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Learning Objectives
• At the end of this session, attendees will be able to identify gaps 

in the knowledge about the safety of medications or substances 
used while breastfeeding

• At the end of this session, attendees will understand how current 
research efforts are helping to answer questions about 
medications and substances used while breastfeeding



Medication Use While Breastfeeding

Al-Enazy et al. Advanced Drug Delivery Reviews. 2017;116:63-72



Medication Use While Breastfeeding

Images from: Al-Enazy et al. Advanced Drug Delivery Reviews. 2017;116:63-72 and
http://www.medsmilk.com/pages/introduction Saha et al. Int Breastfeed J. 2015; 10: 28. 

Drugs that are safe for use in pregnancy may not be 
safe for use in breastfeeding, and drugs that are safe 

for use in breastfeeding may not be safe for use in 
pregnancy

≠

Research suggests that more than 50% of 
postpartum women (breastfeeding or not) 

require at least one medicine



Medication Use While Breastfeeding

Nordeng et al. J Norweg Med Assoc 2012;132(9):189-93 



• Italian sample of 248 women responded to a survey on 
medication use while breastfeeding
– 68.5% new mothers

– 31.5% currently pregnant

• Most women believed natural products were safer than drugs and 
preferred to endure pain rather than take pain-relieving 
medications while breastfeeding

• Women in the sample expressed concern that they did not know 
how to manage breastfeeding when pharmacotherapy is needed

Colacci S et al. Jl Human Lactation, 2016

Maternal Attitudes



Colacci S et al. Jl Human Lactation, 2016



• 431 US and Canadian women surveyed while pregnant about 
attitudes regarding receiving influenza vaccination while 
breastfeeding

• One quarter said they would be unlikely to be vaccinated while 
breastfeeding, most commonly due to safety concerns

Gorman J et al, Preventive Med Rep, 2015 

Maternal Attitudes



Colaceci S, Breastfeeding Medicine, 2015

Lack of Consensus in Guidance

For regulatory agencies, dark gray symbols indicate breastfeeding or breastfeeding and observation for any adverse effect on infants; for scientific sources, 
they indicate compatible drug or probably compatible drug. For regulatory agencies, light gray symbols indicate exercise caution; not in newborns, postponed 
use; alternative treatments or taking drug if necessary, with observation for any adverse effect on infants; or the drug may decrease breastmilk production. 
For scientific sources, they indicate probably compatible (limited data); the drug may decrease breastmilk production. For regulatory agencies, hatched 
symbols indicate not recommended; discontinue breastfeeding; discontinue the drug; discontinue breastfeeding or the drug; or the drug is not intended to be 
prescribed. For scientific sources, they indicate possibly hazardous drug. For regulatory agencies, black symbols indicate contraindicated; for scientific 
sources, they indicate hazardous drug. For regulatory agencies, open symbols indicate the package leaflet is contradictory to the summary of product 
characteristics, the package leaflet is contradictory in different sections of the same package leaflet, or the summary of product characteristics is contradictory 
in different sections of the same summary of product characteristics.

ACE, angiotensin converting enzyme; FDA, Food and Drug Administration; HMA/EMA, Heads of Medicine Agencies/European Medicines Agency.





Lactation (8.2)

Risk 
Summary

Clinical 
Considerations

Data

What are the known 
risks

Minimizing Exposure or 
Monitoring for Adverse 

reactions

The data that 
support the risk 

summary

Revised Format



Drug systemically absorbed:
• When use of a drug is contraindicated during lactation, this information 

must be stated first in the Risk Summary

• Presence of drug in human milk

• Effects of drug on the breastfed child

• Effects of drug on milk production 

• Risk and benefit statement

“The developmental and health benefits of breastfeeding should be 
considered along with the mother’s clinical need for (name of drug) and 
any potential adverse effects on the breastfed infant from (name of drug) 
or from the underlying maternal condition.”

• Animal data are not included if human data are available

Risk Summary-Lactation



Clinical Considerations - include only when information available:
• Minimizing Exposure

• Monitoring for Adverse Reactions

Data - include only when information is available
• Description of clinical lactation study/data

• Description of animal lactation study (only if there are no human 
data)

14

Clinical Considerations and Data



Actual Data on Medications in 
Human Milk are Limited – Especially 

for New Drugs



https://www.ucb.com/stories-media/Press-Releases/article/Results-from-CRIB-study-on-CIMZIA-certolizumab-pegol-
demonstrate-minimal-to-no-placental-transfer-of-drug-from-mother-to-infant-during-third-trimester-of-pregnancy



Mommy’s Milk Human Milk Research 
Biorepository (HMB)
Initiatives include two main efforts:

1) Establish a clinical research database of human milk samples for scientists to 
use to address multiple research questions

2) Further the understanding of the relationship between human breast milk and 
infant and child health and development



Study Design
• 50 mL milk sample up to full pump: local collection or mailed
• Samples stored in a -80◦ C freezer at UCSD

Recruitment Sources
• MotherToBaby Pregnancy Studies (US & Canada)
• Social media 
• Local newborn nurseries
• San Diego Blood Bank/San Diego Milk Bank

Data
• Demographics, maternal and child health, and breastfeeding habits
• Exposures to recreational drugs, alcohol, tobacco, caffeine, prescription 

medications, and over-the-counter medications over past 14 days
• Infant adverse reaction checklist 
• Stress, anxiety, depression, food frequency questionnaires (on-line)
• Neurobehavioral questionnaires 12-36 months; face-to-face testing for 

subset 
• Access to medical records

Study Design, Recruitment and Data



Etanercept

4 women were using for rheumatoid arthritis & 2 for ankylosing 

spondylitis

• All women were taking the medication 1x per week at 50 mg

• No relationship between time since last dose and the concentration 
present in breast milk; however, all 6 samples had the drug present even 
at a maximum of 146 hours (6 days) post last dose 

Min. Median Max. AQL* BQL*

Etanercept
(ng/mL)

1.01 12.9 46.9 6 0

*AQL (above quantification limits) was defined as ≥1ng/ mL and BQL (below quantification limits) was 
defined as <1 ng/mL. The concentration of etanercept was AQL in all 6 samples.



Opioid Use in Women of Childbearing Age
• Most commonly prescribed opioids

-Hydrocodone
-Codeine
-Oxycodone

• >25% privately insured and >33% of Medicaid-enrolled women of 
childbearing age filled a prescription for an opioid each year 
between 2008-2012

• Opioids are routinely prescribed after c-sections and vaginal 
deliveries and thus may involve exposure while breastfeeding

Ailes et al; MMWR Morb Mortal Wkly Rep. 2015;64



Prescription Opioid Use in Breastfeeding Women

Hydrocodone
• Maternal use during breastfeeding can cause infant drowsiness, CNS

depression and death
• Infants exposed through human milk may receive up to 9% of the 

relative maternal dose

Oxycodone
• Infant sedation is common and well documented with maternal use of 

oxycodone
• Relatively high amounts are excreted into human milk, and therapeutic

concentrations have been detected in the plasma of a nursing infant

Codeine
• Normal doses of codeine rarely result in dangerously high levels of its 

active metabolite morphine in breastfeeding infants
• Fatality has been noted in infants with mothers with ultra-rapid  

metabolism
Ailes et al. MMWR Morb Mortal Wkly Rep. 2015;64; Sauberan et al. Obstet Gynecol. 2011;117(3):611–
617; Seaton et al. Aust N Z. J Obstet Gynaecol. 2007;47(3):181–185; Committee on Drugs. American 
Academy of Pediatrics 2013



Genetic Polymorphism
• Some women are ultra-rapid metabolizers of opioids due to 

CYP2D6, an enzyme that is encoded by the CYP2D6 gene; leads 
to increased formation of morphine from codeine

• Frequency of CYP2D6 ultra-rapid metabolizer genotypes ranges 
from 1% in Finland and Denmark to 10% in Greece and Portugal, 
and 29% in Ethiopia. Very rare – is it worth genetic screening? 

Madadi et al. Paediatr Drugs. 2008;10(6):399–404; Koren G. et al, Lancet 2006; 368:704; Cascarbi I. Eur J Clin 
Invest. 2003; 33:17-22; Image from: http://services.dnadirect.com/grc/patient-site/psychiatric-drug-
response/what-is-cyp2d6-and-cyp2c19-testing-for-psychiatric-drug-response.html



Genetic Polymorphism
Infant of a mother with ultra-rapid metabolism had a postmortem 
level of morphine of 87 ng/mL
• Exceeded typical level in a breastfeeding infant (2.2 ng/mL) 
• Exceeded therapeutic range for neonates (10–12 ng/mL)

Another infant whose mom was prescribed 30 mg of codeine after 
birth for episiotomy pain had a postmortem level of morphine of 70 
ng/mL; the mother’s stored milk had a morphine concentration of 87 
ng/mL

Madadi et al. Can Fam Physician. 2007 Jan; 53(1): 33–35; Madadi et al. Paediatr Drugs. 
2008;10(6):399–404; Koren G. et al, Lancet 2006; 368:704



Opioid Use Disorder (OUD)
The prevalence of OUD during pregnancy is increasing

• Number of women aged 15-44 years who reported past-month 
nonmedical use of oxycodone, increased to 98,000, up 5.4% from 
2011 to 2012

• Number of women aged 15-44 years who reported past-month 
heroin use increased to 109,000 in 2013–2014, up 31% from 2011 
to 2012

Center for Behavioral Health Statistics and Quality. 2014 National Survey on Drug Use and Health: 
detailed tables. Rockville, MD: Substance Abuse and Mental Health Services Administration, 2015a 



Illicit Opioid Use and Lactation
Heroin
• Few studies on heroin and breastfeeding
• Contraindicated during breastfeeding
• Heroin is metabolized to morphine and transfers into breast milk due to 

its lipid solubility and low protein binding
• Use of illicit heroin carries the risk of breastmilk contamination with a 

variety of chemical contaminants
• Infants exposed to heroin could have difficulty breathing, apnea and 

cyanosis

LactMed; D’Apolito K. Clin Obstet Gynecol 2013;56:202-11; https://mothertobaby.org/fact-
sheets/heroin/pdf/



Case Studies Opioid Use and Lactation; 
• 2-month-old lethargy after breastfeeding. Mother used heroin 2 days 

prior to hospital admission. Toxicology screening showed presence of 
opiates in the stomach contents and blood of infant and in the breast 
milk and urine of the mother

• 1-month-old infant presented with cyanosis, fixed and constricted pupils, 
muscular hypotony and respiratory failure. Free and conjugated 
morphine and codeine were found in the infant's urine. Hair analysis was 
positive for morphine, codeine, 6-monoacetylmorphine, and cocaine. 
Suggested that the infant had been exposed to heroin and cocaine 
chronically via the placenta, breastmilk, and inhalation of smoked heroin 
and cocaine

• 8-year-old girl was brought to a hospital in Iran. Girl's mother had used 
heroin throughout pregnancy and lactation. Breastfeeding was continued 
up to the time of admission to prevent heroin withdrawal. Mother and 
child were treated with buprenorphine for opiate dependence

Velde S et al. Eur J Pediatric. 2007;166:75-76; Joya X, et al. J Med Case Rep. 
2011;5:288; Eslami-Shahrbabaki M, et al. Addict Health. 2015;7:92-5; 



Medication Assisted Treatment & Lactation
Methadone
• Most infants receive an estimated dose of methadone ranging from 1-

3% of the mother’s weight-adjusted dosage
• Concentration level in breast milk varies
• Initiation of methadone postpartum or increasing maternal dosage 

greater than 100 mg daily poses a risk of sedation and respiratory 
depression in the infant

Buprenorphine 
• Typically acceptable in nursing mothers due to low levels in breast milk, 

poor oral bioavailability for infants, and low drug concentration found in 
serum and urine of breastfed infants

• Infant should be monitored for drowsiness, respiratory depression, 
adequate weight gain, and developmental milestones

LactMed https://toxnet.nlm.nih.gov/newtoxnet/lactmed.htm



Medication Assisted Treatment & Lactation
Naltrexone 
• Limited data show that naltrexone is minimally excreted into breastmilk 
• Case report found the half-life of elimination from milk was 2.5 hours for 

naltrexone and 7.7 hours for beta-naltrexol
• Exclusively breastfed infant would receive 7 mcg/kg daily of naltrexone 

including the active metabolite, equivalent to 0.86% of the maternal 
weight-adjusted dosage

• Naltrexone use should not be a reason to discontinue breastfeeding

Chan CF et al. J Hum Lact. 2004; 20: 322-6
LactMed https://toxnet.nlm.nih.gov/newtoxnet/lactmed.htm



Concentration of opioids in human milk and in infants exposed to human milk

Hendrickson RG and McKeown NJ. Clinical Toxicology; 2012.



Reported cases of opioid-related severe adverse events potentially related to infant exposure through 
human milk

Hendrickson RG and McKeown NJ. Clinical Toxicology; 2012.



Opioids and Lactation - HMB
• 16% of breastfeeding women enrolled in Mommy’s Milk have ever 

used an opioid since giving birth

• 2% of breastfeeding women enrolled in Mommy’s Milk used an 
opioid in the past 14 days for chronic pain



Alcohol in Pregnancy
The harmful effects of alcohol in pregnancy are well-established

A child with Fetal Alcohol Syndrome (FAS; a), an alcohol-
affected fetal mouse (b), and a comparably-staged normal 
fetal mouse (c) are shown. Modified from Sulik et al. 1981. 

Del Campo M and Jones KL. https://www.teratology.org/primer/fas.asp
Glass and Mattson. Pediatric Neurotoxicology. 2016;13-49



Alcohol and Lactation
• Data on the risks associated with specific quantity and patterns of 

maternal alcohol intake while breastfeeding are limited compared 
to risk of alcohol use in pregnancy

• Alcohol use while breastfeeding is common

• 2014 review of 8 studies (1990 to 2011) found prevalences of 
alcohol intake in lactating women ranging from 36% to 83% 

Haastrup MB et al. Basic Clin Pharmacol Toxicol. 2014;114:168-73



Prevalence of Alcohol Use in the Past 14 Days By Breastfeeding Women 
Enrolled in Mommy’s Milk between 2014-2018

828 (60.5%)

541 (39.5%)
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Alcohol and Lactation - HMB



Drinking Behavior During the Last Drinking Event By Breastfeeding 
Women Enrolled in Mommy’s Milk between 2014-2018

Alcohol and Lactation - HMB

*Heavy Alcohol = >4 drinks, Moderate Alcohol = 2 - 4 drinks and Minimal Alcohol = ≤1 drink
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Pump and Dump Prevalence Following Alcohol Consumption By 
Breastfeeding Women Enrolled in Mommy’s Milk between 2014-2018

Alcohol and Lactation - HMB

190 (22.9%)
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Alcohol Levels in Breastmilk
• Effects of maternal alcohol intake during lactation are complex 

and depend on the pattern of maternal drinking

• Breastmilk alcohol levels closely parallel blood alcohol levels

• Highest alcohol levels in milk occur 30-60 minutes after drinking 
alcohol; however, food delays peak milk alcohol levels

LactMed https://toxnet.nlm.nih.gov/newtoxnet/lactmed.htm



Time from beginning of drinking until clearance of alcohol from breast milk for women of 
various body weights: Assuming alcohol metabolism is constant at 15mg/dL and woman is of 

average height (1.62 m or 5’4”)

Koren et al. Canadian 
Family Physician.
2002;48(1):39-41



• Computer simulation of breastfed infant serum alcohol levels after 
maternal ingestion of 250 mL of wine estimated resulting blood 
alcohol concentrations of 0.0033% in newborn infants and 
0.0038% in 3-month-old infants

• Another group estimated if a woman ingested 4 standard drinks at 
once and breastfed her infant, the infant would attain a blood 
alcohol concentration of 0.049 g/L (0.0049%)

Haastrup MB et al. Basic Clin Pharmacol Toxicol. 2014;114:168-73; Mielke Het al. Arch 
Pharmacol. 2012;385 (Suppl 1):59

Alcohol Levels in Infants



Nursing mother drank large amounts of alcohol resulting in her infant 
gaining 30 g of weight daily until he weighed ~6 kg at 5 weeks of age
• Infant had been restless and sleepless for several days then suffered 

from violent fits and tonic-clonic seizures 
• After he began to be nursed by a wet nurse, his weight dropped by 

200 g in 3 days and sleep patterns returned to normal

Chronic heavy alcohol use by another nursing mother resulted in 
pseudo-Cushing syndrome in her 4-month-old breastfed infant
• Infant had a bloated appearance, excessive weight gain and diminished 

length for age
• Mother reported drinking 50 cans of beer weekly and "generous“ 

amounts of other alcoholic beverages 
• Infant's symptoms resolved and growth pattern returned to normal after 

the mother stopped consuming alcohol

Budin P, et al. London. Caxton Publishing Company. 1907;85-101.16; Binkiewicz Aet al. J 
Pediatr. 1978;93:965-7

Alcohol & Weight Gain in Breastfed Infants



After ingesting alcohol-containing milk post-maternal consumption of 
0.3 grams/kg of alcohol, 14 infants from 4 to 11 weeks of age infants 
were observed for 1 hour after milk ingestion
• Infant behavioral state changed more frequently: they slept less, cried 

more and startled more than after consuming milk without alcohol
• Mother-infant interactions were more conflictive after alcohol intake, 

which may partially explain increased infant arousal

Schuetze P, et al. Infancy. 2002;3:349-63

Alcohol Effects in Breastfed Infants



Neurodevelopment of Infants Breastfed by 
Mothers who Drink

• Ninety percent (90%) of a sample of 1,047 South African mothers 
breastfed their infants for an average of 19.9 month

• After controlling for prenatal alcohol exposure, children whose 
mothers breastfed them and consumed alcohol while 
breastfeeding had significantly lower weight and lower verbal IQ 
scores

May PA. et al. Reprod Toxicol. 2016; 63:13-21

Selected physical and cognitive/behavioral outcomes of children whose mothers who drank postpartum and 
breastfed (MDPB) by diagnostic category: South African samples II–V



Neurodevelopment of Infants Breastfed by 
Mothers who Drink

In an epidemiological study of 400 breastfed infants and their 
mothers, the relationship between the mothers' alcohol use during 
lactation and their infants' development at 1 year of age was 
assessed 
• Study found that gross motor development was slightly, but significantly, 

altered in infants who were exposed regularly to alcohol in their mothers’ 
milk

• No significant correlation existed between maternal drinking and the 
infants' mental development

• Motor and mental development of infants whose mothers drank less than 
one drink per day did not differ significantly from the development of 
infants whose mothers did not drink at all or who were formula fed

Follow-up study found no decrease in performance of 18-month-old 
infants who were breastfed by mothers who consumed alcohol

Little RE et al. Paediatric and Perinatal Epidemiology.1989;4:290-302.; 
https://pubs.niaaa.nih.gov/publications/arh25-3/230-234.htm; Little RE, et al. Pediatrics. 2002;109e72-7 



Pump and Dump?
• According to the CDC, abstaining from alcohol is the safest option 

for breastfeeding mothers

• Pumping milk after drinking alcohol and then discarding it 
(“pumping and dumping”) does NOT reduce the amount of alcohol 
present in the mother’s milk more quickly

• As the mother’s alcohol blood level falls over time, the level of 
alcohol in her breast milk will also decrease

• Highest concentration is seen 30–60 min after last drink, and the 
concentration declines linearly at the same rate as in maternal 
blood (i.e. approximately 15–20 mg/dL/h)

• Recommendation to wait 2-2½ hours for each standard drink 
consumed before resuming breastfeeding  

https://www.cdc.gov/breastfeeding/breastfeeding-special-circumstances/vaccinations-medications-drugs/alcohol.html
Haastrup MB. et al. Basic Clin Pharmacol Toxicol. 2014;114:168-73



National Survey on Drug Use and Health 2007-2012 

• 7.0% of pregnant respondents used in the last 2-12 months; 16.2% 
reporting almost daily use

• 92% of pregnant respondents thought access to marijuana was easy

• 70% of pregnant past-year users perceived slight or no risk of harm 
from using marijuana 1-2 times a week in pregnancy

Ko JY et al.  American Journal of Obstetrics and Gynecology. 2015;213(2):201 e1- e10
ElSohly MA et al. Biological Psychiatry. 2016;79(7):613-9

Marijuana Use in Pregnancy



Trends in California



• 241,952 pregnancies Kaiser 
Northern California

• From 2009-2016, increase 
in self-reported use across 
all age groups from 4.2% to 
7.1% 

• Highest increase seen in 
18-24 year olds from 12.5% 
to 21.8%

• Higher in toxicology 
screened women

• Similar to increases seen in 
national data 2002-2014

Young-Wolff KC, et al. JAMA. 2017;318(24):2490-91.
Brown QL, et al. JAMA. 2017;3187(2):207-209.

Trends in California



• Limited data on quantity of cannabis metabolites that cross into 
breast milk

• 3 case reports in the literature document measurable levels of 
THC in mother’s milk, but no follow-up for the infants being 
breastfed

• 1 of the 3 case reports suggested breast milk levels were much 
higher than maternal blood levels of THC

Perez-Reyes M and Wall ME. The New England Journal of Medicine. 1982;307:819-820.
Marchei E, et al. Journal of Pharmaceutical and Biomedical Analysis. 2011; 55:309-316

Marijuana Use in Lactation



• A recent study detected low concentrations of delta-9-
tetrahydrocannabinol in breastmilk

Baker T. et al. Obstetrics & Gynecology. 2018; 131:783-788

Marijuana Use in Lactation



Objectives
• To determine if cannabinoids are measurable in human milk following 

maternal marijuana use

• To investigate the relationship between cannabinoid concentrations, the 
reported dose, and time post-marijuana use in breastfeeding women

Design
• 54 human milk samples with known maternal marijuana exposure were 

analyzed in July at the UCSD Skaggs School of Pharmacy

– 46 unique women; 4 women provided 2 samples at different time 
points

• Examined THC, 11-OH-THC, CBD, and CBN simultaneously using 
saponification to extract the cannabinoids and LC-MS to quantify

Cannabinoid Analysis - HMB

Ko J et al. American Journal of Obstetrics and Gynecology 2015;213:201 e1- e10
Wei B et al. ACS Omega 2016;1:1307-13
Young-Wolff KC, et all. JAMA 2017;318(34):2490-2491



Cannabinoid Analysis

Characteristic N= 50 mothers, No. (%)

Maternal Age (yrs)
≤25 7 (14)
25-30 17 (34)
30-35 18 (36)
≥35 8 (16)

Maternal Ethnicity
Hispanic 9 (18)
Non-Hispanic 41 (82)

Maternal Race
Caucasian 44 (88)
Black 1 (2)
Asian 2 (4)
Native American 3 (6)

Maternal Education (yrs)
Partial High School 1 (2)
High School 
Graduate/GED

4 (8)

Some College/ 
Specialization

27 (54)

College Graduate 14 (28)
Post-Graduate 4 (8)

Maternal Body Mass Index (BMI)a

<18.5 0 (0)
18.5-24.99 17 (34)
25-29.99 17 (34)
>30 9 (18)

Select Demographic & Maternal Characteristics 
of Breastfeeding Women with Marijuana 

Exposure in the HMB, 2014-2016

Characteristic N= 50 
mothers, No. 
(%)

N=4 mothers who gave a 
repeat sample, No. (%)

Infant Age (months)d

0-3 3 (6) 0 (0)
3-6 20 (40) 0 (0)
6-12 11 (22) 0 (0)
>12 16 (32) 4 (100)

Infant Sex
Female 22 (44)
Male 28 (56)

Select Child Characteristics



Methods and Frequency of Marijuana Use in Breastfeeding Women

Characteristic N= 50 mothers, No. 
(%)

N=4 mothers who 
gave a repeat 
sample, No. (%)

Route of Marijuana Exposurea

Inhalation Only 32 (64) 2 (50)
Other Only 7 (14) 0 (0)
Both 11 (22) 2 (50)

Frequency of Marijuana Use
<1 use/day 6 (12) 1 (25)
1 use/day 23 (46) 3 (75)
>1 use/day 21 (42) 0 (0)

b Inhalation Only was defined as a dose unit of joints, puffs, or grams. Other Only was defined as a dose unit of drops, milligrams or servings. Both was defined as a dose 
unit from both the Inhalation Only and the Other Only groups

Cannabinoid Analysis

The most common route of administration was by inhalation only 
(64%). Most women in the sample (88%) reported daily marijuana 

with one or more uses each day



THC, 11-OH-THC, and CBD Levels Detected in Breast Milk

Min. 1st Qu. Median 3rd Qu. Max. AQL* BQL*

∆9-THC 
(ng/mL)

1.01 2.29 9.47 46.78 323.00 34 20

11-OH-THC 
(ng/mL)

1.33 1.35 2.38 5.45 12.80 5 49

CBD  
(ng/mL)

1.32 2.92 4.99 5.97 8.56 5 49

*AQL (above quantification limits) was defined as ≥1ng/ mL and BQL (below quantification limits) was defined as <1 ng/mL
** The concentration of CBN was BQL in all 54 samples

Cannabinoid Analysis

∆9-THC was detectable in 34 of 54 samples (63%); 
among these, the median concentration of ∆9-THC 
was 9.47 ng/mL of breast milk (range: 1.01, 323.00)



Timing Matters!

Estimate Std. Error 95% CI t value p-value
Uses per Day

(Intercept) 2.21 0.55 (1.08, 3.33) 4.02 <.001
Hoursa -0.02 0.01 (-0.037, -0.0002) -2.25 0.032
Uses/Dayb 0.51 0.23 (0.03, 0.99) 2.17 0.039

Routec

(Intercept) 3.37 0.37 (2.62, 4.12) 9.21 <.001
Hours -0.02 0.01 (-0.04, -0.01) -2.85 0.008
Route: Other 
Only

-0.69 1.15 (-3.06, 1.67) -0.60 0.553

Route: Both -1.11 0.74 (-2.64, 0.41) -1.50 0.146
Puffsd

(Intercept) 3.29 0.68 (1.87, 4.70) 4.81 <.001
Hours -0.02 0.01 (-0.04, -0.00) -2.31 0.031
Puffs -0.04 0.15 (-0.34, 0.26) -0.28 0.785

Heavy Usee

(Intercept) 2.72 0.44 (1.80, 3.64) 6.14 <.001
Hours -0.02 0.01 (-0.04, 0.00) -1.97 0.062
Heavy Use 1.13 0.68 (-0.28, 2.53) 1.66 0.110

There is a reduction in milk ∆9-THC concentration of 2.6% per hour after 
exposure, which can be used to estimate a half-life of approximately 27 

hours for ∆9-THC in human milk

Cannabinoid Analysis



Scatterplot and Fitted Regression 
Last Use of Marijuana, N=34 

Cannabinoid Analysis



Distribution of Hours since Last Dose of Marijuana by Assay 
Result of delta-9-THC Above or Below Limits of 

Quantification, n=54 Human Milk Samples

Cannabinoid Analysis



Cannabinoid Analysis Limitations

• Samples were collected under different conditions, and not all 
breast milk collections were directly observed

• Maternal report was used for marijuana exposure
-All participants completed a 14-day recall guided by trained study staff
who prompted for specific daily use with the aid of a calendar



Marijuana Use in Lactation and Infant 
Developmental Outcomes HMB

Future Research
• Examine the relationship between concentrations of cannabinoids and 

infant/toddler neurobehavioral outcomes using validated maternal report 
questionnaires and face-to-face testing



Summary
• Insufficient data on safety of most medications for the 

breastfeeding infant

• Heroin use in lactation should be avoided

• If prescription opioid use is necessary, or medication assisted 
therapy with methadone, monitor infant for signs of sedation/CNS 
depression

• MAT with buprenorphine or naltrexone compatible with 
breastfeeding

• Very rare ultra-metabolizer genetic polymorphism can lead to 
extremely high levels of morphine in the breastfed infant



Summary
• Alcohol is a common substance used by breastfeeding women 

and blood levels in milk parallel maternal serum levels; clearance 
takes time

• Some indication that depending on dose there may be some 
impact on infant development

• Very limited data on cannabis use and breastfeeding

• Older and current data suggest that THC is measurable in 
breastmilk and may persist for several days

• However, limited data on neurodevelopmental impact

• More work to be done



Thank you

• https://betterbeginnings.org/

• https://mommysmilkresearch.org/

• https://mothertobaby.org/

• chchambers@ucsd.edu


