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Disclosure 

 Nothing to disclose 



Colostral Phase (Day 1-2)  



From Day 3 to Day 4 Postpartum 



Differences in Colostrum vs Mature Milk 

 Colostrum 
 First stage of breast milk 
 Thicker than other milk, Yellow in color/creamy 
 High in protein, High in immunoglobulins 
 Last only a few days after birth 
 Gaps between lactocytes large and allow drugs to transfer easily 
 Limited Volume  30-60 cc per day 

 Mature Milk 
 Final milk produced 
 90% water, 10% carbs, protein, fats 
 2 types – foremilk and hind-milk – Interesting but clinically irrelevant 
 Gaps between lactocytes are tight and drug transfer is restricted 

 
 

American Pregnancy Association. “Breastfeeding: Overview." August 2015. Retrieved March 22, 2016, from 
http://americanpregnancy.org/breastfeeding/breastfeeding-overview/ 

 

http://americanpregnancy.org/breastfeeding/breastfeeding-overview/


Current studies 

 20,165 results mention “human milk” or “breast 
milk”* 
 802 case reports 
 417 systematic reviews** 
 

 Only 276 of 1500 total drugs have calculable RIDs 
 
 
 

*PubMed search performed using “Human Milk” OR “Breast Milk,” limited to English language 
**PubMed’s algorithm for systematic reviews is designed to retrieve evidence-based medicine, 
practice guidelines, meta-analyses, reviews of clinical trials, and integrative studies via a complex 
search strategy. Strategy located at: 
https://www.nlm.nih.gov/bsd/pubmed_subsets/sysreviews_strategy.html 

 

https://www.nlm.nih.gov/bsd/pubmed_subsets/sysreviews_strategy.html
https://www.nlm.nih.gov/bsd/pubmed_subsets/sysreviews_strategy.html
https://www.nlm.nih.gov/bsd/pubmed_subsets/sysreviews_strategy.html
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Use AUC Data to calculate Cave 
over any dosing interval 

Dosing Interval  

Cmax 



Use Relative Infant Dose  
(when possible) 

 

Estimated Milk intake = 150 cc/Kg/day 



Example of where case studies  
could offer limited information 

 Limited number of subjects 
 Limited dosing regimens  
 Amount 
 Timing of interval (qid, tid, bid) 
 IV, Oral, IM, Topical, etc. 

 Limited information on breastfeeding phase 
 Early stage or Late stage lactation  

 May not be replicable 
 Methodology of analysis is variable and difficult 
 Pharmacokinetics of drug 
 T1/2, Vd, Bioavailability, Steady State  

 



Streamlining Lactation Studies 



Sample Collection 

 Evaluate milk production (Exclusive or partial) 
 Cover time from dose to trough 
 Use as many milk samples as reasonable (7-8/24 

hours) 
 Pump both breasts completely, mix together, decant 

and freeze 
 Freezing in refrigerator is generally adequate (only 

exception may be really unstable drugs) 



Eliminate Redundant Procedures on Mom 





Inclusion Criteria for Breastfeeding Studies 

 Sample in period of major milk production 
 Include only Moms “exclusively” breastfeeding  
 Postpartum=   2 weeks to 6 months 

 Avoid moms using Formula 
 Alters daily milk production, hence weakens design 

 Measure milk production using Hale/Hartmann’s hourly 
pumping method if needed. 
 > 450 mL/day milk production 
 18-45 years of age 
 Normal full term pregnancy 
 BMI = 18-34  
 Non smokers 

 



How to find the patients on the drugs of interest? 

 Websites (InfantRisk Center 1.1 million/year) 
 Call centers such as the InfantRisk Center 
 Immediate recruitement 
 20% Healthcare professionals 
 80% Mothers 

 Breastfeeding Clinics 
 Create Network of Referral Centers 
 SMFM 

 National Associations  
 ILCA/USLCA 
 Academy of Breastfeeding Medicine 
 AAP 



Study Design 

 Unless you have a huge population,  design the study 
to promote Remote sample collection for drugs 
already consumed by mom 

 Full study design with 5-20 patients can still be 
remotely collected. (All over USA) 

 Mesalamine (n=11) 
 Aspirin (n=7) 
 Montelukast (n=7) 

 In-house for PI-Administered drugs possible but 
difficult 

 Case reports  
 



Pharmacokinetics in Design 

 Try to sample at Steady State 
 Try to thoroughly sample one dosing period 
 8 hours-24 hours 

 0, 1, 2, 4, 6, 8, 12, and 24 hours 
 14 days 

 0, 2, 4, 8, 12, 24 hours, daily thereafter. 
 Make sampling convenient.  Limit  0300 samples. 
 Let mom collect her own samples and freeze before 

transport.  Greatly reduces cost. 
 Provide exact hours for sampling to mom. 
 Limit Plasma sampling 
 Its interesting but of limited value. 
 Limit sampling of infant.  Traumatic, phlebotomists must be capable  

 



Ethics  

 How do you handle the study of ‘dangerous’ drugs 
 Lithium, methamphetamine, Marijuana, Phencyclidine 
 Is it proper to do such a study? Does this “reinforce or support” moms to use 

them by your studying of them? 
 What about drugs of abuse 
 How do we protect patient confidentiality? 
 How do we keep them from being charged with “Child Endangerment” by 

aggressive law enforcement? 
 Baker and Hale’s marijuana study ? 

 What about drugs with significant risks, but also significant 
benefits  
 Biological IgG drugs (anti TNF, anti MS drugs, etc) 
 Anticancer drugs 
 Antipsychotic drugs 
 
 
    



Concentrations of methylprednisolone in human milk at day 1, day 2, and day 3 after 
intravenous doses of methylprednisolone (1000 mg). 
  
 

Methylprednisolone into Human Milk 
Following High IV Doses for Multiple Sclerosis* 

*Cooper C., Felkins K, Baker T, Hale T. Transfer of Methylprednisolone into Human Milk. J Hum Lact. 
2015  May;31(2):237-9. doi: 0.1177/0890334415570970.Epub 2015 Feb 17.  

RID= 
1.45 

RID= 
1.35 

RID= 1.15 



The case of Nataluzimab 

Non-steady state 



Hilary E. Rowe, Kathleen Felkins, Shaun D. Cooper and Thomas W. Hale.  Transfer of Linezolid into Breast Milk.  J Hum Lact published online 6 August 
2014. DOI: 10.1177/0890334414546045  

RID=7.85 

RID=15.61 

Transfer of Linezolid into Human 
Breastmilk 
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