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Objectives
• Discuss benefits of breastfeeding

• Describe anatomy and physiology of lactation

• Discuss common principles of medication use 
during lactation

• Provide examples of medications and 
breastfeeding 
• antihypertensives, antidepressants, antibiotics, 

biologics, imaging



Breastfeeding Benefits 
and Rates





Lars Bode Lab

Obesity, Volume: 24, Issue: 6, Pages: 1213-1221, First 
published: 06 May 2016, DOI: (10.1002/oby.21519) 



Enabling optimal breastfeeding 
would prevent 2619 maternal deaths
& 721 child deaths annually in the U.S.



ACOG Committee Opinion No. 658

Even in high-income countries, infants who 
are not breastfed face higher risks of 

infectious and chronic diseases, and birthing 
people who do not breastfeed face higher 

risks of cancer and metabolic disease.

... a public health issue



Recommendations

Children initiate breastfeeding 
within the first hour of birth and 
be exclusively breastfed for the 
first 6 months of life.

From the age of 6 months, 
children should begin eating safe 
and adequate complementary 
foods while continuing to 
breastfeed for up to 2 years and 
beyond.



UNICEF 2018

Sri-Lanka

Peru, Zambia, Uganda, 
Kenya, Eritrea, Nepal, 
Cambodia, North Korea



CDC - Percentage of U.S. Children Who Were 
Breastfed, by Birth Year



Healthy People 2030



Early, 
undesired

45%

Early, desired
21%

Expected, 
undesired

4%

Expected, 
desired

12%

Breastfed ≥ 12 
months

18%

2 out of 3 women wean earlier than 
they had intended

Stuebe et al (2014). "Prevalence and Risk Factors for Early, Undesired Weaning 
Attributed to Lactation Dysfunction." J Womens Health (Larchmt).



Breastfeeding 
goals

Breastfeeding 
success

Baby friendly 
maternity care

Supportive 
family and 
friends Informed care 

providers

Adequate leave, 
workplace support



▪ Health care providers often provide misinformation about 
medications, imaging, procedures etc. during breastfeeding

▪ Sources of information
▪ Accuracy & Limited data

▪ Medication is a major reason women stop breastfeeding 

▪ However, most medications are compatible with breastfeeding

▪Temporary disruption can affect milk supply. 

▪Advice to pump and discard milk assumes:
▪ that the mother can afford or has a breast pump

▪ that she knows how to use it

▪ that her baby will know how to take a bottle

▪ that she will continue if she has to discard her milk



Your care and support directly affects a 
parent’s breastfeeding success.

Both observational and randomized trials 
demonstrate that routine health care practices can 
enable families to meet their infant feeding goals – 
or derail breastfeeding and increase health risks for 

the parent and child.

First Step: Understand how breastfeeding works



Breast Anatomy



Breast Anatomy

Breast Lobule

• Alveolus (milk gland)

• Lined by single layer of 
milk secreting epithelial 
cells

• Encased by contractile 
myoepithelial cells

• Capillary network





Milk synthesis

PIF (dopamine)

Prolactin

Milk 
secretion

Oxytocin

Anterior 
pituitary

Posterior 
pituitary

Hypothalamus

Paraventricular nucleus

Milk 
ejection 

reflex

Placenta

Progesterone

Milk synthesis (Prolactin)



Milk Ejection Reflex (Oxytocin)

Oxytocin causes contraction 
of myoepithelial cells, 
allowing milk out the nipple



3 Stages 
of 
Lactation

• Mammary growth and 
development

Mammogenesis

• Initiation of milk secretion

Lactogenesis

• Maintenance of milk secretion by 
secretory initiation and 
activation

Galactopoiesis



Mammogenesis
Mammary growth and development

• Increased breast volume due to increased secretory 
tissue from birth through puberty

• Ductular sprouting first trimester

• Lobular formation second trimester

• Fully differentiated secretory units = acini

Controlled primarily by prolactin, while high progesterone levels prevent lactation



Lactogenesis
2 stages

Secretory Initiation

• 2nd half of pregnancy

• Milk with lactose and casein 
begins secretion

• Expressible colostrum 
100ml/day, high in lactoferrin
and IgA

• Held in check by high 
progesterone

Secretory Activation

• 2-3 days postpartum

• Onset of copious milk 
production after delivery

• Due to declining progesterone 
due to placenta delivery

• Elevated prolactin, cortisol, and 
insulin

• Supply demand control



Galactopoiesis

• Continued copious milk production, 9 days after 
birth

• Requires regular milk removal and nipple 
stimulation

• Allows prolactin release from anterior pituitary and 
oxytocin from posterior pituitary



Principles of medication 
use during lactation



Pharmacokinetics in lactation

Pregnancy risk is not the same as breastfeeding risk.



movement 

of drugs 

within the 
body

“Pharmacokinetics is the study of what the 
body does to the drug, and Pharmacodynamics 
is the study of what the drug does to the body.”

the effects of 

drugs and the 

mechanism of 
their action.





Maternal plasma Clearance

Drug entry

Breast milk

Infant plasma

Oral Ingestion

Clearance

Milk/plasma ratio

Relative infant 

dose

Dosing, Mode of 
administration

Half life, 
Maternal drug 
metabolism

Molecular weight, ionization, 
solubility, protein binding, 
mechanism of transport

Child age, 
gestational age, 
concurrent illness

HOW DO DRUGS GET INTO MILK?



Passage 
of drugs

The higher the plasma 

level, the more drug 

enters milk



Drug Factors

▪ Lipid solubility 
▪ The more lipid soluble the higher 

the drug in milk

▪ Molecular size of medication 
▪ The larger the molecular size the 

less likely it is to enter milk 
compartment 
▪ Drugs >800 daltons enter milk poorly

▪ Drugs <300 daltons may enter milk 
easily

▪ Degree of ionization (pKa)

▪ Higher the pKa, the more drug is 
trapped in milk 

▪ Plasma protein binding 
▪ The more a drug binds to plasma 

proteins the less available in the 
plasma 32



Drug Factors

▪ Volume of Distribution
▪ Higher the Vd, the lower the 

levels in milk

▪ Dose
▪ Rapid or sustained release

▪ timing e.g. night

▪ Route
▪ (eg. inhaled, topical, opthalmic

preps)

▪ Transport processes are poorly 
understood
▪ 4 drugs (Cimetidine, Iodine, 

Nitrofurantoin, Acyclovir) thought 
to be transported but 3 do not 
attain clinical levels

33



Maternal Factors 

34

Maternal Plasma Concentration

Plasma Protein Binding 

• How a person's genes affect how they respond to medications

• Ultrarapid metabolizers of cytochrome P450 2D6 → newborn exposed 
to toxic doses of morphine

Maternal Pharmacogenomics

• Take a new dose immediately after breastfeeding!

Timing of Dose

Volume of Breast Milk



Maternal Factors 

35

• Typically < 1%

Average % of drug that will make it into milk  

• How much medications reaches the plasma 

• liver, small intestine.

• Choose drugs with low bioavailability

Bioavailability 

• Long half life drugs problematic if taken over a long 
period → accumulate in infant

• 5 half lives is rule of thumb for drug elimination

Half life 



Infant factors

36

• Care with preterm

Infant gestational age

Puig M: Body composition and growth. In Nutrition in 

Pediatrics, ed. 2, edited by WA Walker and JB 

Watkins. Hamilton, Ontario, BC Decker, 1996.

Mørk Mette L et al. The Blind Spot of Pharmacology: A Scoping Review of Drug 

Metabolism in Prematurely Born Children Frontiers in Pharmacology, 13. 2022  



Infant factors

37

• 1st 4 days postpartum - large gaps 
between alveolar cells

• Amount of milk consumed

Infant chronological age 



Infant factors

38

• Colostrum (minimal risk)

• Full breastfeeding (some risk)

• Late-stage lactation (minimal risk)

Volume of Milk

Breast Milk

61



Infant Stomach Capacity 

39

Day of life 1 Day of life 2-3 Day of life 5-7



Infant factors

40

• Clearance of drugs

Infant chronological age 



Infant factors

41

•Prior dependence or tolerance

Exposure in utero



Infant factors

42

• Low (6-18 months of age)

• Moderate (<4 months + complications)

• High (unstable newborns, premature 
infants, infants with poor renal 
function)

Risk Classification (age)

RELATIVE INFANT DOSE (RID) = the ratio of the dose of medication 

received daily by the infant to the mother's dose; 

% maternal dose - ideally less than 10%



AAP Medications and Breastfeeding: Tips for Giving Accurate Information to Mothers 43



Medication Examples



Breastfeeding and Antihypertensives 

45

▪ Beta Blockers
▪ Preferred: Propranolol, labetalol, and metoprolol (small 

amounts in human milk).

▪ AVOID: Acebutolol, Atenolol

▪ ACE Inhibitors
▪ Preferred: Captopril, Enalapril, Benazepril are preferred in 

breastfeeding mothers.

▪ Avoid: Very premature infants

▪ Calcium Channel blockers
▪ Preferred: Nifedipine, Nimodipine, Verapamil, Nitrendipine

▪ Hydralazine okay

Observe for hypotension and hypoglycemia in newborns exposed to high maternal doses.

relatively large amounts excreted 
into milk and their excretion is 

predominantly renal



Breastfeeding and Antidepressants  

▪ Zoloft (Sertraline) - selective serotonin 
reuptake inhibitors
▪ Small amounts of sertraline and its breakdown 

product, norsertraline, are found in breast milk. 

▪ Mothers taking sertraline while breastfeeding have 
about 1-2% of the medication that passes into the 
breast milk. 

▪ Research on sertraline and breastfeeding have not 
found harmful effects on the breastfeeding infant. 

▪ Long-term studies on infants exposed to sertraline 
in breast milk are limited. 



SSRIs

Hale – Infant Risk

• Low amounts in milk appear to be low
• Limited data



Breastfeeding and Antidepressants 
▪Brexanolone (Zulresso)

▪ Infused over 60 hours 

▪ PP Depression

Wald J, Henningsson A, Hanze E, Hoffmann E, Li H, Colquhoun H, Deligiannidis KM. Allopregnanolone Concentrations in Breast Milk and Plasma 
from Healthy Volunteers Receiving Brexanolone Injection, With Population Pharmacokinetic Modeling of Potential Relative Infant Dose. Clin 
Pharmacokinet. 2022 Sep;61(9):1307-1319. doi: 10.1007/s40262-022-01155-w. Epub 2022 Jul 23. PMID: 35869362; PMCID: PMC9439988.

Maximum RID was 1.3%



Breastfeeding and Antibiotics
• Penicillins, Cephalosporins are safe

• Erythromycin, Zithromax are safe except early PP.
• Increase risk of hypertrophic pyloric stenosis with erythromycin

• Doxycycline
• Possible dental staining in infant

• Short term (< 3-4 weeks)

• Clindamycin
• RID = 0.8% - 1.8% (safe)

• Fluoroquinolones (resistance)
• Ciprofloxacin - use cautiously and for brief periods.

• Ofloxacin, Norfloxacin, Levofloxacin.

• Metronidazole
• Levels in milk moderate but considered safe. 

• Commonly used in neonates.



Immuno-
suppressives

Biologic 
meds

Puchner Aet al. Immunosuppressives 
and biologics during pregnancy and 
lactation : A consensus report issued 
by the Austrian Societies of 
Gastroenterology and Hepatology and 
Rheumatology and Rehabilitation. 
Wien Klin Wochenschr. 2019 
Jan;131(1-2):29-44.



Biologics

• Milk transfer 
is negligible

• Limited data



Radiocontrast Agents
• Iodinated, but iodine is not released.

• Clears body within 1-4 hours

• Limited transfer to milk

• Not orally bioavailable

• No interruption of breastfeeding

Gadolinium-Based Contrast
• Contrast agent to enhance vascular structures and 

organs during MRI

• No interruption of breastfeeding



Nuclear Medicine and Radioisotopes

• VQ scan
• 12–24-hour interruption in breastfeeding required 

due to the IV administration of Tc- 99m MAA

• FDG-18 (PET) Scan
• Very little FDG in milk 

• Milk is safe

• The lactating breast accumulates FDG
• Contact between dyad should be limited for 12 hours after 

injection to minimize radiation exposure to the infant

• Another caregiver feeds infant expressed milk



Recommendations for I-123

• ATA: breast milk should be 

pumped and discarded for 3-

4 days

• ICRP: breast milk should be 
pumped and discarded for >3 

weeks due to risk of I-131 

contamination



Summary: Risk assessment

• Questions:

• Timing

• Dose

• Family, medical and pregnancy history

• Short-term or long-term use

• Acute or chronic

• Prematurity

• Age of child

• Other exposures



56

Medication Needed



Overview

57

• “Erring on the side of caution” 

• preserve breastfeeding relationships

• very few medications are truly incompatible with 

breastfeeding.

• Check accurate resources 



12
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FIRST DATABANK

LEXI-COMP

CLIN-EGUIDE

PDR
Number of drugs considered safe

Akus M, Bartick M. Lactation Safety Recommendations and Reliability Compared in 10 
Medication Resources Ann Pharmacother. September 2007;41(9):1352-1360.

RESOURCES MATTER: Lactmed, mothertobaby.org, elactancia, Infant risk Center



Thank you!
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