tremors, and 
insomnia. The infant was given methadone with immediate improvement of her withdrawal symptoms. The 
infant’s withdrawal symptoms were probably caused by abrupt withdrawal of breastfeeding.[30]

In a study of 7 women taking buprenorphine in a median dose of 7 mg daily (range 2.4 to 24 mg daily) , 
breastfed infants were followed-up at 3 and 4 weeks of age. Four infants were exclusively breastfed and 3 were 
partially breastfed. At the follow-up visits, infants were assessed for weight gain, sleeping patterns, skin color, 
and elimination and hydration patterns. All infants had values within normal limits for these parameters at 
follow-up.[31]

A cohort of 124 infants exposed during pregnancy to maternal medication for opioid maintenance therapy were 
followed postpartum in a Norwegian study. Forty-six infants were born to mothers taking buprenorphine. 
Overall, infants who were breastfed had a lower rate of neonatal abstinence symptoms and a shorter duration of 
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therapy for neonatal abstinence. However, the differences were not statistically significant for the subset of 
infants whose mothers took buprenorphine.[32]

A study of pregnant women being treated for opiate dependency with buprenorphine at a clinic in Vienna were 
followed as were their newborn infants. No difference was found between breastfed (n = 31) and nonbreastfed 
infant (n = 41) in average measures of neonatal abstinence, dosage requirements of morphine, durations of 
treatment for neonatal abstinence or durations of hospital stays.[30]

A statewide retrospective database study found that infants diagnosed with NAS spent a median of 2 days less in 
the hospital if they were breastfed than those who were not breastfed.[33]

The results of two multicenter cohort studies were compared. The original study had 86 newborns with neonatal 
abstinence and the second had 113 infants. All infants had been exposed to methadone or buprenorphine in 
utero. Infants who were breastfed had a shorter hospitalization by 4.5 to 7.5 days than infants who were not 
breastfed. Infants who were exposed to buprenorphine had a shorter hospitalization by 4 to 5 days than those 
exposed to methadone.[34]

A study of 89 pregnant women were treated with buprenorphine for maintenance of opioid abstinence. Fewer of 
their infants who were exclusively breastfed required morphine for neonatal abstinence symptoms than those 
who were not exclusively breastfed. Exclusively breastfed infants had an earlier time to peak abstinence 
symptoms and fewer days in the hospital than the nonexclusively breastfed infants.[35]

A 2-week-old infant was brought to the emergency department for drowsiness and poor feeding. He was 
lethargic and had pinpoint pupils upon admission, with a Glasgow coma score of 5 and blood glucose of 79 
mg/dL. Two doses of naloxone 0.15 mg resulted in infant crying and improved tone. The infant’s mother had 
been taking buprenorphine 8 mg twice daily for several months for opioid use disorder. She was exclusively 
breastfeeding and denied illicit drug use. After admission to the hospital, the infant had several episodes of 
hypoglycemia and required another dose of naloxone for bradycardia, lethargy and pinpoint pupils with some 
improvement. Breastfeeding was stopped and the infant developed mild withdrawal symptoms that did not 
require treatment.[36] The infant’s symptoms were probably caused by buprenorphine, but the contribution by 
breastfeeding cannot be differentiated from prenatal exposure.

Effects on Lactation and Breastmilk
Buprenorphine can increase serum prolactin.[37] However, the prolactin level in a mother with established 
lactation may not affect her ability to breastfeed.

In a multicenter prospective study of 246 pregnant women receiving either methadone or buprenorphine for 
opiate dependency, 153 women were receiving high-dose buprenorphine. Twenty-two percent of women 
receiving buprenorphine breastfed their infants, which was the same percentage as those receiving methadone.
[38]

A retrospective chart review of 276 opiate-dependent mothers who delivered in a Baby Friendly Hospital found 
that mothers taking buprenorphine or methadone for opiate dependency were unlikely to breastfeed their 
infants. Only 45% of the 20 mothers on buprenorphine maintenance initiated breastfeeding. Of all women in the 
study, 60% discontinued breastfeeding before discharge from the hospital.[39]

A retrospective case series reported on 85 opioid-dependent women maintained on buprenorphine during 
pregnancy and postpartum during the period of December 2007 to August 2012. Of these women, 65 were 
breastfeeding on discharge from the hospital and 66% of these were breastfeeding at their 6- to 8-week follow-up 
appointment (extent of nursing not stated).[40]
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A retrospective cohort study in Australia compared breastfeeding rates on discharge of drug-using mothers who 
were taking either buprenorphine, other opiates or nonopioids (e.g., benzodiazepines, amphetamines, cocaine, 
alcohol, inhalants, cannabinoids, psychotropics). Breastfeeding rates at discharge from the hospital were as 
follows: buprenorphine 27%, other opiates 31%, and nonopioids 51%.[41]

A small retrospective study found that only 3 of 10 pregnant women treated with buprenorphine plus naloxone 
for opioid dependence were breastfeeding their infants at the time of hospital discharge.[42]

A retrospective cohort study of 150 women enrolled in a substance abuse treatment program found that women 
taking methadone had a higher prevalence of breastfeeding than women taking buprenorphine plus naloxone. 
However, this difference appeared to be related to the greater intention to breastfeed before delivery in the 
methadone group.[43]

A retrospective cohort study of 228 women enrolled in a perinatal substance abuse treatment program found 
that women taking buprenorphine had a higher prevalence of breastfeeding than women taking methadone. The 
intention to breastfeed before delivery was similar in both groups.[44]

A systematic review of studies on the effect of breastfeeding on the outcomes of infants whose mothers were 
taking methadone during pregnancy and postpartum concluded that the association between newborn feeding 
method and neonatal abstinence syndrome among newborns exposed to buprenorphine in breastmilk was 
unclear.[45]

A retrospective chart review of 64 mothers given buprenorphine postpartum for opioid use disorder found that 
mothers who breastfed their infants were more likely to attend a follow-up appointment within 10 to 14 weeks 
postpartum.[46]

A small retrospective study of 19 mothers with for opiate use disorder found that mothers who were taking 
buprenorphine were more likely to breastfeed their infants than mothers taking methadone (70% vs 29%).[47]

A retrospective cohort study from three medical centers studied women who were begun on buprenorphine for 
opioid use disorder. Women who had undergone more than one attempt at initiating sublingual buprenorphine 
had a much higher rate of not breastfeeding their infants than those who had a single successful attempt at 
buprenorphine initiation at both maternal discharge (24% vs 79%) and infant discharge (24% vs 55%).[48]

Alternate Drugs to Consider
(Analgesia) Acetaminophen, Butorphanol, Fentanyl, Hydromorphone, Ibuprofen, Morphine; (Opiate 
Dependency) Methadone, Naltrexone
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Substance Identification

Substance Name
Buprenorphine

CAS Registry Number
52485-79-7

Drug Class
Breast Feeding

Lactation

Milk, Human

Analgesics, Opioid

Narcotics

Narcotic Antagonists

Buprenorphine 9
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