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Objectives

• Necrotizing enterocolitis 
• Mother’s own and donor milk  improve 

VLBW outcomes
• NICU challenges re: human milk
• Pasteurized donor human milk quality 

and safety
• Milk Banking overview 
• UC Health Milk Bank



Too many of these VLBW babies still get necrotizing 
enterocolitis - NEC

Physiology

• Inflammation of the bowel wall
• Necrosis of the bowel wall 
• Bowel perforation
• Bacteria, air and stool spill into belly
• Bacteria enter the blood
• Widespread infection (sepsis)
• Dis-regulated coagulation (DIC)
• Widespread inflammation 
• Shock 
• Death

Clinical presentation

• Distended belly
• Blood in stool
• Vomiting, poor feeding
• Pain 
• Blue discoloration of belly
• Low blood pressure
• Poor breathing
• Air in bowel wall or belly on x-ray
• Bleeding and oozing from body



NEC short and long-term outcomes

• No feedings for 10-14 days

• Prolonged antibiotic treatment

• Ventilator or breathing help

• Prolonged IV nutrition

• Central line placement

• Bowel resection

• Colostomy 

• Poor growth

• Cerebral palsy

• Short bowel syndrome

• High mortality

• Huge cost to baby, family, insurers. 



Impact of donor milk availability on breastmilk use and 
necrotizing enterocolitis rates

• CPQCC (California Perinatal Quality Care Collaborative) data during 2007-2013 
work on NICU human milk feeding project (42,532 infants)

• PDHM use  38% to 81%

• Breastmilk at DC 45% to 53% 
• NEC rate 5.7% to 2.9%

• As a hospital implemented PDHM use;
üBreastmilk rate at discharge increased by 10% 
üNEC decreased by 2.6%

Henry C. Lee et al. Pediatrics 2012;130:e1679-e1687



Percent of eligible infants with NEC by collaborative participation.

Henry C. Lee et al. Pediatrics 2012;130:e1679-e1687
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From: Effect of Supplemental Donor Human Milk Compared With Preterm Formula on Neurodevelopment of 
Very Low-Birth-Weight Infants at 18 MonthsA Randomized Clinical Trial

JAMA. 2016;316(18):1897-1905. doi:10.1001/jama.2016.16144



Fortification of Human Milk for Preterm Infants: Update and 
Recommendations of the European Milk Bank Association (EMBA) 
Working Group on Human Milk Fortification 

Recommendations 
• Given the solid evidence, human milk feeding has become a basic right for preterm infants.
• Mother’s own milk is the first choice in preterm infant feeding and strong efforts should be 

made to promote lactation. When mother’s milk is not available, donor human milk is the best 
alternative. 

• EMBA WG on HM Fortification, in parallel with Milan Consensus (42) recommends fortification 
of HM for preterm infants with a birthweight <1,800 g. 

• Human milk fortification can be started safely with multi-nutrient fortifiers when the milk 
volume reaches 50–80 ml/kg/d. 

• Optimization of HM fortification is required. Individualized fortification (Adjustable or Targeted) 
is the recommended method for HM fortification. Targeted Fortification may need some fine 
tuning. 

• Quality improvement of the fortifiers is an ongoing process. Because of the limited efficacy and 
safety data and ethical concerns, it is too early to draw conclusions about the use of HM-based 
fortifiers. 

Frontiers in Pediatics 22 March 2019 doi: 10.3389/fped.2019.00076 



Racial/ethnic disparities and human milk use in necrotizing 
enterocolitis 
Gregory P. Goldstein, Vidya V. Pai, Jessica Liu, Krista Sigurdson, Lelis B. Vernon, Henry C. Lee, Karl G. Sylvester, Gary M. Shaw and Jochen 
Profit

• Trends in NEC incidence and human milk use at discharge were evaluated by race/ethnicity among 
47,112 very low birth weight infants born in California from 2008 to 2017 

• Annual NEC incidence declined across all racial/ethnic groups from an aggregate average of 4.8% 
in 2008 to 2.6% in 2017 

• Human milk use at discharge increased over the time period across all racial groups, and non-
Hispanic (NH) black infants received the least human milk each year 

Pediatric Research (2020) 88:3–9; https://doi.org/10.1038/s41390-020-1073-5 



Racial/ethnic disparities and human milk use in necrotizing 
enterocolitis 
Gregory P. Goldstein, Vidya V. Pai, Jessica Liu, Krista Sigurdson, Lelis B. Vernon, Henry C. Lee, Karl G. Sylvester, Gary M. Shaw and Jochen 
Profit

• Although NEC incidence has declined substantially over the past decade, a sizable racial/ethnic disparity 
persists. 

• Black race was not associated with NEC after adjusting for human milk use, suggesting the critical role of 
human milk in explaining some of the disparity in NEC incidence among black versus white infants 

• Quality improvement initiatives augmenting human milk use may further reduce the incidence of NEC in 
vulnerable populations. 

Pediatric Research (2020) 88:3–9; https://doi.org/10.1038/s41390-020-1073-5 



Rationale for Human Milk in the NICU

• NEC prevention

• Reduction of other complications: 
• Chronic lung disease
• Retinopathy of prematurity
• Shorter TPN days
• Less feeding intolerance
• Shorter hospital stay
• Improved neurodevelopmental outcomes
• Lower readmission rates post NICU 

discharge
• PDHM use sends a strong message about the 

importance of mothers’ own milk



Biology of human milk–
much more than nutrition

• Macro/micronutrients
• Vitamins/minerals
• Enzymes 
• Probiotic Bacteria 
• Immunology

• Lysozyme
• Immunoglobulins
• Lactoperoxidase
• Lactoferrin, lactoferricin
• Nucleotide-hydrolyzing and anti-idiotypic antibodies
• Live cells; stem cells, macrophages, lymphocytes, 

neutrophils
• Cytokines
• Fatty acids, milk peptides, nucleotides
• Hormones, growth factors, Bifidus factor
• Adhesion molecules
• Oligosaccharides, prebiotics, glycoproteins, 

glycolipids
• Complement
• Interleukin receptors and antagonists
• Toll-like receptors
• Mucins
• Lactadherin

58 
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What’s the difference between mother’s own milk and 
pasteurized donor human milk?

raw milk

frozen

shipped

thawed
pasteurized 
(30 min at 
62.5 deg C)

frozen

shipped

thawed & 
fed Abolished:

✕ Live cells
✕ Bacteria
✕ Viruses (mostly)
✕ Lipase

Reduced
↓ IgM
↓ Vit C
↓ Lysozyme 
↓ EPO
↓ Zinc
↓ Leptin

Intact:
✓ Macronutrients
✓ Micronutrients, Iron
✓ Vit A, B6
✓ IgG
✓ IgA, sIgA
✓ IL and TGF
✓ Adiponectin
✓ ghrelin
✓ Insulin 
✓ Amylase
✓ Lactoferrin 
✓ Human Milk 

Oligosaccharides
✓ Covid vaccine antibodies!



VLBW infant growth promotion
*Hot Topic*

1. All human milk feedings are fortified for VLBW infants 
• Protein
• Calcium/phosphorus
• Calories 

2. Provision of extra nutrients can prevent complications
• First 7 days are critical
• Poor growth/short stature
• Rickets (osteopenia)
• Neurodevelopmental delays

3. Milk analysis of MOM is future target
4. Donor Milk analysis can help reach targets for protein 

and calories
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abstractThe use of donor human milk is increasing for high-risk infants, primarily 
for infants born weighing <1500 g or those who have severe intestinal 
disorders. Pasteurized donor milk may be considered in situations in which 
the supply of maternal milk is insuffi cient. The use of pasteurized donor milk 
is safe when appropriate measures are used to screen donors and collect, 
store, and pasteurize the milk and then distribute it through established 
human milk banks. The use of nonpasteurized donor milk and other forms 
of direct, Internet-based, or informal human milk sharing does not involve 
this level of safety and is not recommended. It is important that health 
care providers counsel families considering milk sharing about the risks of 
bacterial or viral contamination of nonpasteurized human milk and about 
the possibilities of exposure to medications, drugs, or herbs in human milk. 
Currently, the use of pasteurized donor milk is limited by its availability 
and affordability. The development of public policy to improve and expand 
access to pasteurized donor milk, including policies that support improved 
governmental and private fi nancial support for donor milk banks and the 
use of donor milk, is important.

INTRODUCTIONHuman milk provides health benefits for all newborn infants but is of particular importance for high-risk infants, especially those born with very low birth weight (<1500 g). Donor human milk also can be beneficial to supplement the mother’s own milk when necessary. The evidence to support the use of donor human milk has been reviewed,  1   – 6 and recent studies 7 – 9 support health benefits for its use in infants with a birth weight <1500 g, especially in decreasing rates of necrotizing enterocolitis.Donor milk banks represent a safe and effective approach to obtaining, pasteurizing, and dispensing human milk for use in NICUs and other settings. However, accessibility to donor milk in the United States 

POLICY STATEMENT Organizational Principles to Guide and Define the Child Health Care System and/or Improve the Health of all Children

To cite: AAP COMMITTEE ON NUTRITION, AAP SECTION ON 
BREASTFEEDING, AAP COMMITTEE ON FETUS AND NEWBORN. 
Donor Human Milk for the High-Risk Infant: Preparation, 
Safety, and Usage Options in the United States. Pediatrics. 
2017;139(1):e20163440
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Recommendations for exclusive human 
milk diet for VLBW (base milk):
1. Surgeon General Call to Action (2011)
2. AAP Donor Milk Policy (2017)
3. AAP Perinatal Guidelines (2017)
4. AAP Nutrition Book (2020)
5. HHS Dietary Guidelines (2020)
6. AAP Red Book (2021)



Why are not all NICUs 
using donor milk?

• Lack of belief in benefits of human milk
• Experience and comfort with formula
• Resistance to change
• Lack of understanding of the evidence
• Lack of agreement between physicians-

nurses-dieticians-lactation-families
• Lack of regulatory requirement
• Cost concerns
• Safety concerns 
• Parents don’t know to ask L
• Worry about low calorie donor milk and poor 

growth



Premature Infant Nutrition- supporting human milk in the NICU

1) Promote human milk culture 
• Multidisciplinary team
• Lactation support 
• Nutrition support 
• Equity lens
• Staff education

2) Maximize maternal milk production
• Parent education and identification of mother’s goals
• Maternal discharge with efficient electric double pump
• Pumping guidelines- when to start, how long, how often, modifications per milk production and maternal goals
• Cleaning, storage, transport instructions

3) Prevent NEC
• Strive for 100% human base milk diet until 34 weeks
• Provide donor milk if MOM runs short or is contraindicated
• Equitable guidelines regarding donor milk initiation and duration

4) Promote growth
• Fortification strategies to maximize human milk exposure
• Encourage fresh MOM feedings
• Facilitate direct breastfeeding (over bottle feeding)

5) Prepare nutritional discharge
• Education about maximizing milk nutrient content and fortification 
• Utilize fortification strategies to maximize MOM and direct breastfeeding
• Communicate plan to outpatient provider



Non-profit milk banking

• Regulated by HMBANA
• CDPH requires a tissue bank license
• FDA site visit
• Good Manufacturing Processes 
• Food Safety Modernization Act compliance
• Milk donors are not paid
• PDHM is priced by production cost (non-profit)

• Milk heat pasteurized 
• There are 31 HMBANA milk banks in North 

America





Pasteurized Donor 
Human Milk: 
Quality and Safety

• HMBANA
• Ca Tissue Bank License
• FDA food facility registration
• Facility construction
• Food Safety training

Regulatory:

• Staff training
• Strict adherence to donor screening rules
• Donor blood testing
• Donor provider consent
• Close contact with donors

Milk donor:

• Milk cultures (before and after)
• Nutrient analysis 
• Pooling 
• Pasteurization 

Milk processing:

• Bottles and capping system
• Rapid cooling 
• Labeling
• Freezer storage and transport policies

Milk product management:



Donation Process



Who donates milk?

• Working moms with extra
• Overproducers
• Health care workers (!)
• Daily expression to donate
• Freezer cleanout 
• Infant refusal/intolerance of milk 

(FFA/lipase) or allergy
• Bereaved mom
• Surrogate 
• Average milk donation is 650 ounces



Donor approval basics

In general: 

• Healthy mother

• Extra milk

• More than 100 ounces

• Baby less than 12 months old

• Milk less than 8 months old

• Mom and baby provider approval 
of donation

Areas of concern:

• Medications 

• Supplements

• Risk for bloodborne infections/STDs

• Street drug use

• Live virus vaccines (temporary)

• Transfusion (temporary)

• Placental encapsulation (temporary)

D
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Name: 

Donor ID #: 

DOB: 



Engaging the milk donor

2,000 oz donated!!

THANK
YOU!

G I V I N G  I S  N O T  J U S T  A B O U T  M A K I N G  A
D O N A T I O N ,  I T ' S  A B O U T  M A K I N G  A

D I F F E R E N C E  -  K A T H Y  C A L V I N  

T H A N K  Y O U  F O R  Y O U R  D O N A T I O N !



Grief milk donation

• 3-5% of milk donors
• Pump for several weeks/months
• May be very fulfilling/healing for the family
• Honors the child
• Legacy from mother and child
• Feeling like a mother, using the child’s 

name
• Changes an abrupt loss into a gradual 

weaning under mother’s control
• Resolving the ambiguity of the 

psychological presence but physical 
absence of the child



Milk Processing



How do we prevention of 
bacterial contamination of milk?

• Donor education about clean milk expression
• Pre-culture for spore forming bacteria
• Clean laboratory technique
• Proper pasteurization
• Post pasteurization culture
• Proper cold storage
• Proper cold transport/shipping



Why do we pool milk?

• To minimize variability of milk calories/protein
• Thaw donations of 8 Liters of milk (48 hours in fridge)
• Multiple donors in pool (5-8) 

• Improves getting to nutrient targets
• Improves HMO composition and variety
• Dilutes any individual contributions of one donor
• Allows for removing a mother’s pool if pre-culture is 

positive 



How do we maximize milk 
nutrient and calorie composition?

• Donor education about maximizing fat
• Pre-analysis of mother’s milk pool
• Pool composition
• Mechanical mixing
• Mechanical dispensing
• Milk pool analysis
• Minimize milk transfers (donor, milk bank, hospital)
• 3 different products according to Cals/Protein



We are a non-profit milk bank owned and operated by UC San Diego Health. We aim to provide high quality pasteurized 
donor human milk to NICUs and families in our region, facilitate the process of donation, improve breastmilk feeding 
outcomes, and drive human milk research. 

Macronutrient Content:
Access to donor milk nutritional information gives care teams the ability to make the best decisions for their patients. 
• Milk is analyzed with FOSS milk analyzer for carbohydrates, fat, and protein 
• Calories are calculated from the nutrients and rounded to a whole number. Protein is rounded to one 

decimal place
• Labels have Timeless Medical System bar code, nutrient content and expiration date

Milk Type Suggested Use Bottle Size mLs Bottle Size oz
Calorie 

content / oz
Protein 

content / oz Price

Outpatient Outpatient

100 3.38 18-19 Kcals/oz No target $17.00

200 6.76 18-19 Kcals/oz No target $32.50

Standard NICU/Hospital

50 1.69 ≥ 20 Kcals/oz ≥ 1.0 gm/dL $12.00

100 3.38 ≥ 20 Kcals/oz ≥ 1.0 gm/dL $17.00

200 6.76 ≥ 20 Kcals/oz ≥ 1.0 gm/dL $32.50

Protein Target NICU/Hospital
50 1.69 ≥ 20 Kcals/oz ≥ 1.2 gm/dL $13.00

100 3.38 ≥ 20 Kcals/oz ≥ 1.2 gm/dL $19.00

University of California Health Milk Bank 
Product Pricing and Delivery Fees 

Sustainability:
• San Diego/Southern California Blood Bank’s mobile vans will pick up milk donations in the 

community.  Courier delivery of milk to hospitals and NICUs will be convenient and sustainable.
• Courier fees are a flat $40 fee, so hospitals can order more milk per delivery and save money.
• The plastic bottles we use are food safe, tamper proof, BPA free and recyclable.
• Our large bottles save money and plastic.

Contact Us:
• Visit our we portal to set up your hospital account/ordering 

system online ucmilkbank.ucsd.edu
• Telephone: 858-249-MILK (6455)
• FAX: 858-732-0870
• Executive and Medical Director: Lisa Stellwagen MD FAAP 

lstellwagen@health.ucsd.edu

3.21





Milk is shipped or delivered to NICUs in SoCal



How do hospitals initiate the process of using donor milk?

PDHM Use

Nursing

Physicians

Lactation

Nutrition

Procurement 

Regulatory

Finance

Milk Bank



Checklist for PDHM implementation

q Form multidisciplinary team (engage physicians!)
q Discuss clinical selection of patients 
q Obtain finance support 
q Obtain CDPH Tissue Bank License 
q Contract with a certified milk bank
q Consent process (optional)
q Donor milk policy (access, dose, duration)
q Milk storage policy
q Additional freezer space
q Temperature monitoring system
q Consideration of labeling/bar coding system/data tracking
q Consideration of PDHM preparation/fortification (who, where, how)
q Tracking donor milk supply and use
q Patient handouts
q Milk ordering process
q Milk procurement and receiving
q Documentation of donor milk cold chain



Tissue Bank license covers all units 
in the hospital caring for pediatric 
patients:

üNICU

üMother Baby

üLabor and Delivery

STATE OF CALIFORNIA- HEALTH AND HUMAN SERVICES AGENCY CALIFORNIA DEPARTMENT OF PUBLIC HEAL TH 

.• t) 

Dear Tissue Bank Oirector. ; ,,.1 .. ,JJllP · 

Attached below is your tissue bank license. 
Your I icense is void after the expiration date. 

NOTE: Applications for renewal of license must be filed 
with the department not less than 30 days prior to its 
expiration date and shall be accompanied by the annual 
renewal fee. (CA H&S Code §1639.2) 

UCSD REGIONAL TISSUE BANK- NICU 
7436 MISSION VALLEY RD 
ATTN: SYLVAIN CYR 
SAN DIEGO CA 92108-4406 

FORFEITURE OF LICENSE 
A Tissue Bank I icense shall be forfeited by operation of law 
prior to its expiration date when one of the following occurs: 

(1) The tissue bank is sold or otherwise transferred. 
(2) The license is surrendered to the state department. 

QUESTIONS AND INFORMATION: 
If you have any questions, please write to: 

CALIFORNIA DEPARTMENT OF PUBLIC HEALTH 
Laboratory Field Services, Tissue Bank Section 
850 Marina Bay Parkway, Building P, 1st Floor 
Richmond, CA 94804-6403 

Internet Address: www.cdph.ca.gov/LFS 
Thank you for your cooperation. 

TB 100 TBLIC (4-16) 

Tear Here Tear Here 

STATE OF CALIFORNIA DEPARTMENT OF PUBLIC HEALTH 

TISSUE BANK LICENSE 
In accordance with Division 2, Chapter 4.1, of the Health and Safety Code, the entity named below is hereby 

licensed to engage in the listed tissue bank operation(s) at the indicated facility address. 

UCSD REGIONAL TISSUE BANK- NICU 
200 WEST ARBOR DR. 
SAN DIEGO CA 92103 

OWNER(S): DIRECTOR(S): 
LISA M. STOCKS 

TISSUE BANK ID Number: CTB 00080668 
Issuance Date: April 28, 2018 
Expiration Date: April 27, 2019 Robert J. Thomas, Acting Branch Chief 

Laboratory Field Services 

Tissue Bank License 



Donor milk policies



Patient Identification

USE OF PASTEURIZED DONOR HUMAN MILK  
CONSENT OR REFUSAL 

D1598  (11-19) WHITE - Medical Record     YELLOW - Patient

 

Breast milk provides the best nutrition, helps with normal growth  
and development, and reduces the risk of your baby getting sick. 
Cow’s milk formula does not have any of the unique immune or infection fighting ingredients of breast 
milk. When mother’s own milk is not available or there is not enough, pasteurized donor human milk 
from a donor milk bank is often the next best choice. Pasteurized donor human milk has many of the 
unique properties that protect your baby from infection and is easier to digest than infant formula.

UC San Diego Health (UCSDH) provides donor human milk from an approved Human Milk Banking 
Association of North America (HMBANA) donor milk bank. This milk bank follows guidelines to make 
sure the safest milk possible is provided. Women who donate milk have blood tests similar to when 
blood is donated. The breast milk that is donated by healthy mothers is carefully tested. It is heat 
treated – pasteurized – to kill any germs that could cause disease. This process destroys all human 
cells and most bacteria and viruses in the milk. The milk is tested after heating to check again for 
any bacteria. There is a very small chance that your baby could become sick from germs in the donor 
human milk. Please discuss any questions or concerns with your baby’s health care team. 

Your baby’s UCSDH care team recommends donor human milk if your milk supply is not meeting your 
baby’s needs. Donor milk will be provided for:
•	 premature babies until the baby reaches 34 weeks gestation.
•	 babies whose mother does not have enough milk for baby.

This benefit will depend on the donor human milk supply available. Premature and sick babies will 
receive donor human before healthy babies. UCSDH does not provide donor human milk upon 
discharge. 

I have received this education about donor human milk and the UCSDH staff have answered 
my questions about donor human milk. If my baby needs a supplement in addition to my 
breastfeeding, I prefer that the following be provided:  

CHECK ONE: � I CONSENT the use of donor human milk for my child.
 OR

�  I REFUSE the use of donor human milk for my child and want my child to 
receive cow’s milk formula if additional nutrition is required.

___________________________________________ _____________________________  ___________  ____________  AM / PM
Parent/Authorized Guardian Signature Parent/Authorized Guardian Print Name Date Time

If Interpreted: ___________________________________    __________________________  ____________   _____________  AM / PM
� Telephone   � Video   Interpreted Sig OR ID# Language  Date Time

*D1598*



EPIC order interfaces with Timeless-MOMS system
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Non-profit Pasteurized Donor Human Milk Saves $$$ 

* 2 kg infant at full feeds

Feeding cost
$4-5 per ounce 

1 day of PDHM* $53

1 day of TPN $300

1 day of feeding sets $50-100

1 year Tissue Bank License $500

Use wisely
Prioritize mother’s own milk!

Split/share bottles

Use for 48 hours after thaw

Transition off at 34-36 weeks

Don’t confuse fortifier cost with 
base milk cost discussion

Benefit
Shorter LOS

Less NEC 

Improved short & long-term 
outcomes

More MOM at discharge

Avoid liability from NEC



Our story:
ü Launched with philanthropic gift
üOwned by UC San Diego Health
ü Located at the San Diego Blood Bank
üAccredited in Sept 2020
üThe first non-profit HMBANA milk bank in 

Southern California 
üFirst milk bank owned by a hospital system
üFirst milk bank led by a physician
üWe are the 30th non-profit milk bank in North 

America



Goals:
üDrive milk donation from our region
ü Improve the donation process
üPromote milk donation and the important 

message it sends about the magic of human 
milk

üAddress regional disparities in PDHM use
üProvide milk to NICUs and outpatients in SoCal
üUse the scientific expertise of the UC Health 

system to drive improvements in milk banking 
and human milk research



What makes us different:
üWeb portal for donor interaction and approval
üWorking with the San Diego Blood Bank to 

collect and deliver milk
üCollaboration with UCSD Human Milk 

Biorepository and MoMI Core Laboratories
üMedical Advisory Board very robust
üMilk analysis to help NICUs provide the 

appropriate milk to reach nutritional targets
üProtein target approach
ü On-line hospital ordering
ü Shopify for outpatient milk sales 



UCmilkbank.ucsd.edu



Take 
home 

points

• Encourage all families to breastmilk feed 
their infants- especially if they are 
premature

• Help NICU moms establish their milk 
supply and keep production high

• Encourage hospitals to use PDHM 

• Spread the word about NEC prevention

• Encourage milk bank donation for moms 
with excess milk

• Support your (non-profit) local milk bank!



Thank you to our generous philanthropic and 
community supporters!

Imperial County 
Breastfeeding Coalition 

The Johnson Family

Genevieve Jacobs
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