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The Importance of Data in an Exclusive Human Milk Diet:
Key Concepts and Points of Consideration

Mitchell Goldstein, MD, MBA, CML

“Data is a term that is not hard to define
but is difficult to describe. We recognize
data for what it is but fail to understand
how to interpret it. In the interest of
qualifying data and preserving effort, more
rigorous challenges to data are often put
aside to qualify or validate the effort.”

Data is a term that is not hard to define but is difficult to describe.
We recognize data for what it is but fail to understand how to in-
terpret it. In the interest of qualifying data and preserving effort,
more rigorous challenges to data are often put aside to qualify
or validate the effort. Such is the case with the study of human
milk. Although a study could be found to support just about any
conclusion one is seeking, when reviewed in toto an exclusive
human milk diet (EHMD) defined as mother’s milk and/or pasteur-
ized donor milk plus a human milk-based fortifier has proved to
be best for babies time and time again. (1-5) Not all donor milk
is created equal, however, and relying on pasteurized donor milk
studies to draw conclusions about donor milk sterilized by other
means is not appropriate. Any inference that pasteurization is a
form of sterilization is incorrect. (6)

The importance of appropriate data analysis

Although statistics do not really lie, they can be manipulated to
mask the truth, especially if the most meaningful benchmark for
the data analysis is not applied. For example, setting an appropri-
ate endpoint and studying an appropriate sample size are both
critically important.

A power analysis for an appropriate metric should be performed.
(7) Whether that metric focuses on increases in lean body mass,
improved immunological wellbeing, or reduction in NEC, clinically
meaningful differences must be defined. Studying a vast number
of points is not a viable solution to this problem but will invariably
qualify even the most numerically similar samples as smaller and
smaller differences are deemed significant. (8) Yes, quantity is im-
portant, but this quantity must be qualified by a study design that
supports realistic conclusions.

In Neonatology, the provisioning of an exclusive human milk diet
has been demonstrated as superior in numerous trials. Although

data exist for various means to improve clinical outcomes, in-
crease growth velocity, and improve other aspects of newborn
health, few interventions compare with human milk. (1-5)

When analyzed appropriately, the totality of the data strongly
support the use of an EHMD

To date, roughly fifty studies provide evidence of the overwhelm-
ing success of EHMD in providing solid metrics of health quality
improvement in an at-risk population defined by higher risks for
morbidity and mortality.

The quality and quantity of these data are critically important, as
is the sheer preponderance of the evidence, be it different centers
or different protocols. If all these studies have similar outcomes,
this is not by chance. That being said, studies that look at a range
of human milk supplementation or supplementation that varies ac-
cording to the availability of mom’s own milk can be called into
question. For there to be equipoise, bias in thought and bias in
the sample must be avoided. The statistical methodology must
be appropriate for the data. Specifically, it is inappropriate to use
multiple T-tests to study the differences between different points
of comparison in a study. By chance, certain comparisons may
show up positive, despite the lack of true statistical significance.
(9) A Bonferroni correction can help provide clarity and adjust for
the multiple comparison problem, but other statistical methods
may provide a better and more thorough analysis. Post hoc test-
ing can help define where differences in data exist but looking at
outcomes other than the primary endpoint may be problematic,
(10) particularly those that have not been pre-defined. (11) Lack of
statistical power may lead to incorrect conclusions, but overpow-
ered studies may invariably find a “statistically” significant finding
with no clinical utility. (12)

“Lack of statistical power may lead to
incorrect conclusions, but overpowered
studies may invariably find a “statistically”
significant finding with no clinical utility.
(12)”

In planned comparisons, the data uniformly favors an exclusive
human milk diet. The data support that EHMD is the standard for
premature infants less than 1,250 grams. Data demonstrate a
77% reduction in NEC and meaningful reductions in many other
common comorbidities (Sepsis, ROP, BPD, along with feeding in-
tolerance, TPN, and length of stay). (13, 14)
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What is more, the use of human milk has long been associated
with other advantages, including reduced risk of diarrhea, leuke-
mia, otitis media, viral respiratory tract disease, as well as certain
metabolic disease processes, including type |l diabetes and child-
hood obesity. (15-18) Neurodevelopmental studies and those that
look at the quantification of white and grey brain matter suggest a
definitive effect.

Additionally, the maternal benefits of breastfeeding cannot be ig-
nored. Breastfeeding has been associated with decreased risk of
type Il diabetes, more rapid return to prepartum weight, decreased
cardiovascular disease, modulation of hypertension, and reduced
risk of metabolic syndrome. (19, 20) A reduced risk of breast and
ovarian cancer has been demonstrated in those women who have
breastfed. Even autoimmune disease processes may be medi-
ated by breastfeeding. (21, 22)

The cost of using bovine and other breastmilk substitutes reach-
es into the billions of dollars annually in the United States. (17,
23, 24) Society is effectively subsidizing disparate outcomes in
our most at-risk infants. Understanding the demographics of this
situation is crucial. With the breastfeeding rates lowest in African
American and Latinx families, these patterns worsen existing
disparities. (25, 26) Inequities in access to resources to improve
breastfeeding rates and lack of support in these communities for
baby-friendly practices create boundaries that are often insur-
mountable for those most at risk.

“The cost of using bovine and other
breastmilk substitutes reaches into the
billions of dollars annually in the United
States. (17, 23, 24) Society is effectively
subsidizing disparate outcomes in our
most at-risk infants.”

It is not appropriate to extrapolate data from pasteurized hu-
man milk studies to human milk sterilized by a different pro-
cess.

The handling, the testing, and the processing of human milk are
all critical to its makeup. Milk that is not processed appropriate-
ly is not equivalent to milk, that is. Protein, fat, vitamin, mineral,
and micronutrient content and HMOs can be altered significantly
if the integrity in processing is compromised. In particular, retort
sterilization methods can produce results that may be suitable for
canned tuna but not for a product as vulnerable as human milk.
(27) Arguably, while a product made from the process may have
a limitless shelf life, the process destroys the entire biologic value
of human milk. There is a fundamental lack of data for retort ster-
ilization. (28) How can this be acceptable? It is an experiment at
best. Certain providers are selling an ill-defined product without
relevant data -- A false narrative. At some point, it is crucial to
demonstrate that human milk is still functionally human. Scientific
rigor is meaningless if processing renders the product less than
what it is claimed to be. (29)

No discussion about human donor milk is complete without at
least a mention of safety. Although there is not a clear FDA qual-

ification as to what constitutes and what is required for EHMD
safety, it goes without saying that whether donor milk comes from
a for- or not-for-profit model, the risks are still the same. Risks
associated with pathogens and adulterants are not different be-
tween products made by milk banks of the two business models,
as the only distinction between the two is merely their tax filing
status. (30) Both for-profit and not-for-profit entities still have ex-
penses and must pay their employees, provide safety screening,
and ensure that adequate testing is in place to provide a safe final
product. Both for-profit and not-for-profit milk banks are collecting
human bodily fluid from a person outside of their direct proximity
and control. The chance that a donor may inadvertently leave her
child’s daycare with milk belonging to someone else is not differ-
ent between business models. The prescription drugs that do-
nors are prescribed are not different, nor is the risk of exposure to
harmful pathogens. Rigorous donor screening is not enough; the
milk itself must be tested to ensure it is safe for the fragile infants
it is destined to feed. (30-33)

The slightest error could be harmful or fatal for premature babies
in Neonatal Intensive Care Units (NICUs). The possible long-term
effects are myriad. These errors, when compounded, may mean
the difference between an outcome that results in a baby that has
a chance to reach a high potential and one that leads to develop-
mental delay, multiple subspecialty appointments, increased risk
of chronic disease, and growth failure. (34) Preemie parents, of-
ten feeling helpless and overwhelmed, place their faith and their
child’s life in the hands of physicians, nurses, and other hospital
providers, doing everything humanly possible to ensure the best
outcome for the baby. These clinicians must use the most scien-
tifically sound information available to them. Knowledge of this
information requires intense scrutiny of the literature and an un-
derstanding of how to interpret the findings for the best possible
outcomes. For the healthcare team, every decision is made with
the utmost care. Anecdotal reports have no place in this evalu-
ation. Instead, evidence-based randomized control trials, other
well-controlled data, and knowledge of the best information avail-
able must dictate best practice. That care often includes the use
of human donor milk and human donor milk-derived products, in-
cluding fortifiers. (13, 35)

“Anecdotal reports have no place in

this evaluation. Instead, evidence-based
randomized control trials, other well-
controlled data, and knowledge of the best
information available must dictate best
practice. That care often includes the use
of human donor milk and human donor
milk-derived products, including fortifiers.
(13, 35)”

When analyzing studies, several questions must be asked:

1.  Whois in the population? Preterm babies? Term babies?
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10.

11.

12.

What is being compared? Human milk to cow milk? Tra-
ditional Pasteurization methods to those that are less well
known or studied?

Is the term exclusive human milk diet truly exclusively hu-
man milk, or just human milk as a base with cow milk-based
fortification?

Where is the study taking place? In the NICU? In the normal
nursery? In a home environment?

Is this a randomized control study, a cohort study, a case
report, or case series?

If this is a randomized control study, did a research board
approve the study?

Is the study adequately powered? Is the sample size suf-
ficient to make the comparison? Did patients drop out of the
study? Were there enough patients at the end of the study to
make an adequate comparison?

Do the statistics support a clinically relevant endpoint? Or is
the endpoint trivial?

What are the implications for practice? Findings in term in-
fants or more mature preterm infants may not be relevant to
those at the margins of viability.

What is the feasibility of implementing these findings in other
populations? Are the conclusions generalizable to broader
clinical arenas?

What about cost? Will spending more upfront produce econ-
omies of scale, decrease morbidity or mortality, or decrease
the length of hospitalization?

Are there long-term outcome data? Many therapies are too
new to be looked at retrospectively, but where data exists, it
should not be ignored.
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