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Nutritional interventions to reduce rates of infection,
necrotizing enterocolitis and mortality in very preterm infants
Christoph Bührer 1, Hendrik S. Fischer1 and Sven Wellmann2

Observational studies demonstrating reduced rates of infections, necrotizing enterocolitis (NEC), and mortality in preterm infants
fed their own mother’s milk, as opposed to formula, have prompted endeavors to achieve similar effects with the right choice of
food and food additives. In a systematic review of meta-analyses and randomized controlled trials (RCTs), we considered nutritional
interventions aimed at reducing the rates of infections, NEC, or mortality in very preterm infants. The overall effects of particular
interventions were presented as risk ratios with 95% confidence intervals. In RCTs, pasteurized human donor milk, as opposed to
formula, reduced NEC but not infections or mortality. No differences emerged between infants receiving human or bovine milk-
based fortifiers. Pooled data of small trials and a recent large RCT suggested that bovine lactoferrin reduced rates of fungal sepsis
without impact on other infections, NEC, or mortality. Pooled data of RCTs assessing the use of prebiotic oligosaccharides found
reduced infection but not mortality. Enteral L-glutamine (six RCTs) lowered infection rates, and enteral L-arginine (three RCTs)
reduced NEC. A meta-analysis sensitivity approach found multiple-strain (but not single-strain) probiotics to be highly effective in
reducing NEC and mortality. Thus, selected food components may help to improve outcomes in preterm infants.
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BACKGROUND
Breastfeeding is recommended by the World Health Organization
(WHO) for all infants, which in very preterm infants translates into
pumped or expressed breast milk given via gavage. A multitude of
observational studies indicate that mother’s own milk, as opposed
to term or preterm formula, confers protection against invasive
infection and necrotizing enterocolitis (NEC),1 and therefore
lowers mortality. This protection afforded by mother’s milk
appears to be little altered by pasteurization.2,3 These observations
have fostered beliefs that food components actually do make a
difference in the care of tiny preterm infants to prevent invasive
infections and NEC. While availability of mother’s own milk cannot
be studied by means of randomized controlled trials (RCT), other
sources of milk and various food additives can and have been the
subject of such trials. This review has been undertaken to
summarize the evidence available, based on published meta-
analyses and results of RCTs.

METHODS
To identify RCTs that investigated nutritional interventions in
premature infants aimed at reducing rates of invasive infections,
NEC, or mortality in very preterm infants as primary or secondary
endpoints, we performed a Medline search via PubMed (https://
www.ncbi.nlm.nih.gov/pubmed/). A variety of search terms were
applied (search concept: Premature infant AND (enteral OR oral
OR nutrition) AND RCT). The detailed search strategy is available in
Supplementary File 1. Only articles on RCTs or meta-analyses
published in English were considered. The search yielded 2924
hits, of which 69 were relevant to this review. The overall effects of

particular nutritional interventions on infection rate, NEC, and
mortality were calculated by using the Mantel–Haenszel method
for dichotomous outcomes, and were presented as risk ratios (RR)
with 95% confidence intervals (CI), by using Epi Info, Stat Calc
(Centers for Disease Control and Prevention, Atlanta, GA; https://
www.cdc.gov/epiinfo/index.html). Registered trials were identified
by the WHO International Clinical Trials Platform (World Health
Organization, Geneva, Switzerland; http://apps.who.int/trialsearch/
Default.aspx) and the trial registry of the National Library of
Medicine (National Institutes of Health, Washington, DC; https://
www.clinicaltrials.gov). Sample sizes were determined by using
the ClinCalc online sample size calculator (Sean P. Kane, Rosalind
Franklin University of Medicine and Science, North Chicago, IL;
https://clincalc.com/stats/samplesize.aspx).

MILK AND MILK COMPONENTS
Colostrum
Colostrum contains a variety of glycoproteins that support the
infant’s defense against microbes colonizing the mucous mem-
branes after birth. Oropharyngeal administration of mother’s own
fresh or frozen/thawed colostrum compared with water, saline,
placebo, or no intervention has been investigated in eight trials. In
six trials, colostrum was given within the first 48 h of life, in two
trials up to 96 h of life. Two more trials investigated bovine
colostrum administered enterally via gavage. Individually, the
trials failed to demonstrate significantly reduced rates of infection,
NEC, or mortality. The trials have been analyzed by three
independently conducted meta-analyses4–6 that differed by
inclusion of trials (by acceptance of unpublished data, time of
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administration, and source of colostrum). However, the meta-
analyses agreed that there is no evidence from RCTs to suggest
that colostrum reduced rates of NEC, infection, or mortality, as did
calculations that combined all RCTs that had been included in at
least one of the meta-analyses (Table 1). A subgroup analysis of
the four trials included in all three meta-analyses likewise revealed
similar rates of infection (9/80 [11.3%] vs 8/76 [10.5%], risk ratio
(RR) [95% confidence interval (CI)] 1.07 [0.43–2.63]), NEC (7/80
[8.8%] vs 4/76 [5.3%], RR [95% CI] 1.66 [0.51–5.45]), and mortality
(3/80 [3.8%] vs 1/76 [1.3%], RR [95% CI] 2.85 [0.30–26.81]).

Donor milk
In the absence of mother’s own milk, human donor milk is the
most closely related source of nutrition and recommended by the
World Health Organization, the European Society of Pediatric
Gastroenterology, Hepatology, and Nutrition, and the American
Academy of Pediatrics.7–9 The most recent Cochrane meta-
analysis10 reviewing data from a total of 1879 preterm infants
enrolled in 12 trials, found evidence that donor milk, as opposed
to formula, significantly reduced rates of NEC but had no impact
on invasive infections or mortality (Table 1). The overall
methodological quality of the trials included was judged to be
moderate. Protection against NEC was reported by the four trials
published before 2000 that reported to use unfortified donor milk
(RR [95% CI] 0.30 [0.10–0.90]) and the four trials published after
2000 that reported to use fortified donor milk (RR [95% CI] 0.61
[0.38–0.97]). All but one trial (published in 1983) used pasteurized
donor milk. The results were not changed substantially by
exclusion of this single trial that used unpasteurized donor milk.11

In addition to these 12 trials, there are several investigator-
initiated RCTs randomizing preterm infants to donor milk or
formula, which have already completed recruitment (Canada:
ISRCTN3531714, target sample size n= 352; Argentina:
NCT01390753, n= 300; England: NCT016868477, n= 66; United
States: NCT01534481, n= 670, and NCT01232725, n= 121), are
currently recruiting (Lithuania: ISRCTN64647571, n= 120; England:
ISRCTN16799022, n= 100), or have been registered but are not
recruiting yet (India: CTRI/2016/04/006855, n= 230; CTRI/2018/11/
016480, n= 428). The results of these trials are expected to further
refine our view on the merits of donor milk to reduce rates of
infection, NEC, and mortality.

Human milk-based fortifier
As preterm infants growing along fetal trajectories gain weight at
a much faster rate than term infants, human milk provides
insufficient quantities of protein, calcium, and phosphate to allow
for adequate growth of very preterm infants. Therefore, human
milk—either own mother’s milk or donor milk—requires fortifica-
tion to ensure that the enteral supply matches the demand of the
growing infant. Fortifiers added are usually based on bovine milk
but may be derived from human milk as well. A study that
randomized preterm infants fed their own mother’s milk to
fortification with a human milk-based fortifier and pasteurized
donor milk if mother’s milk ceased to be available (n= 138), or
bovine milk-based fortifier and preterm formula if no mother’s
milk was available (n= 69), found significantly lower rates of NEC
associated with human fortifier/donor milk versus bovine fortifier/
formula,12 while there was no difference in rates of infection of
mortality. A second study of the same group randomized 53
preterm infants with birth weights between 500 and 1250 g to
donor milk fortified with a human milk-based fortifier or preterm
formula.13 They found a trend toward reduced rates of NEC
associated with exclusively human milk-based nutrition, as
opposed to feeding preterm formula (thereby supporting the
superiority of human milk, as opposed to formula). However, there
was no effect in a head-to-head comparison between fortifiers
based on human or bovine milk added to mother’s own milk or
donor milk.14 A company-funded open-label RCT comparing a

human milk-based and a bovine milk fortifier in preterm infants
with a gestational age ≤28 weeks is set to recruit patients in
northern Sweden (NCT03797157, target sample size n= 222).

Lactoferrin
Human and bovine milk, as well as tears, bile, and saliva, contain
the glycoprotein lactoferrin that exhibits an array of antimicrobial
activities in vitro. After acidic proteolysis in the stomach,
lactoferrin yields a group of peptides called lactoferricins that
also have antimicrobial properties. While lactoferrin is already
present in milk, adding further lactoferrin has been hypothesized
to be beneficial in preterm infants who are exceptionally prone to
invasive infections originating in the gut. This hypothesis has been
addressed by six trials involving a total of 886 preterm infants that
were summarized in the last update of the Cochrane review
published in 2017.15 Lactoferrin supplementation to enteral feeds
was associated with a significant reduction of infections (36/432
[8.3%] vs 64/454 [14.1%], RR [95% CI] 0.59 [0.40–0.87]), but did not
reduce mortality (19/527 [3.6%] vs 31/544 [5.7%], RR [95% CI] 0.65
[0.37–1.11]). Joint analysis of the four trials (750 participants) that
also reported rates of NEC (≥stage 2) yielded evidence of reduced
rates of NEC associated with lactoferrin (8/368 [2.2%] vs 22/382
[5.8%], RR [95% CI] 0.40 [0.18–0.86]). Quality of the trials was
judged to be low because of risk of bias.15 All but one trial had
used bovine lactoferrin. The results were not changed after
exclusion of the single trial that employed human recombinant
lactoferrin16 involving a total of 120 infants. A further meta-
analysis published in 201817 included three additional trials that
had been published in Chinese journals but were not listed by
PubMed. This meta-analysis, however, yielded similar results
(infection (9 trials): 41/629 [6.5%] vs 96/659 [14.6%], RR [95% CI]
0.47 [0.33–0.67], NEC (5 trials): 9/448 [2.0%] vs 26/462 [5.6%], RR
[95% CI] 0.40 [0.18–0.86], and mortality (7 trials): 22/625 [3.5%] vs
35/647 [5.4%], RR [95% CI] 0.70 [0.38–1.30]).
This favorable view on lactoferrin changed after publication of

the results of the ELFIN trial, the largest trial so far investigating
the use of enteral lactoferrin to prevent infection for very preterm
infants.18,19 Recruiting a total of 2203 preterm infants (2182 with
primary outcome data available), the ELFIN trial enrolled more
infants than all previous trials taken together. This trial found no
difference for invasive infection (316/1093 [28.9%] vs 334/1089
[30.7%], RR [95% CI] 0.94 [0.83–1.07]), NEC (63/1085 [5.8%] vs 56/
1084 [5.2%], RR [95% CI] 1.12 [0.71–1.77]), or mortality (71/1076
[6.6%] vs 68/1076 [6.3%], RR [95% CI] 1.04 [0.69–1.59]).
When combining the data from the ELFIN trial with those of the

Cochrane analysis from 2017, there was no effect of lactoferrin on
NEC or mortality (Table 1) while a trend remained for infections. A
subgroup analysis revealed an effect of lactoferrin on rates of
infection in infants not exclusively fed their own mother’s milk
(222/990 [22.4%] vs 262/961 [27.3%], RR [95% CI] 0.82
[0.71–0.96]).20 Analyzed by pathogen, lactoferrin appeared to
have no effect on Gram-positive (RR [95% CI] 0.87 [0.71–1.06]) or
Gram-negative bacterial infections (RR [95% CI] 0.88 [0.63–1.21]),
while the impact on fungal sepsis was statistically significant (RR
[95% CI] 0.21 [0.07–0.63]). However, the overall rate of fungal
infection was 15 times lower in the recent ELFIN trial (5/2182
[0.23%]) compared with the previous trials summarized in the
Cochrane meta-analysis from 2017 (17/498 [3.4%]), and the ELFIN
trial contributes only five cases to this sensitivity analysis. An array
of interventions shown to decrease intestinal fungal colonization
and rates of invasive fungal infections, such as probiotics,21 dietary
medium-chain triglycerides,22 systemic (e.g., fluconazole), and
topical chemoprophylaxis (such as nystatin)23,24 apparently act in
concert to substantially decrease rates of fungal infection. The
rates of fungal infections reported by the ELFIN investigators in
the United Kingdom are similar to those of nosocomial infection
surveillance data for preterm infants elsewhere.25 Two large
randomized “Lactoferrin Infant Feeding Trials” (LIFT) currently
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Table 1. Effects of nutritional interventions in randomized controlled trials to reduce rates of invasive infections, necrotizing enterocolitis (NEC), and
mortality, expressed as risk ratios (RR) with 95% confidence intervals (95% CI)

Intervention Outcome Patients Trials Intervention Control RR 95% CI P Ref.

n N n N

Milk and milk components

Early oropharyngeal colostrum 4–6

Infection 563 10 53 287 64 276 0.80 0.58–1.10 0.171

NEC 523 9 17 266 17 257 0.97 0.50–1.85 0.917

Mortality 508 9 16 260 20 248 0.76 0.41–1.44 0.402

Donor milk 10

Infection 1025 5 162 506 155 519 1.07 0.89–1.29 0.457

NEC 1675 9 30 837 57 838 0.54 0.35–0.81 0.004

Mortality 1527 7 65 759 72 768 0.91 0.67–1.25 0.570

Human milk-based fortifier 14

Infection 125 1 8 64 14 61 0.54 0.25–1.21 0.127

NEC 125 1 3 64 3 61 0.95 0.20–4.54 0.952

Mortality 125 1 3 64 1 61 2.86 0.31–28.8 0.335

Lactoferrin 15, 18

Infection 3068 7 352 1525 398 1543 0.89 0.79–1.01 0.081

NEC 2919 5 71 1453 78 1466 0.92 0.67–1.26 0.594

Mortality 3223 7 90 1603 99 1620 0.92 0.70–1.21 0.549

Amino acids

L-Arginine 27

NEC 285 3 11 140 28 145 0.41 0.21–0.79 0.005

Mortality 285 3 13 140 18 145 0.75 0.38–1.47 0.397

L-Glutamine 28

Infection 1095 6 152 538 207 557 0.76 0.64–0.91 0.002

NEC 1172 7 38 576 54 596 0.73 0.49–1.09 0.117

Mortality 1095 6 31 538 34 557 0.94 0.59–1.51 0.810

Trace elements

Selenium 31

Infection 90 1 7 45 22 45 0.32 0.15–0.67 0.008

Mortality 90 1 2 45 3 45 0.67 0.12–3.80 0.647

Zinc 33

Infection 192 1 16 97 12 96 1.32 0.66–2.34 0.432

NEC 192 1 0 97 6 96 Not estimable 0.013

Mortality 192 1 5 97 17 96 0.29 0.11–0.76 0.006

Non-digestible carbohydrates

GOS/FOS 34

Infection 820 8 68 395 108 425 0.68 0.52–0.89 0.004

NEC 509 4 16 238 23 271 0.79 0.43–1.46 0.456

Mortality 696 7 22 326 34 370 0.73 0.44–1.23 0.238

Inulin 35

Infection 200 1 23 100 45 100 0.51 0.34–0.78 0.001

NEC 200 1 12 100 18 100 0.67 0.34–1.31 0.236

Mortality 200 1 2 100 12 100 0.17 0.04–0.73 0.006

Bacterial probiotics

Single strain 45–49

Infection 3816 11 247 1914 271 1902 0.91 0.77–1.06 0.226

NEC 3890 11 90 1950 117 1940 0.77 0.59–1.00 0.049

Mortality 2945 9 82 1479 87 1466 0.93 0.70–1.25 0.650

Multiple strain 45–49

Infection 2657 8 246 1322 272 1335 0.91 0.78–1.07 0.251

NEC 2889 11 35 1439 94 1450 0.38 0.26–0.55 <0.001

Mortality 2867 10 75 1428 121 1439 0.62 0.47–0.83 <0.001

Bold values indicate statistical significance p < 0.05
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recruit preterm infants in Australia (ISRCTN66482337, target
sample size n= 1500) and Canada (NCT03367013, n= 500).

AMINO ACIDS
L-Arginine
Tissue hypoxia and ischemia may precipitate a cascade of events
that ultimately result in NEC. Vasoconstrictive stimuli may be
antagonized by nitric oxide produced by nitric oxide synthase
from L-arginine and O2. Increasing the amount of substrate
available to these enzymes may therefore enhance local perfusion
by dilating constricted vessels. Three randomized controlled trials
(from Canada, Greece, and Egypt) investigated the prophylactic
use of oral L-arginine (1.5 mmol/kg/d) to prevent NEC in a total of
285 preterm infants.26 In one of the three trials, infants were first
started on parenteral L-arginine and then switched to oral L-
arginine once tolerating 40% enteral food.27 The trials were small
but judged to be of good methodological quality. L-Arginine
supplementation was associated with a significant reduction of
NEC (stage 2 or more) without impacting on mortality (Table 1).
No data were provided to allow for a meta-analysis of invasive
infection rates. Despite the encouraging results, there are no new
ongoing registered RCTs investigating the use of L-arginine in very
preterm infants.

L-Glutamine
L-Glutamine is a conditionally essential amino acid that serves as a
source of energy and to build nicotinamide adenine dinucleotide
that is required to counteract oxidative stress. Combined results of
six RCTs totaling 1095 infants28 suggest that enteral supplementa-
tion of L-glutamine reduced rates of invasive infection without
impacting on rates of NEC and mortality (Table 1). The trials were
judged to be of good methodological quality. In contrast, RCTs
that investigated parenteral administration of L-glutamine (n= 5)
failed to reveal any reduction in the rate of invasive bacterial
infection. There are currently no newly registered RCTs investigat-
ing the use of enteral L-glutamine supplementation for preterm
infants.

TRACE ELEMENTS
Selenium
Selenium is incorporated into selenoproteins that are important
for an effective immune response, and inadequate selenium
intake may thus impair the ability of a preterm infant to fend off
pathogens.29 In geographically defined areas with low selenium
concentrations, parenteral selenium supplementation has been
reported to be associated with a lower proportion of infants
having one or more episodes of infections,30 without impact on
mortality. A single double-blind RCT conducted in India31 that
randomized 90 preterm infants to oral selenium (10 µg/d) or
placebo for 28 days also found lower rates of infections without
impact on mortality (Table 1). No new trials have been registered
addressing the effect of oral selenium supplementation in preterm
infants.

Zinc
Zinc is a trace element with a multitude of functions in
mammalian biology, and low zinc stores have been hypothesized
to predispose preterm infants to NEC.32 Oral zinc supplementation
has been investigated in a single RCT that increased the total
zinc intake from 1.3 to 1.4 mg/d in placebo control infants to
9.7–10.7 mg/d in infants assigned to the experimental group.33

Additional zinc supplementation had no impact on the rate of
infection but significantly reduced rates of NEC and mortality
(Table 1). An open-label RCT is currently recruiting preterm infants
<30 weeks of gestational age (target sample size, n= 126) to
determine whether enteral zinc supplementation leads to

improved growth in infants at risk for bronchopulmonary
dysplasia (NCT03532555). The investigators’ hypothesis is that
oral zinc supplementation in these infants will significantly
improve growth compared with standard of care. Neither infection
nor NEC are listed as secondary endpoints.

NON-DIGESTIBLE CARBOHYDRATES
Manufactured oligosaccharides
Human milk contains a large variety of linear and branched
oligosaccharides that are metabolized in the gut lumen only by
certain microbes such as bifidobacteria. By virtue of their
influence on the human gut microbiome, such oligosaccharides
are referred to as prebiotics. Composition and quantity of these
human milk oligosaccharides (HMO) vary over time and from
mother to mother, depending on the mother’s secretory
status. Synthetic galacto-oligosaccharides (GOS) and fructo-
oligosaccharides (FOS) from pharmaceutical sources supposed
to mimic HMO have been tested in a series of RCTs.34 The
results suggest that food supplementation with these oligo-
saccharides is associated with reduced rates of invasive
infection but not NEC or mortality (Table 1). A company-
sponsored double-blind RCT investigating the more typical
human HMOs, 2′fucosyl-lactose and lacto-N-neotetraose, is
currently recruiting patients (gestational age 27–31 weeks,
birth weight ≤1500 g) in French hospitals (NCT03607942, target
sample size n= 160).

Inulin
A single RCT from Turkey that randomized preterm infants to
receive inulin, a dietary fiber consisting of β(2→ 1)-linked
fructose moieties, reported significantly lower rates of invasive
infection and mortality but no effect on NEC in infants receiving
inulin, as compared with placebo (Table 1). The trial, employing
a 2 × 2 factorial design, also assessed the effect of live
Bifidobacterium lactis given as a single-strain bacterial probio-
tic.35 Protection afforded by inulin (900 mg/d) against
invasive infection and death was not augmented further by
Bifidobacterium lactis, while Bifidobacterium lactis itself reduced
rates of NEC (6/200 [3%] vs 30/200 [15%], RR [95% CI] 0.02
[0.09–0.47]).

Lactulose
Lactulose is a disaccharide made of galactose and fructose with a
β(1→ 4) link that cannot be metabolized by human digestive
enzymes. A RCT from Israel investigated the use of lactulose in 28
preterm infants.36 Rates of invasive infections (2/15 [13%] vs 4/13
[31%]), NEC (1/15 [7%] vs 2/13 [15%]), and mortality (0/15 [0%] vs
1/13 [8%]) tended to be lower in lactulose-fed infants, as
compared with controls, without reaching the level of statistical
significance.

PROBIOTICS
The intestinal microbiome of healthy breastfed infants displays an
abundance of bifidobacteria and lactobacilli. They are thought to
keep Gram-negative enterobacteriaceae at bay that have been
identified as the responsible pathogen of most fatal invasive
infections in preterm infants.25 Disturbing the balance of the
preterm infant’s intestinal microbiome by systemic antibiotics is
associated with increased rates of invasive infections, NEC, and
mortality.37–40 A large number of RCTs have investigated the
administration of live bacteria (probiotics) as a means to establish
a presumably healthier gut microbiome, and several meta-
analyses have confirmed that probiotics reduce rates of NEC and
mortality.41–46 The effect on invasive infections appears to be
limited to infants fed human milk.47–49 Protective effects observed
in RCTs are widely mirrored in results of observational studies.50,51
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There is wide variability in the type of probiotic bacteria studied,
but bifidobacteria and lactobacilli appear to be most effica-
cious.52,53 The efficacy of single-strain probiotics, however, in
reducing NEC is limited (Table 1), while probiotics composed of
two or more different strains (such as a combination of lactobacilli
plus bifidobacteria) are highly effective in reducing NEC and
mortality45,54 and may furthermore reduce infections in human
milk-fed infants.49 There is no effect of nonbacterial (yeast)
probiotics.45,52

OTHER INTERVENTIONS
Oral immunoglobulin has been investigated in five trials, three of
which were found to be eligible for a Cochrane meta-analysis.55

The oral administration of IgG or an IgG/IgA combination did not
result in a significant reduction in the incidence of definite NEC
(43/921 [4.7%] vs 51/191 [5.5%], RR (95% CI) 0.84 (0.57–1.25)),
while data on infection and mortality were not reported.
Oral erythropoietin has been investigated in two trials recruiting

a total of 110 infants. There was no effect on NEC rates (2/61
[3.3%] vs 3/49 [9.4%], RR (95% CI) 0.62 (0.15–2.69)) or any other
outcome.56

IMPLEMENTATION AND FUTURE RESEARCH
The present evidence from RCTs suggests that rates of invasive
infections, NEC, and mortality in preterm infants can be influenced
by the choice of food, food components, and food additives.
Selenium, inulin, GOS/FOS prebiotics, and enteral L-glutamine
apparently are associated with diminished rates of invasive
infections. Zinc, L-arginine, donor milk, and multiple-strain
probiotics are associated with lower rates of NEC. Inulin, zinc,
and multiple-strain probiotics are associated with reduced all-
cause mortality (Fig. 1).
Presently, only donor milk7–9,57,58 and multiple-strain probio-

tics57,59 have been introduced into clinical routine in some
countries. However, probiotic products for medical use with a
robust quality control pertaining to manufacturing and transport
are not available in many places. Preterm formula and breast milk
fortifier contain zinc, albeit at low quantities. In contrast,
promising low-cost interventions such as inulin, L-arginine, or L-
glutamine are currently neither widely employed nor being
pursued in further trials.
There are several potential reasons for the reluctance of the

neonatological scientific community to change clinical practice.
Application of evidence from RCTs and meta-analyses to local
practice requires results not only to be robust but also based on
background data that resemble those encountered by the
physicians in charge. Some rather small trials with positive results
feature high event rates in the placebo arm. The incidence of NEC
has fallen substantially with increased use of mother’s milk, donor
milk, and multiple-strain probiotics, and the current numbers may
be quite different to those in RCTs that were conducted many
years ago.
In the most recent RCT in very preterm infants born before

32 weeks’ gestation, the ELFIN trial, overall rates of NEC, and
mortality were 5.5% and 6.5%, respectively.18,19 More than 3300
infants would need to be recruited to demonstrate a one-third
reduction by an intervention in a RCT. Such a trial would
necessitate huge collaborative efforts and pose considerable
obstacles for logistics and funding, possibly involving
public–private partnerships. Moreover, it would compete with
other trials for patients. Interestingly, the large ELFIN trial
allowed study participants to be enrolled in other RCTs
simultaneously. Simultaneous enrolment of preterm infants is a
contentious issue60 but might be a pivotal option to pave the
avenue for further research into the health of limited-number
patient groups.

The food additives found to reduce rates of infection, NEC, and
mortality work by distinct but potentially synergistic modes of
action. Simultaneous administration of prebiotics and probiotics
has so far met with limited success.35 In the near future, it may be
feasible to produce a combined formulation of L-arginine,
L-glutamine, inulin, zinc, Bifidobacterium infantis, and Lactobacillus
acidophilus as a single nutritional intervention for preterm infants,
akin to the polypill approach employed as a prophylaxis for
cardiovascular morbidity and mortality in the elderly.61,62 This
option, however, is still awaiting to stand the test of large, well-
conducted trials.
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