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Improvements in quality of care have led to a significant reduction in mortality and morbidity
in preterm infants, especially very-low-birth-weight (VLBW) infants. Consequently, more efforts are
increasingly being made to improve their long-term health.

A central factor of long-term health is nutritional care, and human milk is considered essential in
reducing the incidence of comorbidities and improving long-term outcomes. Indeed, it is well known
that human milk is the optimal food source for newborns, primarily preterm infants, and that donor
human milk is the best alternative when the mother’s milk is not available or is insufficient [1-3].

1. Human Milk and Comorbidities

Several observational studies have shown that human milk is superior to formula milk in reducing
the rate of comorbidities. It is difficult to determine the direct role of human milk in modulating
the risk of comorbidities, as randomized controlled trials cannot be conducted due to the ethical
implications inherent in the randomization of human milk feeding; thus, observational studies are
useful in situations in which randomized controlled trials are unethical [4]. Despite the potential
limitations of observational study designs, several studies have shown that human milk feeding can
reduce the rate of bronchopulmonary dysplasia (BPD), sepsis, necrotizing enterocolitis (NEC) and
severe retinopathy of prematurity (ROP) more than formula feeding can [5-10]. In particular, in a
multicentre cohort study that included 1433 VLBW infants, Spiegler et al. found that exclusive formula
feeding was associated with an increased risk of BPD [odds ratio (OR) = 2.6, NEC: OR = 12.6 and ROP:
OR = 1.80] compared to exclusive human milk feeding [11]. In a large monocentric study designed as
an interrupted time series study, Alshaikh et al. [12] showed that a human milk quality improvement
initiative to implement the rate of human milk in the neonatal intensive care unit was associated
with a lower risk of developing NEC (OR = 0.32; 95% confidence interval 0.11-0.93). Similar results
were found in a recent study conducted by Cafizo Vazquez et al. [13], in which infants who received
donor human milk had a decreased incidence of NEC compared to formula-fed infants (9.1% vs. 3.4%,
p = 0.055), especially among the group of infants born at a gestational age between 28 and 32 weeks
(5.4 vs. 0.0%, p = 0.044).

Considering the ethical issues related to the randomization of mothers” milk, randomized
controlled trials studies can be designed to compare the only effects of donor human milk and those of
formula milk. Cristofalo et al. showed that the use of donor human milk to supplement the mother’s
milk led to a shorter duration of parenteral nutrition and a lower rate of NEC than did formula
feeding [14].

A recent meta-analysis that included randomized controlled trials, including a total of 1879
preterm or low-birth-weight infants, demonstrated that formula feeding leads to a higher risk of NEC
(risk ratio= 1.87, 95% confidence interval: 1.23-2.85) than does donor human milk feeding [15].
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There is evidence regarding the beneficial effect of mother milk on neurodevelopment of preterm
infants [16,17], whereas the evidence on beneficial for neurodevelopmental outcome of donor human
milk compared to formula milk was moderate [15].

2. Duration and Dose of Human Milk and Comorbidities

Another variable important for the evaluation of the possible effect of human milk on morbidity
is the intake of human milk and the duration of human milk consumption. Indeed, the available
studies showed different designs in terms of the dose and duration of the intervention. For example,
Corpeleijn et al. [18] randomly assigned 373 VLBW infants to receive preterm formula or donor human
milk for the first 10 days of life. They found similar results between the two groups in terms of
the occurrence of sepsis or meningitis, NEC, and death during the first 60 days of life. However,
the limitation of this study was that the intervention period was too short, as the authors did not
consider the mode of feeding after the first 10 days of life.

Meinzen-Derr et al. conducted a large study and aimed to determine the association between the
dose of human milk consumed and the risk of NEC or death among 1272 extremely-low-birth-weight
infants. The authors demonstrated that there is a dose-dependent effect of human milk feeding on the
risk of NEC or death after the first 2 weeks of life. Specifically, the risk of NEC or death decreased
by 13% for every 100 mL/kg of human milk consumed in the first 14 days of life [19]. Moreover, in a
systematic review conducted in 2017, the dose-dependent effect of human milk on comorbidities
in premature infants was shown. Specifically, the authors revealed that at least 50% of the liquid
consumed needs to be human milk to reduce the incidence of NEC [5].

In 2018, Miller et al. conducted a very comprehensive systematic review and meta-analysis of the
studies published after 1990 to summarize the available data regarding the mode and dose of feeding
and the incidence of comorbidities (NEC, late onset sepsis, BPD, ROP) in preterm infants born before
a gestational age of 28 weeks. Specifically, they compared the effects of different modes of feeding,
such as exclusive human milk versus exclusive preterm formula (EPTF), any human milk versus EPTE,
a higher versus a lower dose of human milk, and unpasteurized versus pasteurized human milk,
on the rate of preterm morbidities. The authors concluded that there is evidence of a clear protective
effect of a high dose of human milk against NEC and a possible reduction in the risk of developing
late onset sepsis and severe ROP in exclusively human milk-fed infants. Compared to unpasteurized
human milk, pasteurized human milk did not show any negative effects on preterm comorbidities.
This extensive systematic analysis focused on how the mode of feeding in premature infants can have a
protective effect against NEC in particular, whose pathogenesis is still unknown. The authors suggest
that the higher the human milk intake is, the lower the occurrence rate of NEC. However, the authors
conclude that feeding even small doses of human milk is better than exclusive formula feeding [20].

In practice, the available data demonstrate that human milk feeding plays a key role in improving
the clinical outcomes of preterm infants; nevertheless, the existing studies have some limitations,
mainly related to the study design.

In conclusion, a multidisciplinary approach is crucial for preventing the occurrence of comorbidities
and improving the clinical outcomes of preterm infants. The best strategy for preterm infants requiring
a high level of care should include not only a neonatologist, but also a nutritionist that can design a
personalized nutritional intervention.
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