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Outline	
	

•  The	key	role	of	human	milk	(HM)	in	shaping	the	
health	

•  The	vital	importance	for	preterm	infants	
•  Emerging	bioac<ve	compounds	in	HM	
•  Donor	human	milk	(DHM):	the	second	best	op<on	
•  Clinical	benefits	deriving	from	the	use	of	DHM		
•  Human	milk	banking	in	Europe,	some	prac<cal	

and	organiza<onal	points	



Nutri<on	is	a	key	factor	for	normal	development	of	
all	fetal	(and	neonatal)	organs	and	their	func<on.	



Cri=cal	(Vulnerable)	Window	



Impact	of	Nutri=on-	Lung	

Normal	lung	development	occurs	in	dis<nct	stages,	all	can	be	affected	by	impaired	availibility		
of	oxygen	and	other	nutrients.	



Brain 

The	most	cri<cal	period	of	
brain	growth	and	
development	for	humans	
corresponds	to	the	third	
trimester	of	pregnancy		



O	

O’Mahony	S.	Neuroscience	2017	

Gut Microbiota 



All	under	our	hands…	

•  For	preterm	infants	
these	developmental	
processes	take	place	
in	the	neonatal	
intensive	care	unit	
(NICU)	environment.	

High Level of Responsibility 



 
Jean Anthelme Brillat-Savarin 

1755-1826 
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Tell me what 
you eat and I 
will tell you 

what you are ! 



Nutrition is fundamental 
for..  

 
 

•  growth  
•  development and 
maturation of the tissues 
and organs 
•  “programming” 

•  development of a 
balanced microbiota 



Nutri=onal	Goals	
•  Ensure	a	growth	similar	to	the	IU	growth	rate	

•  Ensure	a	body	composi<on	similar	to	that	of	the	fetus	
of	the	same	gesta<onal	age	

•  Prevent	postnatal	growth	failure	
•  Minimize	the	risk	of	NEC	
•  Ensure	a	sa<sfactory	neurocogni<ve	development	
•  Promote	the	development	of	a	balanced	intes<nal	
microbiota	

•  Improve	the	health	outcomes	at	the	short-	and	long-
term	

Arslanoglu	S.	Enteral	Nutri<on	of	Preterm	Infants.	Textbook	of	Neonatology	2017	



Recipe=HM	
	

•  Dual	ac<on	
– Source	of	nutrients	
– A	myriad	of	bioac<ve	components	

•  The	most	potent	immunonutrient	
•  A	synbio<c	
•  	Chronobio<c	
•  Proven	clinical	benefits	



HUMAN	MILK	

•  Human	milk	is	an	
admirable	biological	fluid	
that	has	evolved	through	
millions	of	years	

•  Sustains	life	in	a	pathogen	
rich	and	nutrient-poor	
extrauterine	environment	

•  Crucial	for	nutri<on	and	
immuno-protec<on	and….	



PROVEN	HEALTH	BENEFITS	OF	
HUMAN	MILK-	Term	Infants	

Preven=on	against	
•  Infec<on	
•  Obesity	
•  Diabetes	
•  Guluten	enteropathy,	IBD	
•  Leukemia	
•  SIDS	
•  Allergy	
Improves	NC	Outcome	
Decreases	Mortality	



PROVEN	HEALTH	BENEFITS	OF	
HUMAN	MILK-	Preterm	Infants	

•  Preven=on	against	NICU	Challenges	
	Sepsis*	
	NEC	
	BPD	
	ROP	

•  At	intermediate	and	long-term	effect	
	Improves	neurocogni<ve	outcome	
	Preven<on	against	CV	disease	risk	factors	

•  Decreases	mortality*	

		
	





Every	Drop	is	Gold	

HM	is	a	life-saving,	
disease	preven=ng	
immuno-potent	
nutrient.	

Therapeu=c	
nutrient	



HM-	A	Myriad	of	Bioac=ve	
Compounds	

HAMLET	



HAMLET  
(human alpha-lactalbumin made 

lethal to tumor cells)  

Ho C S, J; Rydström, A; Trulsson, M; Bålfors, J; Storm, P; Puthia, M; Nadeem, A; 
Svanborg, C (Oct 2012). "HAMLET: functional properties and therapeutic potential.". 
Future oncology (London, England) 8 (10): 1301–13.	

 
A vast 
antitumoral 
activity 

 	









Prebiotics 



Composed	of	the	five	monosaccharides	glucose	(Glc),	galactose	(Gal),	N-acetylglucosamine	
(GlcNAc),	fucose	(Fuc)	and	sialic	acid	(Sia),	with	N-acetylneuraminic	acid	(Neu5Ac)	as	the	
predominant.	

	
Bode	L.	Human	milk	oligosaccharides:	every	baby	needs	a	sugar	mama.	Glycobiology.	2012	
Sep;22(9):1147-62.	



Timeline	with	Key	Events	in	HMO	Discovery		

	
Bode	L.	Human	milk	oligosaccharides:	every	baby	needs	a	sugar	mama.	Glycobiology.	
2012	Sep;22(9):1147-62.	









	
Bode	L.	Human	milk	oligosaccharides:	every	baby	needs	a	sugar	mama.	Glycobiology.	2012	Sep;22(9):
1147-62.	



	
A	substract	u<lized	
selec=vely	by	the	host	
microorganisms	and	
confers	health	
benefits	



	
Selec=vity	

	





WHEN	SCIENCE	IS	TRANSLATED	
INTO	PRACTICE	





Gutl	dysbiosis	
Unbalanced	inflammatory	responses	
Accentuated	cell	death		



July	2017	



Provision	of	HM	is	vital	for	the	
preterm	infants!	



SCIENTIFIC	AUTHORITIES	



•  All preterm infants should receive human milk. 
Human milk should be fortified, with protein, 
minerals, and vitamins to ensure optimal nutrient 
intake for infants weighing <1500 g at birth. 

 
 
 
 
•  Pasteurized donor human milk, appropriately 

fortified, should be used if mother’s own milk is 
unavailable or its use is contraindicated. 

Recommendations on Breastfeeding Management for Preterm Infants 

Arslanoglu	S	 39	
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Arslanoglu	S	 40	
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ESPGHAN 2013 



Arslanoglu	S	 42	
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•  All preterm infants 
should be fed human 
milk.  

•  Human milk should 
be fortified for the 
infants < 1800 g. 

•  When breast milk is 
unavailable donor 
milk should be used.  

 
  

Arslanoglu	S	 43	



In	Press	

4	



PROVEN	BENEFITS	OF	DONOR	
HUMAN	MILK	



Arslanoglu	S	 46	



ESPGHAN 2013 



Pediatrics 2016 



2018	





NEC	







 ITALIAN NEONATAL NETWORK-VON 
2010 Data 

•  Data from 83 NICUs 
participating to VON 

 
•  Subjects: 4277 VLBW infants 

•  Breastfeeding at discharge 
•  Any 
•  Exclusive 

•  Centers without HMB: 64 
 3333 infants 

•  Centers with HMB: 19 
 944 infants 



Exclusive	breasaeeding	at	
discharge	

Italian Neonatal Network- VON 2010 





	
•  The	 origins	 of	 donor	 milk	
banking	 go	 back	 to	 earlier	
<mes	 when	 children	 were	
breas t	 fed	 by	 f r iends ,	
rela<ves	 or	 strangers	 -	 a	
prac<ce	 referred	 to	 as	 "wet	
nursing".		

Alexey	Venetsianov		
Wet-Nurse	with	a	Child,	1830.	



Among	the	wealthy	
upper	class	in	European	
countries	from	1500	to	
1700	the	hiring	of	wet	
nurses	was	the	norm.	



Babylonia	1780	BC	

Evidence	of	 the	 support	 for	 "wet	 nursing"	 is	 already	
present	in	the	Code	of	Hammurabi. 



					Transi=on	from	wetnursing	to	HM	
banking	in	1909	



Theodor 
Escherich 
(1857–1911) 
  
 
The first 
human milk 
bank in 
Vienna - 1909 



It	has	been	integrated	
into	the	na=onal	

strategies	to	improve	
health	in	the	

developed	countries.	



EMBA: 
• Officially founded 
in 2010 
• Not for profit 
• No 1 aim: to 
promote 
breastfeeding 





Guidelines	



PATH Technical Advisory Group 
Meeting  

 











Take	Home	Messages	
1.	Human	milk	is	the	best	food	for	all	neonates	and	has	
vital	importance	for	sick	and	preterm	infants	in	NICU	
2.	Absence	of	human	milk	is	associated	with	NEC,	
infec<on,	ROP,	BPD,	mortality,	and	neurocogni<ve	
deficits	
3.	OMM	is	the	first	choice,	every	effort	should	be	done	
to	promote	lacta<on	
4.	When	OMM	is	not	available,	DHM	is	the	
recommended	choice		
5.	DHM	has	to	be	obtained	from	HMBanks	following	
specific	guidelines	



Take	Home	Messages	II	
5.	DHM	should	be	for<fied	for	preterm	infants	
weighing	less	than	1800	g	
6.	Individualized	for<fica<on	is	recommended	
7.	DHM	is	pasteurized	to	ensure	microbiological	and	
viral	safety	
8.  At	the	moment	Holder	pasteuriza<on	is	the	best	

compromise	to	ensure	safety	and	ahain	milk	quality	
9.  	New	methods	are	under	inves<ga<on.	Some	are	

promising	(ex:Flash)	
10. Cultural,	religious	believes	are	not	barriers	to	milk	

banking,	alterna<ve	models	are	available		
	



Providing human milk for preterm infants 
has become a human right to give a good 
start to life … 



EVERY	DROP	IS	GOLD	



THANK	YOU…	

sertacarslanoglu@gmail.com	


