
www.scientificjournal.in      YEAR: 2025          VOLUME: 3           ISSUE: 1     ISSN: 3107-4162 
  

Copyright©: Scientific Journal              150 

 

“Human Milk Banking and Neonatal Survival: Advancing Infant Health 
Through Donor Human Milk” 

 
Khushboo Tiwari1, Dr. Th. Bidyani Devi2 

1PhD Research Scholar, 2Research Supervisor 
Index Nursing College, 

Malwanchal University, Indore M.P 
Date of Publication: 09/04/2025 

  
Abstract: Human milk is universally recognized as the optimal source of nutrition for infants, particularly for preterm, low-birth-weight, and critically ill 
neonates. Despite extensive efforts to promote breastfeeding, several maternal and neonatal factors may limit the availability of a mother’s own milk 
during the early postnatal period. Human milk banking has emerged as an effective strategy to ensure the availability of safe donor human milk for 
vulnerable infants when maternal milk is insufficient or unavailable. Human milk banks collect, screen, process, store, and distribute donated breast 
milk according to stringent safety standards. The use of donor human milk has been associated with improved neonatal outcomes, including reduced 
incidence of necrotizing enterocolitis, lower rates of infections, improved feeding tolerance, enhanced gastrointestinal maturation, and better 
neurodevelopmental outcomes. This review examines the concept of human milk banking, operational procedures, benefits, challenges, ethical 
considerations, and its impact on neonatal outcomes. The article also explores global trends, policy implications, and the role of healthcare 
professionals in promoting human milk banking. Strengthening human milk banking systems can significantly contribute to reducing neonatal morbidity 
and mortality while supporting equitable access to optimal nutrition for vulnerable newborns. 
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Introduction 
Breastfeeding remains one of the most effective interventions 
for promoting infant survival, growth, and development. The 
World Health Organization recommends exclusive 
breastfeeding for the first six months of life and continued 
breastfeeding up to two years or beyond. Human milk 
provides an ideal balance of nutrients, bioactive compounds, 
immunological factors, hormones, enzymes, and growth 
factors that support infant health and development (Victora et 
al., 2016). However, many newborns, particularly those 
admitted to neonatal intensive care units (NICUs), may not 
receive sufficient maternal milk due to maternal illness, 
delayed lactogenesis, maternal mortality, prematurity, 
adoption, or other clinical circumstances. 
Human milk banking addresses this challenge by providing 
pasteurized donor human milk to infants who cannot access 
adequate maternal milk. Human milk banks function similarly 
to blood banks, operating under rigorous protocols to ensure 
donor screening, milk safety, and quality control. The concept 

has gained increasing recognition worldwide as evidence 
continues to demonstrate the superiority of donor human milk 
over infant formula for vulnerable neonates (Arnold, 2006). 
The growing body of scientific literature highlights the 
significant impact of donor human milk on neonatal health 
outcomes, particularly among premature and low-birth-
weight infants. By reducing the risk of serious complications 
and supporting optimal development, human milk banking 
has become an essential component of modern neonatal 
care. This review explores the development, functioning, 
benefits, challenges, and impact of human milk banking on 
neonatal outcomes. 
Historical Evolution of Human Milk Banking 
The practice of sharing breast milk dates back centuries 
through wet nursing, which was commonly employed when 
mothers were unable to breastfeed. Although wet nursing 
provided nutritional support, concerns regarding disease 
transmission, ethical issues, and inconsistent quality 
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eventually led to the development of organized human milk 
banking systems. 
The first documented human milk bank was established in 
Vienna, Austria, in 1909. During the twentieth century, milk 
banks expanded across Europe and North America. 
However, concerns regarding the transmission of infectious 
diseases such as HIV during the 1980s led to a temporary 
decline in milk banking activities. Advances in donor 
screening, pasteurization techniques, and microbiological 
testing subsequently restored confidence in donor milk 
programs and facilitated their resurgence worldwide (Haiden 
et al., 2016). 
Today, human milk banks operate in numerous countries, 
supported by national and international guidelines. 
Organizations such as the Human Milk Banking Association 
of North America (HMBANA), the European Milk Bank 
Association (EMBA), and national health authorities have 
established standards to ensure the safety and effectiveness 
of donor milk services. 
Composition and Unique Properties of Human Milk 
Human milk is a biologically active fluid uniquely adapted to 
meet the nutritional and developmental needs of infants. It 
contains macronutrients including carbohydrates, proteins, 
and fats, along with micronutrients such as vitamins and 
minerals. Beyond nutrition, human milk contains numerous 
bioactive components that provide immunological protection 
and promote healthy development. 
Secretory immunoglobulin A, lactoferrin, lysozyme, 
oligosaccharides, cytokines, and growth factors contribute to 
immune defense and gastrointestinal maturation. Human 
milk oligosaccharides support the establishment of beneficial 
gut microbiota and reduce pathogen colonization. Stem cells, 
hormones, and anti-inflammatory factors further enhance 
infant development and protection against disease (Ballard & 
Morrow, 2013). 
These unique components are particularly important for 
premature infants, whose immune systems and 
gastrointestinal tracts are immature. Although pasteurization 
may reduce some bioactive factors, donor human milk retains 
many beneficial properties that continue to provide 
substantial health advantages over formula feeding. 

Human Milk Banking: Concept and Operational 
Procedures 
Human milk banking refers to the systematic collection, 
screening, processing, storage, and distribution of donated 
breast milk for infants in need. Human milk banks adhere to 
stringent safety protocols to ensure that donor milk is safe 
and nutritionally appropriate. 
Potential donors undergo comprehensive screening 
processes that include medical history assessments, lifestyle 
evaluations, and laboratory testing for infectious diseases 
such as HIV, hepatitis B, hepatitis C, syphilis, and human T-
cell lymphotropic virus. Eligible donors receive guidance 
regarding milk expression, collection, storage, and 
transportation. 
After collection, donated milk undergoes microbiological 
testing and pasteurization, most commonly using the Holder 
pasteurization method, which heats milk to 62.5°C for 30 
minutes. This process effectively eliminates pathogenic 
microorganisms while preserving many beneficial nutritional 
and immunological properties. Following pasteurization, milk 
is retested microbiologically before storage and distribution. 
Frozen donor milk is stored under controlled conditions and 
distributed primarily to hospitalized infants based on clinical 
need and medical priority. Quality assurance measures 
throughout the process ensure compliance with safety 
standards and maintain public trust in milk banking programs. 
Indications for Donor Human Milk 
Donor human milk is primarily intended for infants who are at 
high risk of complications and cannot receive adequate 
maternal milk. Preterm infants represent the largest group of 
recipients due to their increased vulnerability to 
gastrointestinal and infectious diseases. 
Very low birth weight infants, extremely low birth weight 
infants, infants recovering from gastrointestinal surgery, 
infants with congenital anomalies, and critically ill neonates 
often benefit from donor milk supplementation. Donor milk 
may also be used in cases involving maternal 
contraindications to breastfeeding, maternal illness, 
medication use incompatible with breastfeeding, insufficient 
milk production, maternal death, or temporary separation of 
mother and infant. 
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Many neonatal intensive care units prioritize donor human 
milk during the first weeks of life, when infants are most 
susceptible to feeding-related complications and when the 
protective properties of human milk are particularly beneficial. 
Impact on Necrotizing Enterocolitis 
One of the most significant benefits of donor human milk is 
its role in reducing the incidence of necrotizing enterocolitis 
(NEC), a devastating gastrointestinal disease that primarily 
affects premature infants. NEC is characterized by intestinal 
inflammation, tissue necrosis, perforation, and potentially 
fatal complications. 
Numerous studies have demonstrated that human milk 
feeding substantially reduces the risk of NEC compared with 
formula feeding. The protective effects are attributed to 
immunological components, anti-inflammatory factors, and 
beneficial influences on gut microbiota. Donor human milk, 
although pasteurized, retains sufficient protective properties 
to significantly lower NEC incidence among preterm infants 
(Quigley & McGuire, 2014). 
The reduction of NEC not only improves survival rates but 
also decreases the need for surgical intervention, prolonged 
hospitalization, and long-term complications such as 
intestinal failure and neurodevelopmental impairment. 
Consequently, donor human milk has become a cornerstone 
of feeding protocols in many neonatal intensive care settings. 
Reduction in Neonatal Infections 
Neonatal infections remain a major cause of morbidity and 
mortality, particularly among premature infants. Human milk 
contains numerous antimicrobial and immunomodulatory 
factors that contribute to infection prevention. 
Research indicates that infants receiving donor human milk 
experience lower rates of sepsis and hospital-acquired 
infections compared with formula-fed infants. Lactoferrin, 
immunoglobulins, oligosaccharides, and other protective 
factors inhibit bacterial growth and support immune function. 
Although pasteurization reduces some immune components, 
donor milk continues to offer significant protection against 
infections. 
Reduced infection rates contribute to shorter hospital stays, 
lower healthcare costs, and improved overall neonatal 
outcomes. These benefits are particularly important in 

resource-limited settings where infection-related 
complications contribute substantially to neonatal mortality. 
Gastrointestinal Development and Feeding Tolerance 
Premature infants frequently experience feeding intolerance 
due to immature gastrointestinal function. Human milk 
facilitates gastrointestinal maturation through the action of 
growth factors, hormones, and bioactive molecules. 
Donor human milk has been associated with improved 
feeding tolerance, faster advancement to full enteral feeding, 
and reduced dependence on parenteral nutrition. Enhanced 
feeding tolerance minimizes complications related to 
intravenous nutrition, including catheter-related infections 
and liver dysfunction. 
The establishment of healthy intestinal microbiota through 
human milk feeding further supports digestive function and 
immune development. These benefits contribute to improved 
growth, reduced complications, and enhanced overall 
neonatal health. 
Influence on Growth and Nutritional Outcomes 
Growth optimization is a critical goal in neonatal care. While 
donor human milk offers numerous protective benefits, 
concerns have occasionally been raised regarding growth 
rates compared with formula-fed infants due to lower protein 
and energy content after pasteurization. 
Modern neonatal nutrition strategies address these concerns 
through individualized fortification of donor milk. Human milk 
fortifiers provide additional protein, calories, minerals, and 
vitamins required for optimal growth among preterm infants. 
Studies suggest that appropriately fortified donor milk 
supports satisfactory growth while preserving the health 
benefits associated with human milk feeding. The 
combination of donor milk and targeted nutritional 
supplementation allows clinicians to balance growth 
promotion with disease prevention. 
Neurodevelopmental Outcomes 
The long-term neurodevelopmental benefits of human milk 
are increasingly recognized. Human milk contains essential 
fatty acids, growth factors, and bioactive compounds that 
support brain development and cognitive function. 
Evidence suggests that infants receiving human milk exhibit 
improved cognitive performance, language development, 
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and educational achievement later in life. Although maternal 
milk remains the preferred option, donor human milk may 
contribute to favorable neurodevelopmental outcomes when 
maternal milk is unavailable (Vohr et al., 2006). 
By reducing serious neonatal complications such as NEC 
and sepsis, donor milk indirectly supports neurodevelopment 
by preventing conditions associated with long-term 
neurological impairment. These benefits have significant 
implications for quality of life and societal health outcomes. 
Impact on Neonatal Mortality 
Neonatal mortality remains a major global health challenge, 
particularly in low- and middle-income countries. 
Complications related to prematurity account for a substantial 
proportion of neonatal deaths worldwide. 
Human milk banking contributes to mortality reduction by 
preventing severe complications including NEC, sepsis, and 
feeding-related disorders. Improved nutritional support, 
enhanced immune protection, and better gastrointestinal 
health collectively improve survival rates among vulnerable 
neonates. 
Countries with established human milk banking networks 
have reported improvements in neonatal survival and 
reductions in morbidity associated with prematurity. 
Expanding access to donor human milk may therefore 
represent an important strategy for achieving global neonatal 
health targets. 
Psychological and Social Benefits 
The benefits of human milk banking extend beyond 
physiological outcomes. Families often experience emotional 
distress when mothers are unable to provide sufficient breast 
milk. Access to donor human milk can alleviate parental 
anxiety and provide reassurance that infants are receiving 
optimal nutrition. 
Human milk banking programs also promote breastfeeding 
awareness and foster a culture of maternal support and 
altruism. Donors frequently report personal satisfaction from 
helping vulnerable infants, contributing to community 
engagement and social solidarity. 
Healthcare professionals play a critical role in educating 
families about donor milk safety and benefits, thereby 

facilitating informed decision-making and reducing 
misconceptions. 
Challenges and Limitations of Human Milk Banking 
Despite its demonstrated benefits, human milk banking faces 
several challenges. Establishing and maintaining milk banks 
requires substantial financial investment, infrastructure, 
trained personnel, and quality assurance systems. 
Operational costs associated with donor screening, 
pasteurization, storage, and transportation can be significant. 
Limited awareness among healthcare professionals and the 
public may restrict donor recruitment and utilization. Cultural 
beliefs, misconceptions regarding donor milk safety, and 
concerns about disease transmission can also affect 
acceptance. 
Pasteurization, while essential for safety, may reduce certain 
bioactive components and alter nutritional composition. 
Furthermore, donor milk availability often remains insufficient 
to meet growing demand, particularly in regions with limited 
milk banking infrastructure. 
Addressing these challenges requires coordinated efforts 
involving policymakers, healthcare organizations, 
professional associations, and community stakeholders. 
Ethical and Legal Considerations 
Human milk banking raises important ethical and legal 
considerations related to donor recruitment, informed 
consent, equitable distribution, and commercialization. 
Ethical frameworks emphasize voluntary donation, informed 
participation, confidentiality, and fair allocation of donor milk 
resources. 
Priority is generally given to medically vulnerable infants who 
are most likely to benefit from donor milk. Policies must 
ensure transparency in eligibility criteria and allocation 
procedures. 
Regulatory oversight is essential to maintain safety standards 
and prevent unethical practices such as unregulated milk 
sales. Comprehensive legal frameworks support quality 
assurance, donor protection, and public confidence in milk 
banking programs. 
Global Perspectives and Future Directions 
Human milk banking has expanded significantly across the 
globe. Countries such as Brazil have established extensive 
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milk banking networks that serve as international models. 
Brazil's integrated approach combines breastfeeding 
promotion with milk banking services, contributing to 
substantial improvements in neonatal health outcomes. 
Many countries in Asia, Africa, and Latin America are 
increasingly investing in milk banking infrastructure to 
address neonatal health challenges. International 
organizations continue to advocate for expanded access to 
donor human milk as part of comprehensive newborn care 
strategies. 
Future innovations may include advanced pasteurization 
techniques that better preserve bioactive components, 
improved donor recruitment strategies, standardized quality 
measures, and expanded research into long-term outcomes. 
Digital technologies may also enhance donor management, 
milk tracking, and quality assurance processes. 
Role of Nurses in Human Milk Banking 
Nurses play a pivotal role in the success of human milk 
banking programs. They educate mothers about 
breastfeeding, facilitate donor recruitment, support milk 
expression, and provide counseling regarding donor milk 
use. In neonatal intensive care settings, nurses monitor infant 
feeding tolerance, assess growth parameters, and ensure 
adherence to feeding protocols. 
Nurses also contribute to quality assurance by maintaining 
proper handling, storage, and administration of donor milk. 
Their close interaction with families positions them to address 
concerns, dispel myths, and promote informed acceptance of 
donor human milk. 
Through advocacy, education, and clinical expertise, nurses 
significantly influence the utilization and effectiveness of 
human milk banking services. 
Conclusion 
Human milk banking represents a vital advancement in 
neonatal healthcare, providing safe and effective nutritional 
support for infants who cannot access sufficient maternal 
milk. Extensive evidence demonstrates that donor human 
milk reduces the incidence of necrotizing enterocolitis, lowers 
infection rates, improves feeding tolerance, supports 
gastrointestinal development, enhances 
neurodevelopmental outcomes, and contributes to reduced 

neonatal mortality. While challenges related to infrastructure, 
cost, donor recruitment, and public awareness remain, the 
benefits of human milk banking substantially outweigh these 
limitations. Continued investment in milk banking systems, 
supportive policies, research, and healthcare professional 
education will further strengthen neonatal care and improve 
infant survival worldwide. As neonatal medicine continues to 
evolve, human milk banking will remain a critical component 
of comprehensive strategies aimed at ensuring every infant 
receives the best possible start in life. 
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