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Essential Milk Banking Updates: 

^ 
still 

Disclosures 

●  We	have	no	financial	interests	or	other	relationships	with	any	

manufacturer/s	of	any	commercial	products.	

●  We	work	at	Mothers’	Milk	Bank	of	the	Western	Great	Lakes,	a	non-

profit	HMBANA	Accredited	milk	bank.	

Objectives 

●  Identify	two	human	milk	bioactive	factors	that	promote	a	
healthy	infant	microbiome	

	

●  List	two	programs	the	milk	bank	offers	in	addition	to	
providing	pasteurized	donor	human	milk	to	local	NICUs	

	

●  Define	milk	depots	and	milk	dispensaries	

 Lennon’s Lab Updates 

Lennon	Grossenbach	
Junior	Lab	Director	

We’ve	been	busy!	
•  Micro	tes1ng	
•  Drug	tes1ng	
•  COVID-19 updates	
•  Donor	milk	for	

hypoglycemia	&	
mother	baby	unit	

•  Microbiome	
research	

COVID-19 Updates 

•  SARS-CoV-2	is	inac1vated	by	Holder	pasteuriza1on	(Unger	et	al.,	2020).	
•  An1bodies	against	SARS-CoV-2	iden1fied	in	human	milk	aMer	COVID-19	

vaccine	(Perez	et	al.,	2022):	

•  Detec1on	and	neutraliza1on	for	6	months	&	minimal	impact	of	

pasteuriza1on	

 

Perez et al., 2022 

Donor Milk on the Mother Baby Unit 

● Human	milk	contains	essen1al	bioac1ve	factors	that	promote	
immune	development	and	a	healthy	microbiome	

● Offer	parents	increased	feeding	choices	

● Donor	milk	availability	associated	with	higher	breasXeeding	
rates	at	discharge	(Belfort	et	al.,	2018)	

	

● Newborns	who	were	supplemented	with	donor	milk,	instead	
of	formula,	were	five	1mes	more	likely	to	be	exclusively	
breasXed	at	6	months	of	age	(Merjaneh	et	al.,	2021)	

Supplementation on Mother Baby Unit Exclusive Breastfeeding at Discharge 
Donor milk or formula 77% 

Formula only 56% 
Data from Belfort et al., 2018 



Effects of pasteurization 
Human milk 
components 1. Mom’s Milk  2. Donor Milk  3. Formula 

Immune cells 100% 0% 0% 

sIgA antibody 100% 70% 0% 

Lactoferrin 
 100% 40% 

(10-65%) 0% 

Lysozyme 100% 75% 
(30-80%) 0% 

Cytokines 100% Many are retained 0% 

Growth Factors 100% 60-100% 0% 

Oligosaccharides 100% 
150+ types 

100% 
150+ types 

Varies 
2-3 types synthetic 

Gangliosides 100% 100% 0% 

Lipids 100% 100% *Not comparable 

Data from Tully et al., 2001; Riskin, 2020; Peila et al., 2016 

Donor milk on mother baby unit 

Indica1ons	(Sen	et	al.,	2018)	
●  Weight	loss/dehydra1on	
●  Poor	latch	
●  Low	supply	
●  Physician	request	
●  Parent	request	
●  Mul1ples	
●  SGA/IUGR	
●  Hypoglycemia	
●  Jaundice	
●  Breast	anomaly/surgical	history	
●  Mother/infant	separa1on	

Donor	milk	for	hypoglycemia	

Sen	et	al.	(2020).	Journal	of	Perinatology	(2020)	40:1705–1711	
hfps://doi.org/10.1038/s41372-020-00776-y		

Pre	and	post	gel	blood	glucose	(BG)	in	99	infants	>35	weeks	gesta1on	
being	treated	for	hypoglycemia.	There	are	33	infants	in	each	group.		

Donor	milk	for	hypoglycemia	
“The	magnitude	of	rise	in	BG	with	formula	and	gel	is	similar	to	that	
observed	with	donor	milk	and	gel,	sugges1ng	that	both	combina1ons	are	
equally	effec1ve	in	raising	blood	glucose	concentra1ons.”	

	En4re	cohort	(99	babies	>35	weeks)	 Formula	 Donor	Milk		

Pre-gel	BG(mg/dl)è	Post-gel	BG	mg/dl	
(increase)	

36		è	49		
(17	mg/dl	increase)	

37		è	56	
	(19	increase)	

Late	Preterm	subgroup	 Formula	 Donor	Milk		

Pre-gel	BG(mg/dl)è	Post-gel	BG	mg/dl	
(increase)	

35		è	49		
(16	mg/dl	increase)	

37.5		è	59	
	(19.5	increase)	

Term	subgroup	 Formula	 Donor	Milk		

Pre-gel	BG(mg/dl)è	Post-gel	BG	mg/dl	
(increase)	

36		è	54.5	
(18.5	mg/dl	increase)	

37		è	52	
	(15	increase)	

Sen	et	al.	(2020).	Journal	of	Perinatology	(2020)	40:1705–1711	
hfps://doi.org/10.1038/s41372-020-00776-y		
	

Microbiome	defini4on	

Original	defini4on:	Whipps	J,	Lewis	K,	Cooke	R.	(1988).	Mycoparasi1sm	and	plant	disease	control.	In:	Burge	M,	editor.	Fungi	
Biol	Control	Syst.	Manchester	University	Press.	

Modified	defini4on:	Berg	et	al.	(2020).	Microbiome	defini1on	revisited:	Old	concepts	and	new	challenges.	Microbiome,	8,	
103.	hfps://doi.org/10.1186/s40168-020-00875-0	

Berg	et	al.	(2020)			 hfps://crea1vecommons.org/licenses/by/4.0/	

Bio1c	Factors:	
living	
organisms:	
bacteria,	fungi,	
pro1sts	
	
Abio1c	Factors:	
pH,	flow	(fluid	
dynamics),	food,	
medica1ons	

	

Homeostasis 

BreasXeeding	microbiome	
•  Microbiota		
•  HMOs		

•  Food	source	
•  Pathogen	

neutraliza1on	
•  sIgA		

•  Food	source	
•  Promote	homeostasis	

•  Growth	factors,	cytokines,	
and	other	human	milk	
factors	communicate	with	
baby’s	GI	cells		

Retrograde	flow	
from	baby	to	
breast	may	
contain	signals	
that	impact	milk	
microbiome	



Human milk microbiome 
Bio1c	factors	
•  Microbial	communi1es	
Abio1c	factors	
•  	pH,	temperature,	fluid	dynamics	
•  Macronutrients	&	micronutrients	
•  Bioac1ve	factors	

•  sIga	protein		
•  HMO	carbohydrates	

Clinical	factors	that	impact	microbiome	
•  Breast	dysbiosis,	mas11s	
•  Maternal	an1bio1cs,	other	meds	
•  Edema,	engorgement	
•  Maternal	diet		

Ruiz	et	al.,	2019;	Demmelmair	et	al.,	2020		Source:	US	BreasXeeding	Commifee	

Preterm milk microbiota 
Asbury	et	al.	(2020)	Study		
•  86	Preterm	moms	
•  490	samples	from	weeks	1-8	
•  Individualized	microbiota	
•  Changes	over	1me	
Clinical	factors	impac1ng	microbiome		
•  BMI	(pre-pregnancy)	
•  Mode	of	delivery	
•  Maternal	an1bio1cs	

•  Class	
•  Timing		
•  Dura1on	

Source:	US	BreasXeeding	Commifee	
Asbury	et	al.,	2020	

Secretory		
Component	

	

•  Dominant	an1body	in	human	milk		

•  Essen1al	abio1c	factor	in	infant	micriobiome	

Secretory immunoglobulin A 
(sIgA) 

Epithelial cell membrane 

Intracellular Space (cytoplasm) 

   Cell Membrane 

Integral 
protein 

Extracellular Space 
Infant Gut Lumen 

Glycoprotein 

Oligosaccharide 

Lipoprotein 

Epithelial cell membrane 

Neutralization 



Epithelial cell membrane 

Agglutination 

Milk 
Oligosaccharide 

Infant	GI	Microbiome	

Bifidobacterium	longum		
subs.	infantis	

Human	milk	
	oligosaccharide	

Human	milk		
sIgA	

mucus,	surface	
receptors,	gap	
junctions	

Abiotic	factors:	pH,	
flow,	osmolality	

E.	coli	

Biotic	factors	

Milk 
Oligosaccharide 

Neutralization	

Competitive	Exclusion	

Pathogenic	bacteria	
•  Immune	exclusion	via	agglutination	&	enchaining	

•  Prevent	attachment	via	neutralization	
•  Clearance-	physical	removal	from	gut	
•  Enchaining	may	prevent	horizontal	gene	

transfer	

Milk 
Oligosaccharide 

Gopalakrishna	et	al.,	2019;	Hoces	et	al.,	2020;	Rogier	et	al.,	2014	

Probacteria	
•  sIgA	carbohydrate	motifs	as	carbon	source	
•  sIgA	promotes	adhesion	of	good	bacteria	

sIgA	promotes	microbiome	homeostasis	

Rogier	et	al.	(2014)	Gut	Microbes,	5	(5),	663-66.	
	

BreasXeeding	 Formula	Feeding	

hfp://crea1vecommons.org/	licenses/by-nc/3.0/	

https://doi.org/10.4161/19490976.2014.969984 

Human	milk	IgA	may	protect	against	NEC	
Intes1nal	bacteria	bound	to	IgA	an1body	(%)	was	posi1vely	
correlated	with	human	milk	feedings	(Figure	b)	and	nega1vely	
correlated	with	NEC	(Figure	d).	

	

Gopalakrishna	et	al.	(2019).	Nat	Med,	25,	1110-1115.		
hfps://doi.org/10.1038/s41591-019-0480-9	
			



Nutri4on	shapes	the	microbiome	
Breast	Milk	 Pasteurized	

Donor	Milk	 Formula	

Microbiota	 Parent	shares	unique	
microbiota	

No	microbiota				(can	
add	probio1cs)	

Some	contain	
probio1cs		

(usually	1	strain)	

HMOs	 Unique	to	mom		
150+	types	

100%	reten1on	of	
donors’	HMOs	
150+	types	

Synthe1c	
2-3	types	

(Low	concentra1on)	

Non-diges4ble	
carbohydrates	
(GOS,	FOS)	

0	 0	 Some	contain	GOS	
or	FOS	or	mix	

sIgA	An4body	 Unique	profile	reflects	
mom’s	life	history	

70%	reten1on	of	
donors’	sIgA*	 0%	

pH,	osmolality,	
faWy	acids,	

growth	factors		

Shaped	by	evolu1on	
promote	microbiome	

homeostasis	

Human	milk	shared	by	
milk	donors	is	gently	

heat	processed	

Very	different,	many	
factors	lacking	

*Only	applies	to	milk	that	is	Holder	pasteurized.	Significant	loss	of	sIgA	occurs	when	milk	is	retort	processed	
to	create	a	shelf	stable	product	(Lima	et	al,	2017;	Meredith-Dennis	et	al.,	2017)		

Relative abundance at phylum and family levels 

Copyright © 2018 Parra-Llorca, Gormaz, Alcántara, Cernada, Nuñez-Ramiro, 
Vento and Collado. https://creativecommons.org/licenses/by/4.0/ 

Nutrition shapes infant microbiome 

Discriminant analysis of principal 
components (DAPC) plot at OTUs level 
revealed distinct clustering of the 
MOM, DHM, and formula-fed group.  
 

Copyright © 2018 Parra-Llorca, Gormaz, Alcántara, Cernada, Nuñez-Ramiro, 
Vento and Collado. https://creativecommons.org/licenses/by/4.0/ 

Nutrition shapes infant microbiome 

Discriminant analysis of principal 
components (DAPC) at KEGG 
pathways. 
•  Functional activities 

•  Metabolism 
•  Cell signaling 
•  Immune programming 

Copyright © 2018 Parra-Llorca, Gormaz, Alcántara, Cernada, Nuñez-Ramiro, 
Vento and Collado. https://creativecommons.org/licenses/by/4.0/ 

Nutrition shapes infant microbiome 

Copyright © 2018 Parra-Llorca, Gormaz, Alcántara, Cernada, Nuñez-Ramiro, 
Vento and Collado. https://creativecommons.org/licenses/by/4.0/ 

2021 Capacity Building Grant 

Thank you, WALC! 



Milk Depots 

Milk	Collection	Sites:	
●  Accept	milk	
●  Store	milk	in	freezer	
●  Assist	with	milk	transport	to	

milk	bank	
	
Locations:	
●  WIC	clinics	
●  Public	health	departments	
●  Hospitals	
●  Doctor’s	offices	
●  Pharmacies	
●  Lactation	clinics	

25	In	Wisconsin!	   

Wisconsin Depot Locations 

  

Wisconsin Depot Locations New Wisconsin Depot Locations 

Milk Dispensaries 

Milk	distribution	sites:	
●  Dispense	milk	with	provider	

prescription	
●  Ideal	for	short-term	

supplementation	
●  Increased	access	and	ease	
●  Increased	feeding	choices	
	
Locations:	
●  Pharmacies	
●  Hospitals	
●  Clinics	

6	In	
Wisconsin!	

Wisconsin Dispensary Locations 



Donor milk for outpatients 

●  Bridge	feedings	for	breastfeeding	moms	

●  Adoption/surrogacy	

●  Formula	intolerance	

●  Complications	of	prematurity	(NICU	Grads)	

●  Chronic	illness		
○  Spinal	muscular	atrophy	(SMA)	
○  Congenital	or	acquired	conditions	

●  Maternal	illness/hospitalization	

●  Maternal	death	
○  3	days	of	donor	milk	at	no	charge	(IL	and	WI	families)	
○  Additional	coverage	pending	infant	health	concerns	

Outpatient Accessibility 
Charity	Care	

-  Based	on	several	factors	

-  Family	income	/	size	

-  Patient	medical	need	

-  Availability	of	maternal	milk	

-  Maternal	health	

-  Donor	milk	supply	

-  Donor	milk	demand	

Insurance	Coverage		

-  Not	mandated	in	Wisconsin	

-  Private	insurance	may	cover	

-  Insurance	consults	available	

pending	patient	diagnosis	

-  Advocacy	efforts	are	growing!	

	

Give the Gift of Milk! 
Help us save tiny lives by 

referring clients or friends! 

Potential donors who complete 

a pre-screen will receive a 

FREE limited-edition bib!  

While supplies last. 

 

https://www.milkbankwgl.org/

donate-milk/ Mo’ Milk Campaign 

●  Free, limited-edition bibs 

●  Bilingual screening services 

●  Increased Depot options 

●  Expanded courier service 

Bibs for Labs!  

We are also sending bibs for 

donors that are nearly done 

with the donor process.  

 

NOW is the perfect time to 

have labs drawn!  

●  Lab Kits 

●  Quest Diagnostics 

●  Researching mobile phlebotomy 

options 

●  Interested in new lab 

partnerships! 

Poppy’s Dream 

More than Milk	

Bereavement Milk Donation 



Welborn’s Themes 
1.   Grieving	the	loss	of	motherhood	

2.   Pumping	maintained	connection	to	baby	

3.   Pumping	out	of	necessity	

4.   Pumping	as	a	tool	for	grieving	loss	

5.   Support	(or	lack	of)	from	nurses	and	lactation	consultants	

6.   Determination	not	to	throw	milk	away	

7.   Relief	in	learning	about	option	to	donate	milk	

8.   Difficulty	letting	go	of	the	milk	

9.   Giving	meaning	to	the	experience	

10.  Healing	from	loss	

11.   Importance	of	addressing	lactation	with	bereaved	mothers	

Welborn	(2012)	
 

Adopting a Donor Identity 
Overall,	adopting	a	donor	identity	allowed	mothers	to	transition	from	their	

pre-loss	identities	(e.g.,	“mothers	to	be”)	toward	their	new	identity	as	bereaved	
mothers.	As	the	findings	demonstrate,	donating	in	times	of	grief	was	both	

emotionally	and	physically	healing.	

Oreg	(2019) 

“At	the	milk	bank,	we’re	
known	as	‘Everett’s	
family’,	and	that’s	

something	so	special	and	
not	true	anywhere	else.”	
-  Kate,	Everett’s	Mom	 

Important considerations 
●  Milk	donation	is	offered	as	a	choice	

○  “Some	mothers	choose	to	pump	and	donate	to	a	milk	bank.	If	you	would	like	
more	information…”	

●  Some	mothers	may	need	time	to	decide	
○  Keep	milk	safe	in	unit	freezer	

●  There	are	no	exclusions	for	bereavement	donors-	all	milk	is	accepted	
○  There	is	no	minimum	donation-	any	milk	is	accepted	

○  Some	mothers	may	not	need	a	blood	draw	

●  Contact	Milk	Bank	WGL		
○  Bereavement	brochures	

○  Bereavement	in-services	for	staff	

	●  In	person	and	Virtual	Support	
○  Private	Star	Placement	Events	

○  Annual	Candle	Lighting	Ceremony	

Community Partnerships 

★  Conference	Participation	
○  WALC	
○  WAPC	/	WisPQC	
○  ABM	
○  Many	more!	

	
★  Local	Events	

○  Alana	Rose	Foundation	-	Butterfly	Ball	
○  AABN	-	Lift	Up	Every	Baby	
○  So	many	more!	

	
★  Equity	and	Advocacy	

○  Community	Champions	
○  Public	Awareness	
○  Accessibility	

In	the	U.	S.,	black	babies	are	less	likely	to	receive	donor	milk	than	white	babies	
(Boundy	et	al.,	2017).		

Heather	&	Mateo	at	
Milk	Bank	WGL 

Ty1na	(Milk	Bank	WGL),	Dalvery	
Blackwell	(African	American	
BreasXeeding	Network),	&	
Summer. 

hfps://www.usnews.com/news/healthiest-communi1es/ar1cles/2020-09-03/breast-milk-bank-on-mission-to-reduce-inequi1es-for-babies-of-color 

BreasXeeding 
Support	Starts	Here!	

Milk Bank WGL Staff 

We’re	growing!!	



Maura	MacDonald		
OB/GYN	nurse		
Wisconsin	

Dr.	Krystal	Revai	
Pediatrician	
Illinois		

Katherine	Mowen-Matz	
CPA	
Illinois	

Marissa	Grossenbach	
Project	Manager	
Illinois	

Jequeatta	Upton-Smith	
Hospital	Director	
Illinois	

Board of Directors 

Ann Conway 
Wisconsin 
Nurse Executive 

Anna	Eglash	
Medical	Director	
Wisconsin	
	

Saying	goodbye	to	a	dear	friend	and	colleague…	
We	will	all	miss	Marilyn!!	
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