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Breast feeding, and for infants unable to suckle, own 

mothers milk, is recommended for all babies 

• What is the place of 
pasteurised human donor 
milk in preterm care? 

• If own mother’s milk is 
insufficient or unavailable, 
should pasteurised human 
donor milk or preterm 
formula be used? 



Is pasteurised Human Donor Milk (pHDM) the same as 

Own Mothers Milk (OMM)? 

• Pasteurisation reduces immunological 
benefits and eliminates probiotic species 

• Composition, hormones, immune factors,  
and prebiotic and probiotic content 
unique to each mother 

• Nutrient and non-nutrient composition 
affected by maternal health, disease, diet 
and environmental exposures (e.g. leptin, 
cytokines, long chain polyunsaturated 
fatty acids, trans-fats, toxins) 

• Nutrient content of mature milk lower 
than milk from mothers delivering 
preterm  



No strong evidence that pHDM reduces all-cause mortality when 
compared with formula, either as sole diet or as supplement to 
Own Mothers Milk 

Quigley et al Cochrane Library 2014 



pHuman Donor Milk: protection against necrotising enterocolitis  
 
When compared with Preterm Formula (as sole diet) 
Human Donor Milk 1.6% (3/190) 
Formula  7.6% (13/170) 
Risk Ratio  4.6 (1.5, 14.6) 
 
When compared with Preterm Formula  
(as supplement to Own Mothers Milk) 
Human Donor Milk 2.8% (7/248) 
Formula   5.7% (15/261) 
Risk Ratio  1.96 (0.8, 4.7)  
 

No strong evidence 
that pHDM protects 
against NEC when 
used a supplement 
to Own Mothers 
Milk 



Hyde and Modi, updated, 2016 

Pasteurised Human Donor Milk as a supplement to Own Mothers 

Milk and protection against necrotising enterocolitis: updated 

meta-analysis  
 



No evidence that pasteurised human donor milk compared 

with formula as a supplement to Own Mothers Milk 

improves neurodevelopment at 18 months’ corrected age  

O’Connor et al 
JAMA 2016 

Quigley et al 
Cochrane 
Database of 
Systematic 
Reviews 2014 



The commercialisation of Human Donor Milk  



 For profit milk industries 
reduce maternal breastfeeding 
if inappropriately promoted 

Might a commercial Human Donor Milk industry be 

harmful to maternal breastfeeding?  



Adverse impact of marketing breast-milk substitutes 
Brady J, Arch Dis Child 2012 

• The WHO International 
Code of Marketing Breast 
Milk Substitutes was passed 
in 1981 by 118 votes to 1  

• The Code arose out of 
concern that the increase in 
mortality in infants in the 
developing world was 
associated with aggressive 
marketing of formula 

• The Code prohibits 
promotion of formula, 
bottles or teats and gifts to 
mothers or health workers 



Is a Human Donor Milk industry cost-effective?   

• Human Donor Milk (from a not-for-profit UK Human Milk Bank) 
~ £175/litre  
 

• Commercial Preterm Formula     
~ £12/litre 
 

• Commercial Human Donor Milk        
~ £140 - £1700/litre  



Might a Human Donor Milk industry be harmful? 

Ethical considerations   

• Is it acceptable to pay 
donors?  

• Is it ethical to promote 
pasteurised human 
donor milk to 
mother’s, in the 
absence of strong 
evidence of benefit? 



Neonatal 
Intensive Care 
Unit 

• Two-year national surveillance study to quantify the 
burden of necrotising enterocolitis confirmed by 
laparotomy, leading to death, or both, and to identify 
enteral feed related antecedents 

• Data on all live born babies admitted to neonatal 
units between Jan 1, 2012, and Dec 31, 2013, were 
obtained from the National Neonatal Research 
Database 

• Propensity score analysis of the effect of feed 
exposures in babies born before 32 weeks gestation 



Severe neonatal necrotising enterocolitis: 2 year 

national survey 

Overall national incidence of severe NEC (surgery and/or death) in babies 
<32 weeks gestation is 3.13% (95% CI 2.85, 3.42) 



UK-NEC study: infants <32 week gestation 

• 118 073 babies admitted to 163 neonatal units (14678 <32w GA)  

• 462 (3·2%) required surgery and/or died (222; 48·1% died) 

• 50% of babies with severe NEC had only received human milk 

• For babies who received their Own Mothers Milk within 7 days of birth the 
Absolute Risk Difference was -0·88% (95% CI -1·15 to -0·61), Relative Risk 
0·69 (95% CI 0·60 to 0·78), Number Needed to Treat 114 (95% CI 87 to 136)  

• For babies who received no compared with any bovine-origin products 
within 14 days of birth, the absolute risk difference was -0·65% (95% CI -
1·01 to -0·29), Relative Risk 0·61 (95% CI 0·39 to 0·83), Number Needed to 
Treat 154 (95% CI 99 to 345) 

• Unable to assess the effect of human donor milk as use was low 

• Owing to the rarity of severe necrotising enterocolitis, international 
collaborations are needed for adequately powered preventive trials 



Meaning well is not enough, “common sense” is not enough 

• Thymic irradiation of neonates and 5-
fold increase in cancer risk  

• Placing babies on their front to sleep 
and increased cot-death 

• Routine separation of mothers and 
babies and decreased breast-feeding  

• Postnatal steroids and 3-fold increase in 
cerebral palsy  

• Resuscitation with 100% O2 and 3-fold 
increase in mortality compared to air  

• Antenatal steroids in low income 
countries and increased neonatal 
mortality 



Inadequate evidence + well meant belief = risk to patient safety 

• A practice based upon inadequate 
evidence risks imposition upon all 
patients with no prospect of ever 
determining efficacy 

• A randomised trial subjects only 
50% of patients to the (unknown) 
worse treatment, and will ultimately 
establish which is most efficacious 

 Too easy to fall into traps about 
exaggerated research findings 

Controlled evaluation is 
safer than well meant 

belief 



Necessary tests that have not yet been met for pasteurised 

Human Donor Milk 

• Evidence of efficacy 
• Evidence of effectiveness 
• Evidence of safety  
• Evidence of cost benefit 
• Evidence that a commercial 

human milk industry will not have 
adverse impact 

Implication for practice: the benefits of 
pasteurised Human Donor Milk in 
comparison with Preterm Formula, when 
used as a supplement to maternal milk, on 
mortality, NEC, neurodevelopment  and 
other outcomes, is uncertain 



 
SUPPORTING MOTHERS: NATIONAL AUDIT 

Mother’s milk at discharge,  England and Wales, babies <30 weeks 

gestation, 2015 (Neonatal Data Analysis Unit) 



Might benefit from pasteurised Human Donor Milk arise through 

avoidance of bovine products?  

Impact on necrotising enterocolitis 

Exclusive Human Milk diet (no bovine products) versus human milk with bovine 
products (Formula or Bovine Fortifier) on Necrotising Enterocolitis (Bell Stage II 
and above) 



Exclusive Human Milk diet (no bovine products) versus human milk with bovine 
products (Formula or Bovine Fortifier) on mortality 

Might benefit from pasteurised Human Donor Milk arise through 

avoidance of bovine products?  

Impact on mortality 



• The place of pasteurised Human 
Donor Milk and Human Milk 
Banking in preterm care is 
unclear 

• Adequately powered randomised 
controlled trials to address the 
place of Human Donor Milk and 
Human Milk Banking are urgently 
needed 

• The dictum “first do no harm” 
should not be forgotten 

• Considerable improvement in 
supporting mother’s to provide 
milk for their own infants is 
warranted 

Conclusions 
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Pasteurised Human Donor Milk (HDM) compared to preterm 

formula (PTF) as supplement to mother’s milk (MM) or sole feed 

Schanler et al 2005 (N=273; USA) (Bovine Fortifier from 100ml/kg) 
Primary hypothesis: Infants <30w GA fed pasteurized HDM compared to PTF as a supplement to 
MM for 90 days or hospital discharge will have reduced sepsis, NEC, hospital stay, and death  
Outcome: No difference  
 
Corpeleijn et al 2016 (The Early Nutrition study; N=373; Netherlands) (Bovine Fortifier from D11) 
Primary hypothesis: VLBW fed pasteurized HDM compared to PTF as a supplement to MM for 10 
days will have reduced serious infection, necrotizing enterocolitis, and death  
Outcome: No difference  
 
O’Connor et al 2016 (DoMINO trial; N=363; Canada) (Bovine Fortifier from 120ml/kg) 
Primary hypothesis: VLBW infants fed pasteurized HDM compared to preterm formula as a 
supplement to MM for 90 days or hospital discharge will have improved cognitive outcome at 18m 
Outcome: No difference  
 
Colaizy & Higgins (The Milk Trial; N=670; USA) (Fortification standard of care) 
Primary hypothesis: Infants <29w GA receiving little or no maternal milk randomised to pasteurized 
HDM or PTF 
Outcome: Reporting 2018 





Exclusive Human Milk diets using commercial Human 

Donor Milk  

Christofalo et al 2013 (n=53) 
Infants 500-1250g whose mothers did not intend to provide milk randomized to 
preterm formula (BOV) or commercial pasteurized human donor milk and human 
milk derived fortifier (HUM) 
Secondary outcome: NEC all grades higher in BOV (5 cases) vs HUM (1 case); 
surgical NEC BOV (4 cases) vs HUM (0 cases) 
 
Sullivan et al 2010 (n=207) 
Infants 500-1250g randomised to receive BOV or HUM products as a supplement to 
Mother’s Milk  
Secondary outcome: NEC all grades higher in BOV (11 cases) vs HUM (8 cases); 
surgical NEC BOV (7 cases) vs HUM (2 cases) 
 


