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Introduction

Breastfeeding is proven to reduce the risk of a wide range of illnesses and conditions. Compared with
formula-fed children, Children that receive breastmilk have a reduced risk of ear, skin, stomach, and
respiratory infections, diarrhea, sudden infant death syndrome, and necrotizing enterocolitis. In the longer
term, breastfed children have a reduced risk of obesity, diabetes, asthma, and childhood leukemia.(1-3)
Premature infants benefit even more from human milk. Decreases in cardiovascular disease and
hypertension have been seen in ex-premature infants not exposed to cow’s milk in the first few weeks of
life. (4-7) For preterm infants born at less than 1,250 grams, the evidence of the benefits of an exclusive
human milk diet, devoid of foreign protein (defined as mother’s milk and/or pasteurized donor milk plus a
human milk-based fortifier), is conclusive. Numerous studies (3, 6, 8-10) published in major journals
examine the di�erence between feeding premature infants who receive cow milk versus human milk. The
studies show a clear and direct relationship between exposure to cow milk-based nutrition and an
increased risk of significant morbidities of prematurity.

These studies demonstrate the following benefits for infants receiving an exclusive human diet compared
to those exposed to cow milk-based products: (5-7, 9-18)
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Significant reductions in the incidence of necrotizing enterocolitis (NEC) 
Decreased length of hospital stays 
Reduction of the number of total parenteral nutrition (TPN) days 
Reduced feeding intolerance 
Improved weight and length velocity with the proper feeding protocol and the use of a human milk-
based fortifier 
Lower mortality 
Reduced incidence of late-onset sepsis 
Reduced incidence of retinopathy of prematurity
Reduced incidence of bronchopulmonary dysplasia (BPD)

In recent years, the use of donor human milk and human milk-derived products has dramatically
increased. With a mountain of growing evidence that human milk is best for all babies – and especially
critical for premature infants spending time in the Neonatal Intensive Care Unit (NICU) - demand for donor
human milk has grown year a�er year. The Human Milk Banking Association of North America (HMBANA),
the largest distributor of pasteurized donor human milk, published in their annual report that the
distribution of pasteurized donor milk has increased sevenfold since 2000. HMBANA distributed less than
half a million ounces in 2000; In 2019, close to 7.4 million ounces were distributed. (19) Donor human milk
is a standard of care in approximately 90% of the level 3 and 4 NICUs across the country. (20) This is an
undoubtedly positive trend, with dozens of studies showing the benefits of keeping premature infants on a
diet of strictly human milk and not risking exposure to foreign proteins. This trend has saved countless
lives and reduced the cost of care for these vulnerable infants while sending them home to their families
even sooner. (12, 13, 21) One studied demonstrated a $15,750 savings per day, and 9 fewer days on TPN.
(12, 13)

Incremental costs in these fragile infants can substantially increase the cost of NICU hospitalization.

Aggregate (of co-morbidities and interventions) costs include:

Surgical NEC $198,040 
Medical NEC $ 74,004 
Late onset sepsis $10,055 
BPD $31,565 
ROP requiring surgery $35,749 
PDA $49457

However, one critical component has received very little attention with this growing trend: the safety of
donor human milk and human milk-derived products and the milk banks that sell them. Unless the milk is
processed under intense scrutiny, human milk is at risk of viral and bacterial contamination. What every
parent and/or provider needs to know, especially as donor human milk becomes a more common
standard of care, is that at present, there is no uniform, minimum set of safety standards, quality
protections, or oversight for these products, regardless of from what milk bank they originate.

We have long studied and worked to eliminate the transmission of viruses, bacteria, and drugs that can be
passed through the transfer of human tissue. Newly identified pathogens like SARS-CoV-2, coupled with
the opioid crisis, recent increases in vaping of nicotine and other substances, and the legalization of
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marijuana have contributed to increased risks when any human tissue is used anywhere, particularly in
the NICU. The e�ect of these potentially harmful contaminants on breastmilk is di�icult to ascertain or
quantify because of an inability to gauge the level of exposure transmitted through milk. What we do
know, however, is that exposure to even minute doses of many of these substances can lead to severe and
life-long negative consequences for ill and fragile premature newborns. (22, 23) Moreover, because of the
long-term consequences of exposure to these contaminants, evidence of exposure may not even present
until long a�er birth or hospital discharge. Claims of safety and a paucity of traceable pathology
notwithstanding, there is no credible way of assessing human donor milk because of the inconsistency
inherent in these exposures. The lack of consistent regulation and oversight of this vital medical tissue,
human milk, places infants at unnecessary risk.

What Are The Risks?

Milk is both a tissue and a biologic fluid derived from a human, like blood and plasma. Despite the best
technology available and a mature understanding of the risks inherent in blood donation practices,
clinicians in the 1980s found themselves deficient in recognizing the harbinger of the encroaching
Acquired Immunodeficiency Syndrome (AIDS) epidemic. Technology had progressed to the point where
threats to the blood supply, including hepatitis and bacterial infection, could be reliably identified and
mitigated. Intravenous (IV) drug users were discouraged from giving blood because of these risks. Blood
shelf stability had been established, and a uniform reporting mechanism had been set in place to guard
against unexpected outcomes. However, in the end, all of these practices were insu�icient to deal with
Human Immunodeficiency Virus (HIV) because the virus responsible for the challenge was not a previously
identified pathogen and was not on the test panel. At-risk behaviors, defined conditions, and factors
responsible for the disease’s continued spread were yet to be discovered. An entire generation of people
living with hemophilia, dependent on plasma from multiple donors, were practically wiped out by
screening practices that were insu�icient to recognize the risk. (24)

Moreover, victims of trauma, those with chronic anemia, and even pregnancy complications were exposed
to tainted blood. By the time the risks were known, it was too late. Millions of people worldwide were
ultimately a�ected, and HIV continues to represent a challenge to communities worldwide.

Nevertheless, there was a yet crueler truth to HIV infection, one we never saw coming. Vertical
transmission of HIV infection was not only possible through direct transmission of the virus through
pregnancy, but also through breastmilk. Between one-third and one-half of infants born to an HIV-positive
mother subsequently went on to develop HIV infection and full-blown (AIDS). (25, 26) The tragedy was not
fully elucidated until years a�er identifying the initial risk groups. Without the devoted e�orts of a mother
a�ected by this calamity and the concerted e�orts of her public supporters, AIDS may have been remained
relegated to its assigned position as a disease of moral failure as opposed to a severe health concern for all
of us, including breastfeeding infants. (27)

We learned many lessons from the HIV epidemic of the 1980s, including that enhanced vigilance must be
enforced to recognize ongoing threats proactively. We must learn from this. When considering human
donor milk and human donor milk-derived products, we must adopt a more vigilant approach, particularly
when milk is delivered to preterm and medically fragile infants in the NICU. Many of these threats can be
mitigated by pasteurization and other processes, assuming they are conducted appropriately. However,
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other contaminants cannot be resolved by pasteurization alone. Given the current trend towards
increased demand for human donor milk and the emergence of new milk banks entering the field, we must
act now to mitigate the risk.

These threats include:

Bacterial contamination 
Viral transmission
Nicotine, marijuana, homeopathic remedies, recreational drugs, and other substances that mothers
may not realize pass readily through the breastmilk
Over-the-counter medications (e.g., Sudafed), opioids, and other prescription pain medications for
c-section, dental work, chronic pain, or depression
Breastmilk from unqualified donors
Milk from other sources, including bovine, ovine, soy, and oat milk

By way of example, we know that infants’ exposure to nicotine results in myriad issues, including liver and
lung damage, the potential of an increased susceptibility to diabetes owing to a reduction in pancreatic
beta cell production, and, most notably, significant di�erences in infant sleep-wake cycle. Extensive
exposure to nicotine in utero has been associated with withdrawal. (28) These e�ects may be exacerbated
in the preterm infant. (28-32) What is more, approximately 85% of women who quit smoking during
pregnancy resume smoking following the delivery of their babies, o�en within the first 2-8 weeks
postpartum. (33) Milk banks that test incoming milk find that nicotine and its metabolites are the most
common contaminant in donated human milk. It is important to note that the infants in these studies were
term infants. Because of the small population and ethics involved, randomized control trials of preterm
infants’ exposure to nicotine are not available. However, several studies focusing on risk identification and
conventional wisdom dictate that any e�ects on a term infant may be magnified in a smaller preterm
infant. (32, 34, 35)

Cannabis exposure is increasing, as many states legalize marijuana for both medicinal and recreational
use. Despite laws proscribing harsh penalties for the furnishing of any cannabis to minors, even in
breastmilk (36), the consequence of de-emphasizing the risk in the adult population heightens the concern
for newborns. THC, a principal constituent of marijuana, was measurable in most breast milk samples up
to 6 days a�er maternal marijuana use. (37, 38) The enhanced potency of marijuana is concerning since
the only study on long term neurodevelopmental outcomes was conducted when THC concentrations in
marijuana were estimated to be one-third of today’s levels. (37) As THC enters the bloodstream one hour
a�er use and persists for up to six days, it may not be possible to use cannabis and avoid infant exposure.
There is building evidence that this exposure may result in cognitive, social, and motor defects. (36-38)

Why Are The Risks Greater Today Than Ten Years Ago?

Human milk is medicine for sick and premature newborns. Beyond the apparent nutritional benefit, a
humoral component includes substances that provide a level of immunoprotection not attainable through
other sources. It provides health benefits for all newborn infants but is of critical importance for these
high-risk infants. Human milk provides significant mitigation of the excess risk for those at risk of growth
failure and developmental delay.
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The increased use of donor human milk and donor human milk-derived products has saved countless lives
and improved NICU care around the country and the world. Statistically significant increases in weight,
length, and head circumference growth have been noted. (Huston 2018) Decreased risk of necrotizing
enterocolitis (NEC), growth failure, and infection have been documented extensively. Furthermore,
because of the increased use of donor human milk, there has been significant growth in the number of
human milk banks that collect, process, and sell donor human milk – both for- and not-for-profits. It has
become increasingly important to recognize the increase in risk associated with this growth. HMBANA, for
example, has nearly doubled the number of milk banks they operate on the continent. In that same period,
we have seen several for-profits and other commercial entities enter the scene. Over 30% of hospitals with
advanced services used donor milk in the NICU in 2013; this percentage has increased dramatically since
that time, as evidenced by the increase in the demand for donor breast milk and the proliferation of
human milk banks. By 2017, the number of level 3 and 4 NICU’s with access to donor human milk was 88%.
(39, 40)

Due to the increased demand in the market and a steady stream of new organizations entering the market
to meet that demand, it is critically important to not only have an understanding of the types of practices
that are in place but to have minimum safety standards for managing the risks and reporting deviations
from accepted practice that could adversely a�ect the milk supply. Furthermore, if issues do arise, it is
especially critical to track and trace the source of the issue. (5, 10)

How Do We Mitigate the Risk?

Few if any of the milk banks that sell human donor milk have governmental regulations outside of
registering with the US Food and Drug Administration (FDA) as a food manufacturer. Some milk banks have
voluntary, self-enforced guidelines. Most human milk banks rely on self-generated screening, production,
safety, and quality guidelines that are neither publicly nor independently audited or enforced. Although
some of these banks operate as not for profit, this designation does not mitigate safety and truth in
marketing. Further, this laissez-faire honor system does not recognize the inherent risk of collecting,
processing, and distributing a human biologic fluid, which is why all other biologics are regulated by the
government. The only exceptions are milk banks operating in California, Maryland, and New York, where
the milk banks must obtain a tissue bank license. Still, these tissue bank licenses do not even begin to
address what is necessary to regulate and administer the full scope of breast milk supplementation. This
requirement may be why the American Academy of Pediatrics stated that “federal or state guidelines are
needed regarding the preparation, handling, and transfer of human milk as well as the operation of donor
human milk banks...”. (8) These guidelines may be insu�icient. Where safety is parament, strict regulations
and policies not dissimilar to the blood and plasma industry must be put into place.

For products derived from human milk that go beyond strictly pasteurized donor human milk, regulations
vary, with fortifiers more strictly regulated by the FDA as an exempt infant formula. However, even here,
improvement in the guidance and recognition of a uniform reporting requirement similar to the plasma
industry would enhance consumer protection, and ensure as a safer product for the most vulnerable
babies.

It should be noted that the di�erence between registering as a food manufacturer and being regulated as
exempt infant formula is significant. A di�erent branch of the FDA regulates food manufacturers.
Regulations are mainly concerned with outward-facing risks inherent to the manufacturing process.
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Because food product variation is accepted, precise guidance dosing, treatment, and spoilage reporting
occur at a di�erent level of significance. Audits, inspections, and adverse event reporting do not have the
same level of significance or consequence if they take place at all. The vast majority of human milk banks
are regulated as ordinary food products and thus not subject to rigorous or frequent inspection or
oversight. (41)

Breastmilk and its derivatives are inherently di�erent from the typical food item or even infant formula.
For example, the current guidance does not require testing the donor milk for the viruses, bacteria, drugs,
and adulterants outlined above. The veracity of donor self-reporting is critical to the success of this
system. At best, in some cases, non-profit milk banks are “self-regulated,” with voluntary guidelines but no
uniformity or requirements for testing, safety, and quality protocols beyond pasteurization. Further, there
is neither a standardized metric for safety nor post hoc analysis required should a problem with the
accepted local protocol arise.

Do we know if there have been any infants negatively impacted? Harm cannot be monitored e�ectively
under the current system. What is more, there is no absolute requirement to report adverse events.
Individualized sample quality control is non-existent. Randomized testing standard in the food
manufacturing industry precludes the best practice to test every batch of donor milk before and a�er it
has been pasteurized, processed, and packaged.

Screening for breaches or variations in practices is dependent on the prevalence of the breach or variation.
If one percent of the samples are a�ected, a screening process checking one out of 100 samples would
only be predicted to find the deviation a�er screening 100 intervals of 100 or a�er 10,000 samples had
passed through the manufacturing process. Significant risk cannot be avoided when significant
components of the manufacturing process involving the production, expression, and collection of
breastmilk are out of the manufacturer’s direct control. (11) A more rigorous testing system is required.
Screening may be appropriate for food items with generally accepted safety profiles and where these
items are destined for adult consumption. However, where variations are less well tolerated and potential
risks greater, screening protocols must give way to enhanced testing designed to accommodate the
individualized risk and need for batch identification and recall if indicated, particularly when that product
is being fed to premature and medically fragile infants. (7, 8)

How Do These Risks Impact the Babies?

In November 2019, three premature infants died due to bacterial contamination of the equipment used to
measure and mix donor milk at Geisinger Medical Center in Danville, PA. (42) The scrutiny involved in the
maintenance, preparation, and quality assurance was insu�icient to prevent excess morbidity and
mortality. Proactive anticipation of the next deviation and progressive quality improvement of existing
processes are crucial in preventing system failures and their devastating e�ects on our most at-risk
patients.

Evidence also points to both short and long-term health issues of preemies exposed to many exogenous
substances with no place in breastmilk. Neonatal Abstinence Syndrome (NAS) has increased dramatically
and continues to impact healthcare. The long-term implications of exposure to nicotine, cannabinoid, and
other newer substances on neurodevelopment, respiratory conditions, and growth parameters cannot be



12/9/2020 Human Donor Milk: How the Risks to Infants Have Changed

https://neonatologytoday.org/web/Archive/html/NeonatologyToday_2020_11_15_11_11_16.html#fulltext 7/10

[Full Text][Article Info][Reference]

fathomed. Screening for these practices on a haphazard basis fails to acknowledge the risk. The
responsible approach to acknowledging these practices is enhanced testing of threats, both known and
anticipated, with e�orts dedicated to risk reduction.

Conclusion

The status quo of self-regulated, voluntary guidelines in human donor milk is antiquated and insu�icient,
given the growth of the use of human donor milk in the NICU. The risk of bacterial and viral infection,
coupled with continually changing pathogens and adulterants, must not be discounted. Safety measures
should not be interpreted as a monopoly or “competitive advantage” they must compel a deeper level of
understanding and collaboration, a responsibility that we must all share. It can no longer be acceptable for
a doctor to reach for a human milk product that does not meet these rigorous, yet common sense, safety
standards simply because it is what is available. As testing equipment for these potential concerns is
widely available, no entity should be granted a pass on compliance. The lack of strong governance relating
to the use of best available guidance on safe practices does not excuse a lack of vigilance.

Given the extremely fragile nature of the very low birth weight premature infants, all organizations, for or
not for profit, who manufacture and distribute or sell human milk products must join in developing a
standard of care methodology for the expression, storage, testing, and proper safety regulations of this
vital resource. Although regulations are in place for regulating food products, medications, biologics, and
the blood and plasma industry, human milk and its derivatives are clearly distinct from other classes.
Albeit a food product, human milk is clearly a biologic and medication as well. The risks inherent in these
products are not dissimilar to those in the blood and plasma industry. At this point, too much time has
gone by, and too many lives have been placed at risk for this issue to be relegated to an area that is betwixt
and between. There is no excuse for the lack of strong guidance and regulatory enforcement. The
government must oversee this industry.
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