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EDITORIAL

Neonatal Intensive Care — The Only Constant Is Change

Prakesh S. Shah, M.D.

The rate of survival of infants born extremely
early — previously considered to be periviable
(£24 weeks) — has increased with advances in
perinatal-neonatal care. However, concerns re-
garding higher rates of neurodevelopmental
impairment among survivors have been raised.
A precise interpretation of outcomes in periviable
neonates requires an understanding of compet-
ing outcomes bias, differences in outcome re-
porting, denominators used in the calculation of
rates, and health care philosophies at the per-
sonal, institutional, regional, and national level
that influence care provision.

In this issue of the Journal, Younge et al.! re-
port data on 4227 neonates born at 22 to 24 weeks
of gestation from 11 neonatal centers in the
United States. The data were compared across
three consecutive birth-year epochs (2000-2003
[epoch 1], 2004-2007 [epoch 2], and 2008-2011
[epoch 3]). Survival free of neurodevelopmental
impairment increased between epoch 1 and
epoch 3 (adjusted relative risk, 1.59; 95% confi-
dence interval, 1.28 to 1.99). When the data are
analyzed according to gestational age, improve-
ments in survival are still not seen for infants
born at 22 weeks; epoch 2 was the turning point
for infants born at 23 weeks, and random varia-
tions in outcomes characterized infants born at
24 weeks of gestation. There was a 4 percentage
point increase in the rate of survival without
clinically significant neurodevelopmental impair-
ment from epoch 1 to epoch 3 (P=0.001) and a
1 percentage point increase in the rate of survival
with clinically significant neurodevelopmental
impairment from epoch 1 to epoch 3 (P=0.29).
The study attempts to signal a progressive change
in neonatal intensive care by reporting on the

largest cohort of periviable neonates from the
United States and, more importantly, shows vari-
ability across centers. However, limitations in-
clude the exclusion of neonates not born in the
11 centers, evaluation of outcomes by arbitrary
segmental epochs rather than by process control
charts, and lack of generalizability — the study
population represents only 4 to 5% of periviable
neonates born in the United States.

In addition to the study by Younge et al.,
other multicenter studies have reported on perivi-
able neonates (Table 1). Reported rates of death
or clinically significant neurodevelopmental im-
pairment were greater than 94% for infants born
at 22 weeks, between 80% and 90% for infants
born at 23 weeks, and between 51% and 72% for
infants born at 24 weeks of gestation, with the
exception of Japan and Sweden (Table 1). There
is wide variation in these rates, but the key to
a correct interpretation lies in the denominator
used, as well as the differing definitions of neuro-
developmental impairment in these reports. For
example, in the study from Japan,” data were
from selected neonatal units, whereas in the
studies from Sweden,* France,® and the United
Kingdom,? data included all births within a de-
fined period. The classification of motor, cogni-
tive, and sensory impairments that composed
clinically significant neurodevelopmental impair-
ment differed among studies. Therefore, it is dif-
ficult to counsel families on the basis of these
different population bases and different out-
comes. Studies from the United Kingdom and
France have attempted to overcome such limita-
tions and provided results using several denom-
inators — all alive fetuses, all births, live births,
neonates in whom active intervention was at-
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tempted, and neonates who were admitted to
neonatal units. However, caution is needed when
counting all births; the termination of pregnan-
cies at 22 to 24 weeks of gestation because of
major congenital malformations may artificially
increase the calculated mortality rate.

As neonatal care advances, new reports of
survival and outcomes at periviable gestational
ages will emerge. A consistent reporting frame-
work is needed to permit comparisons of results
and to use them to create benchmarks and pur-
sue quality improvement. Death and neurodevel-
opmental impairment are competing outcomes,
and reports need to delineate them in combina-
tion and in isolation. Determination of what
constitutes neurodevelopmental impairment and
whose perspectives are considered (health care
workers, parents, or children) remains debatable.
Undoubtedly, our obligations to society will be
unfulfilled if survivors are not followed longitu-
dinally to better guide neonatal, postneonatal,
infantile, and childhood care and to improve the
quality of life for patients and families.

No discussion on neonatal outcomes is com-
plete without consideration of the philosophy of
care provision at these gestational ages. Of the
national guidelines reviewed previously,” none
have suggested active care for neonates born at
22 to 23 weeks of gestation. Differences in the
initiation of resuscitation for such neonates have
explained a significant proportion of variation in
outcomes between centers.’ “Gentler” approach-
es to provision of care have initiated a mini-
revolution in neonatology. In providing care for
periviable neonates, opportunities for testing sev-
eral organ-protective strategies (e.g., less invasive
respiratory support, tolerance in permitting levels
of physiological measures that are outside the
normal range, melatonin therapy, and adminis-
tration of erythropoietin) in a rigorous manner

should be a priority. Nonetheless, one must not
forget the implementation of proven interven-
tions, because outcomes can be greatly improved
if we act on existing knowledge.® Reports of out-
comes in periviable neonates, such as the study
by Younge et al., remind us that the only con-
stant thing in neonatal intensive care is change.

Disclosure forms provided by the author are available with the
full text of this article at NEJM.org.
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University of Toronto — both in Toronto.
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