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who are not given “pre-emptive” antibiotics after birth. The as-
sociation between early empiric antibiotic treatment and lower
incidence of NEC has now been reported in several studies.5-7

Randomized trials of the effects and consequences of antibiotics
are likely to be planned.8 It would be relevant to consider design
and power to address the effect on NEC.
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Risk of bias in study on early
antibiotics and necrotizing
enterocolitis
To the Editor:
Li et al present data on the association between antibiotic

use and necrotizing enterocolitis (NEC) in 2831 very low
birth weight (VLBW) infants from 13 neonatal intensive
care units (NICU) in 5 continents.1 Their main result is
that early administration of antibiotics is associated with
less NEC compared with no early exposure to antibiotics.
These results are in line with some studies2,3 but challenge
the concept that early antibiotic exposure disturbs the
intestinal microbiota and increases the subsequent risk for
NEC in preterm infants.4,5

This report is based on a secondary analysis from a
retrospective-prospective observational cohort study primar-
ily assessing feeding practices and short-term clinical out-
comes.6 Entry of patient data started in September 2013
with the aim of enrolling “at least 100 VLBW infants born
consecutively” from each NICU between January 2011 and
September 2014. Other than “consecutive enrollment,” there
is no information on whether the included infants are repre-
sentative of all VLBW infants in the participating NICUs, and
no data on overall eligible number of infants. This introduces
a risk for selection bias, exemplified by the fact that large
NICUs in Perth and Amsterdam contributed only 152 and
174 infants, respectively. Moreover, the long time to full
feeds, predominantly with formula, and the massive anti-
biotic exposure among 1366 infants in the 5 Chinese NICUs
was “apparently” not associated with more NEC or higher
mortality, but the authors speculated about differences in
Bell scoring.6 Only 8 (0.6%) of the included infants from
China had undergone surgery for NEC. The overall rates of
NEC and survival for VLBW infants admitted to all these
NICUs were not presented. The no-early antibiotic group
had a mean gestational age of 31 weeks and the NEC inci-
dence of 9% in this population was surprisingly high.
The results from this mainly retrospective study may be

true, but a high risk of selection bias questions its validity.
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Reply
To the Editor:
We agree with Dr Klingenberg that our study is open to

potential bias due to missing data. We appreciate the chance
to discuss this further.

The infants contributed from the 13 NICUs represent a
variable proportion of the total number of admissions during
the 3.5-year study period from each NICU. Nonetheless, they
were included consecutively in one or several shorter periods.
Because we were unable to obtain information on the number
and basic characteristics of the missing infants within these
periods, we refrained from analyzing or reporting this. There-
fore, we acknowledge that some infants are missing in the
dataset. The study was carried out by medical file review
without central funding. The data extraction and goals for
enrollment were developed prospectively. Part of the enroll-
ment was done retrospectively, and wewere not able to search
long for missing files. However, the missing infants are
unlikely to be missing at random; they are more likely to
represent infants who were admitted for a shorter time,
were transferred to other departments or hospitals, or were
the subjects of people reviewing files—for example, infants
who died early or who were transferred for surgery for necro-
tizing enterocolitis (NEC) elsewhere. For this to lead to
systematic bias to occur (regardless of cause), it would have
had to be associated with the administration (or recording)
of early antibiotics as well as with NEC. We cannot posit
good reasons why this should occur very often or in a biased
fashion. Our data came from infants who were admitted to
the NICU. Infants with birth weight >1500 g, considered
too healthy for intensive care, and considered too immature
for life support are not represented. Both groups likely did
not receive antibiotics and did not get NEC.

We were also surprised by the 9% risk of NEC in the
relatively mature group of infants who were admitted to
318
the NICU and did not receive early antibiotics. However,
this number is the value that we have the least reason to
doubt. Although NEC is not always a purely objective
diagnosis, it is unlikely that the diagnosis was biased by a
lack of early antibiotic use.
We are concerned with the overuse of antibiotics, so the

motivation for the study was to look for clinically relevant
complications to help clinicians. This was an unexpected
finding–although we realize that others had data pointing
in the same direction.
Finally, we want to emphasize that we do not believe

that this question has been answered definitely. Rather,
the question has been (re)opened, and many neonatal
network datasets exist that can be used to test it again.
We hope these data will become available. Furthermore,
we hope that our results will motivate a search for
potential mechanisms of preventing NEC. NEC remains
a significant problem in neonatology and even appears
to be increasing in extremely preterm infants in our
own country.1
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