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COMMENT & RESPONSE

Supplemental Feedings for High-Risk
Preterm Infants
To the Editor The literature shows that the use of a predomi-
nately human milk diet (≥98%) in very low-birth-weight
infants supports appropriate growth and development,
decreases rates of necrotizing enterocolitis (NEC), decreases
overall patient care costs, allows for earlier discharge, re-
duces patient risk of readmittance, and increases human milk
consumption postdischarge.1-4 In their article, Corpeleijn et al5

conclude that feeding premature infants a diet of pasteurized
donor milk during the first few days of life had no significant
effect on preventing adverse health events. When consider-
ing how this study will affect clinical practice, we would like
to encourage health care professionals to pay close attention
to the following aspects: participant characteristics, duration
of study, dose of donor milk or formula, and high rates of
NEC observed.

Regarding participant characteristics, infants at highest
risk for developing complications were excluded from the
study, and these infants may be the ones to benefit most
from an exclusive human milk diet. The 10-day duration of
the intervention is too short to assess effect on NEC rates.
Large studies have shown that for very low-birth-weight
babies, NEC most commonly presents much later than the
first 10 days of life.2 Colaizy et al1 extended their analysis
out to 36 weeks postmenstrual age to simulate the highest
risk period for NEC. Sullivan et al3 used either the entirety
of the hospital stay or a minimum observation period of 13
weeks to accurately assess outcomes stemming from diet
differences. In both treatment groups, the participants
received approximately 90% of their diet as mother’s own
milk, which minimizes the effect of the assigned treatment
diet on NEC outcomes. Also, the use of cow milk protein
human milk fortifier mitigates the protective effect of donor
milk.4 Finally, the incidence of NEC was approximately 9%
in both treatment groups, indicating that perhaps some-
thing other than diet was involved in the development
of NEC. Studies have shown that when an infant receives
an exclusive human milk diet, NEC rates range from 1.3%
to 7%.1-3

These limitations are significant and severely restrict any
conclusions that can be drawn about the safety and efficacy
of donor human milk in very low-birth-weight infants. These

conclusions only apply when approximately 90% of the in-
fant’s diet is mother’s own milk, when the intervention is
administered for 10 days, and when the most fragile infants
are not considered in the study.
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To the Editor Understanding the effect of exposure to bovine-
based formulas and fortifiers is an important area of research
for optimizing outcomes and feeding protocols for very low-
birth-weight infants. In their article studying the effect of supple-
menting with donor milk vs preterm formula in the first
10 days of life when mother’s own milk was insufficient,
Corpeleijn et al1 concluded “supplemental feeding during the
first 10 days of life yielded similar short-term outcomes.”1 This
conclusion deserves the important qualification “when in-
fants are receiving greater than 85% intake from mother’s own
milk” to put this study in context with what is known in the
literature. Sisk et al2 found that very low-birth-weight infants
who received at least 50% human milk intake during the first
14 days of life had necrotizing enterocolitis rates of 3.2% com-
pared with 10.9% in infants who received less than 50% hu-
man milk intake (P < .05).2 In a small randomized trial where
infants received 100% fortified donor human milk or 100% pre-
term formula, Cristofalo et al3 reported necrotizing enteroco-
litis rates of 3% vs 21%, respectively (P = .08). A 2016 retrospec-
tive study by Colaizy et al4 concluded that infants receiving a
100% formula diet had an increased risk of necrotizing entero-
colitis compared with infants receiving at least 98% fortified
mother’s milk (adjusted odds ratio, 12.1; 95% CI, 1.5-94.1).4
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The authors point out that a weakness of their study is the
short intervention period of 10 days. Half or more of the in-
fants in each treatment group had not yet reached full enteral
feeds at the end of the intervention period, and all infants in
the study received supplementation with formula beyond day
10. This ongoing supplementation with formula may have ame-
liorated the benefits of early avoidance of bovine proteins and
may help explain higher reported necrotizing enterocolitis rates
(9%) during the 60-day study period compared with rates of
3% to 6% described in studies that provided donor milk supple-
mentation for longer periods.3,5

There is an urgent need for randomized trials sufficiently
powered and conducted through 34 to 36 weeks postmen-
strual age to determine if there is a maximum level of bovine
protein exposure that is well tolerated in the very low-birth-
weight infant through supplementation and fortification. The
findings from Corpeleijn et al1 suggested that when infants re-
ceived 85% mother’s own milk and bovine-based supplemen-
tation was standard after day 10 of life, there was no benefit
in small volumes of donor milk vs formula supplementation
received in the early days of life.
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To the Editor The benefits of feeding very low-birth-weight
infants raw own mother’s milk as opposed to formula
are well established, particularly in its capacity to reduce
the incidence of serious infections and necrotizing
entercolitis.1,2 What the critical amount of formula is that
increases the risk of necrotizing entercolitis has yet to be
fully determined. Thus, the study of Corpeleijn et al3 com-
paring the effect of supplementing mothers who could not
supply sufficient own mother’s milk with either pasteurized
donor human milk or preterm formula is welcome. The

authors concluded that there was no significant benefit of
supplementing with pasteurized donor milk as opposed to
standard preterm formula.

In my opinion, there are serious study methodological
problems that preclude such a conclusion. There is an
absence of information if the feeding of the donor milk was
comparable in amount and duration with supplementing
with formula. The intervention was for scheduled “10 days
or less,” but there is no information on how many actual
days the infants in each group were supplemented nor
information on how much was fed on each day and which
days post partum this took place. No information was pro-
vided about what the infants were actually fed in the local
hospitals, whether bovine-based fortifiers were added, or
how many infants were actually transferred and at what
postpartum age. Forty-two percent of the end point pathol-
ogy occurred after 10 days, presumably while most of the
infants where in the local hospitals. Thus, what they were
fed and how varied their care was during the 60-day period
are the most important variables in interpreting any
results.

The authors’ economic analysis is perplexing. The only
valid calculation is cost per infant, not the operating budget.
Donor milk is provided in the United States at a cost of $3 to
$4 per ounce. An infant who needs to be supplemented in the
first 14 days would need 3 to 10 oz at an average cost that rarely
exceeds $50. The hospital costs for an infant with necrotizing
entercolitis is $40 000 to $74 000.4 Thus, the economic ben-
efits of supplementing with donor human milk would more
than cover the cost of supplementing the very low-birth-
weight infants.

Further randomized studies are needed for instances when
“own mother’s milk is not consistently available.” However,
until then, we should not generalize from incomplete studies
such as that reported by Corpeleijn et al,3 and donor pasteur-
ized human milk should remain as the default choice for
supplementing own mother’s milk in the very low-birth-
weight infant.
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To the Editor Corpeleijn et al1 demonstrate that the use of
donor milk as a supplement to a median intake of 89% of
mother’s own milk during the first 10 days of life was not
associated with decreased occurrence of severe infection or
mortality in very low-birth-weight infants. However,
I would like to highlight that their findings suggest other
beneficial effects of this tiny amount of donor milk.

First, a careful examination of their work reveals a trend
toward lower susceptibility of any stage retinopathy of pre-
maturity (ROP) among exclusively human milk–fed babies
(P = .19). Schanler et al2 have previously reported that ROP
stage 3 was noted less frequently in the mother’s milk
group. If human milk lowers the risk of severe ROP, then it
is more likely to be effective when large amounts of the
antioxidant components of human milk are provided earlier
in life. Corpeleijn et al1 have followed up on ROP until full
retinal vascularization. I encourage them to take this oppor-
tunity to determine whether early feeding type affects
development of the higher stages of ROP in the very low-
birth-weight infant. Second, the infants receiving donor
milk supplements in the Corpeleijn et al study1 rated almost
significantly higher than formula-fed infants for exclusive
breastfeeding after the intervention period (64.1% vs 56.5%,
P = .14). These findings agree with a number of articles
showing that in-hospital formula supplementation
negatively affects breastfeeding duration and exclusivity3,4

and also with previous research showing no significant dif-
ference of breastfeeding duration between direct breast-
feeding and combining direct breastfeeding with expressed
breast milk.5

To summarize, Corpeleijn et al1 make an important con-
tribution to the effects of early supplementation with minor
aggregates of donor’s milk, but I think that subsequent
breastfeeding and development of severe ROP must be taken
into account to attain a fuller picture of this intervention.
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In Reply We would like to thank Eidelman, Lima et al,
Perrin and Sisk, and Verd for their interest in our recently
published article1 and their responding letters to the editor.
They discuss important considerations when interpreting
our results. As discussed in our article, we acknowledge that
the intervention period of our trial was short. We explicitly
decided on the 10-day period because a specific goal was to
test the hypothesis that the protective effect of human milk
against sepsis and necrotizing enterocolitis (NEC) could
arise from avoiding immunogenic cow’s milk proteins.2

Therefore, we aimed to compare a completely human
milk–based diet with a diet that also contained cows’ milk
protein. In the Netherlands, we do not have access to a
human milk–based fortifier, and we deemed it unacceptable
to postpone the introduction of cow’s milk–based fortifier
for longer than 10 days following birth. Furthermore, our
retrospective study showed that intake during the first 10
days after birth was associated with morbidity and mortality
during the first 60 days.3 Finally, these first postnatal days
were suggested to be important for intestinal maturation,
with a delay seen in formula-fed infants resulting in a longer
period with intestinal permeability in these infants.4

Our results showed no detrimental effect of cow’s milk pro-
tein exposition (formula) in the first 10 days after birth.1

This finding justifies further randomized trials with donor
milk, supplemented with cow’s milk–based fortifier when
needed, conducted through longer periods. We agree that
those trials are warranted, considering the costs of running
a human milk bank.

In response to Eidelman, amounts of supplementation
of donor milk and formula are given in the eTable in Supple-
ment 2 of the original article. Enteral feeding was intro-
duced at the first day after birth in 117 infants (63.9%) in the
donor milk group and 130 (68.4%) in the formula group. In
all remaining infants, enteral feeding was started at day 2.
This was also the day at which most infants (90% in
both groups) received supplementation. Mean supple-
mented volumes during the intervention period increased
from 3.2 and 3.8 mL/d at study day 1 to 81.0 and 91.7 mL/d
at day 10 in the donor milk and formula group, respectively.
All infants fed own mother’s milk received cow’s milk–based
fortifier at some point during the 60 days’ follow-up;
however, we do not have detailed feeding data from the
local hospitals. During the intervention period, 21% (donor
milk group) and 16% (formula group) of infants were
transferred to a local hospital. Twenty-five percent of
infants in both groups were transferred between day 11 and
day 20; 20% vs 11% between day 21 and day 30; 10% vs
7% between day 31 and day 40; 8% vs 16% between day 41
and day 50; and 5% vs 6% between day 51 and day 60 in
the donor milk and formula group, respectively. Regarding
economic analysis, in the Netherlands an ounce of donor
milk costs $9. Although we agree that the costs of donor
milk supplementation during 2 weeks following birth are
less than hospital costs related to NEC, we feel Eidelman’s
statement on cost-effectiveness is not in place because
beneficial effects of donor milk on NEC incidence were
not found.
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Both Lima et al and Perrin and Sisk point out that the
NEC incidence of 9% in our population was higher than
expected from the literature, and that, therefore, something
other than diet might have been involved in NEC develop-
ment. Although a NEC incidence of 9% is indeed high, this
is what we found in a large cohort of infants. We agree that
the pathophysiology of NEC is still poorly understood but is
thought to be multifactorial.5 Therefore, factors other than
diet were probably involved including use of antibiotics,
intestinal colonization, and genetic and immunological fac-
tors. Nevertheless, in our opinion, the studies cited by Lima
et al and Perrin and Sisk are not comparable with our trial,
either because of the inclusion of a different population6,7

or because of major differences in feeding regimens (ie, pro-
gression of enteral feeding).8 Although Lima et al may be
right in discussing the intervention being too short to affect
NEC incidence, infants in our trial were diagnosed with NEC
at median ages 11 days and 15 days (75% occurred before day
21). Therefore, we feel that it is too apodictic to state that
the 10-day intervention was too short to detect an effect on
NEC rates, although a longer duration of donor milk supple-
mentation might indeed retrieve different results. Addition-
ally, we do not agree with the suggestion from Lima et al
that infants at highest risk for developing complications
were excluded. We excluded infants with conditions that
would either interfere with the intervention (ie, esophageal
atresia), or for which a possible confounding effect on our
primary outcome could be suspected. However, these were
rare, and by doing so, our results are applicable to most very
low-birth-weight infants admitted to a neonatal intensive
care unit in a developed country.

Verd discusses the possible beneficial effects of donor
milk supplementation on susceptibility of retinopathy of
prematurity and on breastfeeding exclusivity in the group
supplemented with donor milk. However, our results show,
if anything, an inverse trend regarding retinopathy of pre-
maturity (19 donor milk infants [12%] vs 13 formula infants
[8%]). Although the presence of a human milk bank has
been associated with higher breastfeeding rates,9 it is
unlikely that in our trial the availability of donor milk
resulted in higher subsequent own mother ’s milk
feeding in the donor milk group only because the trial was
designed and conducted as a double-blind randomized
clinical trial.
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Zika Virus Is More Like Rubella
Than Human Immunodeficiency Virus
To the Editor I hate to disagree with my learned colleague Dr
Peter Hotez,1 but I believe some of the analogies he presents
in his JAMA Pediatrics article “What Does Zika Virus Mean
for the Children of the Americas?” are exaggerated and
misleading.1

To compare Zika with human immunodeficiency virus
(HIV) is inappropriate. Human immunodeficiency virus can
lead to life-threatening illness if not treated, whereas Zika is a
mild illness that requires no therapy in most cases. And while
there was talk of a congenital HIV syndrome in the early days
of the HIV era,2 that has not panned out. The more appropri-
ate comparison is to rubella. Both are mild clinical illnesses that
can lead to devastating congenital malformation syndromes
that involve the central nervous system, although Zika seems
to have a much lower penetrance (only about 1% with first-
trimester infection according to the latest estimates3). And just
as congenital rubella was conquered by a vaccine, I am confi-
dent Zika will also be conquered. There are already steps in that
direction, as one can see by Googling Zika virus vaccines. In
the meantime, mosquito control and other public health mea-
sures are paramount.
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