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Nutrition-  
High Level of Responsibility 



Nutritional Goals 
• Ensure a growth similar to the IU growth rate 

• Ensure a body composition similar to that of 
the fetus of the same gestational age 

• Prevent postnatal growth failure 

• Minimize the risk of NEC 

• Ensure a satisfactory functional development 

• Improve the health outcomes at the short- 
and long-term 
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• Develop a beneficial intestinal microbiota 

 





REALITY IN OUR NICUs 

 
1. Extrauterine growth retardation is still a problem at 

discharge  
2. Also the body composition at discharge is abnormal 

(decreased lean body mass, increased visceral and total 
adiposity) 

3.   These are  due to inappropriate nutrition with potential    
    negative effect on brain development and late obesity,      
     insulin resistance 
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Recipe=HM 

 

• Dual action 

– Source of nutrients 

– A myriad of bioactive components 

• The most potent immunonutrient 

• A synbiotic 

•  Chronobiotic 





 
BENEFICIAL EFFECTS OF HUMAN MILK 

 
 Evidence show that preterm infants fed HM 

 

• Lower rates of infection (sepsis, UTI)  

• Lower rates of NEC 

• Lower rates of ROP 

• Lower rates of BPD 

• Imroved feeding tolerance 

• Lower MORTALITY 

 

 

  



MOM- Persistent Beneficial Effects 

• Fewer hospitalizations for respiratory illness 
up to 3-7 y of age 

• Overall re-admission rate for infectious 
disorders decreased by 5% for every 
10mL/kg/day of human milk received during 
the NICU stay 

Vohr BR, PoindexterBB, DusickAM,etal. Persistent beneficial effects of 
breastmilk ingested in the neonatal intensive care unit on outcomes of 
extremely low birthweight infants at 30 months of age. Pediatrics. 
2007;120(4):e953–e959.  



MOM- Persistent Beneficial Effects 

 

• Improved neurocognitive outcomes 
outcomes 

 

•Lower rates  of arterial HT, insulin 
resistance, better lipid profiles at 
adolescence 



 

 Human milk is  

 the preferred milk 
for all neonates 
including preterm 
infants  



 







 
 

 

 
MILK BANKING  

  
 
 

 



Babylonia 1780 BC 

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

 



• University of Vienna   
     St. Anna Childrens  Hospital  
 
• Intestinal flora of he neonates 

fed breastmilk is different. 
 

• Breastmilk is life saving. 
 

     «Imperial Institute for 
Maternal and Infant Care» 

      « The first HMB» 

 

        The First Human Milk Bank 
   Vienna 1909 

Theodor Escherisch (1857-1911) 
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• Donor human milk is not the same as MOM 

 

• Donor human milk is not the alternative to 
MOM 

 

• Donor human milk is alternative to formula 



 



This review aimed  

1. to document the published evidence 
regarding the benefits deriving from the 
use of DHM for preterm infants 

2. to address the main concerns limiting its 
widespread adoption as a standard care 

3. to outline the gaps in knowledge, and 

4. to give recommendations for practice and 
suggestions for future research. 



 

• Necrotizing enterocolitis (NEC) 

• Feeding intolerance 

• Bronchopulmonary dysplasia (BPD) 

• Long-term cardiovascular risk factors 

• Allergy 

• Long-term neurocognitive outcome 

 

CLINICAL OUTCOMES-  
RCTs with DHM 



 

1. NEC 

http://www.google.com.tr/url?sa=i&rct=j&q=premat%C3%BCre+bebek&source=images&cd=&cad=rja&docid=WxQA9j-kkjb3cM&tbnid=WZ8HwuXm_x5FpM:&ved=0CAUQjRw&url=http://www.kadinlaricin.net/hamilelik-ve-dogum/premature-dogumlar.htm&ei=7wUpUemHH43RsgawyoDQCA&bvm=bv.42768644,d.Yms&psig=AFQjCNEccqeFgItWAAqDNtEYMLpBao3GVw&ust=1361729222287287


Systematic Reviews 



Donor milk decreases the risk of NEC 79 % (95% CI 24% to 94%). 





• Mataanalysis shows feeding with formula compared with donor 
milk increases the risk of developing NEC.  



NEC 



Feeding Tolerance 



3. Bronchopulmonary 
Dysplasia 



4. Long-term Cardiovascular 
Risk Factors 



6. Allergy 



 

• Safety 

• Alterations in Nutritional/Biological Quality 

• Growth 

•  Does the presence of a human milk bank 
compete with breastfeeding at discharge? 

CONCERNS AND UNCERTAINTIES 



1. SAFETY 



 

2. ALTERATIONS IN 
NUTRITIONAL/BIOLOGICAL 

QUALITY 



2. ALTERATIONS IN 
NUTRITIONAL/BIOLOGICAL 

QUALITY 



3. SLOW GROWTH 



4. DOES THE PRESENCE OF A HUMAN 
MILK BANK COMPETE WITH BF? 



Evidence 

Location Endpoints 

Australia 
Perth 
King Edward 
Memorial Hospital 

Review/Service 
Description 
Opening of a HMB 
 

BF rates at 
discharge 
In 3 y after the 
opening of HMB  

US 
Utah 

BEST (Breast milk 
saves trouble) 
implementation 

BF rates at 
discharge 
HM use in NICU 

Spain 
Madrid 

Opening of a HMB BF rates at 
discharge 
Formula use in 
NICU 







 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 breastfeeding 
at discharge 

Italian Neonatal Network- VON 2010 



 

ESPGHAN 2013 



 







Pediatrics 2016 

• In a multicenter investigation, the use of DHM was 
associated with a 10 % increase in the rate of MOM 
utilization and a 2.6 % decrease in the rate of NEC. 











Gut 2017 









Decreased NEC 



• Texas, Illinois, Florida, 
California, multicentric 
 

• <1250 g, <28 wks 
1587infants  

• BOV vs HUM 













 

 

• All preterm infants 
should be fed human 
milk.  

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

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

 
 
  



ESPGHAN 2013 

 



CONCLUSIONS 

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, 
infection, ROP, BPD, mortality, and neurocognitive 
deficits 

3. OMM is the gold standard, every effort should be 
done to promote lactation 

4. When OMM is not available, DHM is the 
recommended choice.  

5. DHM has to be obtained from HM Banks following 
specific guidelines 





CONCLUSIONS II 
5. DHM is recommended to be fortified for preterm 
infants weighing less than 1800 g 

6. Individualized fortification is recommended 

7. Human milk derived fortifiers would increase the 
quality 

8. DHM is pasteurized to ensure microbiological and viral 
safety 

9. At the moment Holder pasteurization is the best 
compromise to ensure safety and attain milk quality 

10. Pasteurization methods must be optimized. New 
methods are under investigation. Some are promising 
(ex:Flash) 

 



11. Cultural, religious beliefs are not barriers to 
milk banking, alternative models are available  

CONCLUSIONS III 
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