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Hypoglycemia is a common condition in newborns, and its
management is a frequently debated topic in pediatrics and neo-
natology. Some newborns with hypoglycemia have perma-
nent brain injury, especially infants with persistent genetic hy-

poglycemia disorders such as
congenital hyperinsulinism.
Brain injury also can occur in
newborns without identified

genetic hypoglycemia disorders, particularly if the hypogly-
cemia persists for many hours to days and is associated with
signs of acute brain dysfunction, such as lethargy, coma, and
seizures. In addition, the inability to predict which newborns
will have brain injury based on the glucose concentration,
the duration of hypoglycemia, and associated signs compli-
cates management.1 Even the question of whether asymp-
tomatic or mildly symptomatic hypoglycemia in genetically
normal newborns can cause brain injury is unanswered.
Often, the same features that increase the risk of hypoglyce-
mia in newborns also increase the risk for poor outcomes
independent of hypoglycemia.1 Two studies in this issue of
JAMA provide new findings that inform how neonatal hypo-
glycemia can be understood and managed.

In one of the articles in this issue of JAMA, Shah and
colleagues2 report educational achievement among 480 chil-
dren in the Children With Hypoglycaemia and Their Later
Development (CHYLD) cohort, which is one of the most
important cohorts in which the association between neonatal
hypoglycemia and poor outcomes has been examined.
Almost all newborns recruited had at least 1 of the common
risk factors for asymptomatic neonatal hypoglycemia:
a mother with diabetes, preterm birth (<37 weeks’ gestation),
or small (<10th percentile or <2500 g) or large (>90th percen-
tile or >4500 g) for gestational age. Newborns with inherited
metabolic disorders or hyperinsulinism were excluded.
Infants were tested for hypoglycemia using highly accurate
glucometers that report plasma equivalent glucose concen-
trations. Hypoglycemia was defined as a glucose level less
than 47 mg/dL and was treated with feeding, dextrose gel, or
intravenous dextrose to achieve glucose concentrations
of 47 mg/dL or higher. While this management strategy is
consistent with World Health Organization recommenda-
tions, it is not universally recommended.3,4

In the current study, the authors report outcomes among
the children at 9 to 10 years of age, along with numerous sec-
ondary outcomes related to executive function, visual-motor
function, psychosocial adaptation, and general health. The
investigators found that newborns exposed to neonatal
hypoglycemia did not have significantly different rates of low

educational achievement (defined as performing below nor-
mative curriculum level in standardized tests of reading com-
prehension or mathematics) compared with infants without
exposure (47% vs 48%; adjusted risk difference, −2% [95%
CI, −11% to 8%]; adjusted risk ratio, 0.95 [95% CI, 0.78 to
1.15]). In previous studies from this same cohort, assessment
at age 2 years demonstrated that neonatal hypoglycemia was
not associated with adverse outcomes,5 but at 4.5 years,
there was an increased risk of low executive function and
visual-motor impairment in hypoglycemic newborns.6 Con-
cern that low executive function and visual-motor impair-
ment may have impaired academic performance as the chil-
dren aged was not confirmed in the current study.

This study was not a randomized clinical trial that tested
the efficacy of a particular hypoglycemia management strat-
egy. In addition, given that 48% of children without exposure
to hypoglycemia demonstrated low educational achieve-
ment, over twice as high as rates expected by the investiga-
tors, further research aimed at defining an optimal manage-
ment strategy is warranted. The findings also suggest that
antenatal conditions that are associated with increased risk
of hypoglycemia among newborns are associated with
increased risk for impaired neurodevelopment and educa-
tional achievement, independent of neonatal hypoglycemia.

The results reported by Shah and colleagues2 contrast
with a previous study by Kaiser et al7 that found an associa-
tion between early transient hypoglycemia and lower
academic achievement at 10 years of age. The previous study
included 1395 newborns and focused on early and transient
hypoglycemia, not ongoing hypoglycemia as in the cur-
rent cohort, and raised the possibility that management
strategies identify hypoglycemia too late for effective inter-
vention. Another study in this issue of JAMA by Edwards and
colleagues8 addresses this possibility. The investigators
tested the effect of prophylactic dextrose gel administered to
newborns with the first feed on 2-year developmental out-
comes. Dextrose gel is an accepted treatment for neonatal
hypoglycemia and, given the associations identified in the
previous study by Kaiser et al,7 consideration of dextrose gel
to prevent neonatal hypoglycemia is warranted.

The study by Edwards and colleagues8 was a double-
blind, randomized, multicenter clinical trial that included 2149
newborns and was conducted in Australia and New Zealand.
The inclusion criteria were similar to the CHYLD co-
hort, although newborns were excluded if they had a birth-
weight less than 2.2 kg, a gestational age less than 35 weeks,
or had an indication for neonatal intensive care unit ad-
mission. Previously reported short-term outcomes from this
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trial demonstrated that prophylactic dextrose gel was more
effective than placebo in preventing hypoglycemia (glucose
level <47 mg/dL; 37% vs 42%).9 Only the subset of infants
who resided in New Zealand (n = 1197) were included in the
current study; the authors report that for logistical reasons,
including COVID-19 restrictions, follow-up of infants ran-
domized in Australia was not possible.

The investigators found that the primary outcome of
neurosensory impairment at 2 years’ corrected age was not
significantly different between the prophylactic dextrose gel
and placebo groups (20.8% vs 18.7%; risk difference, 2.09%
[95% CI, −2.43% to 6.60%]; adjusted risk ratio, 1.13 [95% CI,
0.90 to 1.41]). However, some secondary outcomes were
worse among infants in the prophylactic dextrose gel group,
including lower Bayley-III composite scores for cognitive,
language, and motor function as well as a higher risk of
motor delay. Additionally, the 95% CI for the primary out-
come of neurosensory impairment included up to a 7%
increased risk for neurosensory impairment in the prophylac-
tic dextrose gel group. The 7% increased risk was defined by
the investigators as potentially clinically important, and the
study may have been underpowered to detect small differ-
ences in the primary outcome.

The reasons children who received prophylactic dextrose
gel would have adverse outcomes is unclear. One potential rea-
son explored by the investigators is that prophylactic dex-
trose gel may have caused the diagnosis of hypoglycemia to
be delayed or missed in some infants, thus delaying or pre-
venting definitive treatment. While this possibility cannot be
totally excluded, there was no difference between the groups
with respect to the proportion of infants ultimately treated for
hypoglycemia or the number of blood tests performed, mak-
ing this explanation unlikely. Furthermore, a smaller prelimi-
nary study (involving 360 newborns with hypoglycemia) that
tested the effect of different prophylactic dextrose gel doses
compared with placebo did not find significant differences in
outcomes at 2 years.10 Based on the results of these 2 prophy-
lactic dextrose gel studies, the conclusion should not be that
prophylactic dextrose gel caused the adverse outcomes. How-
ever, incorporation of prophylactic dextrose gel into clinical
practice should await further research.

Longer-term outcome data from the current trial by
Edwards et al,8 studies of prophylactic dextrose gel in other
cohorts, and further clinical trials will be helpful to inform clini-
cal questions about management of hypoglycemia in new-
borns. An ideal study would randomize newborns with hypo-
glycemia to treatment or no treatment, although equipoise and
ethical support for such a study are lacking. Another strategy
would be to randomize newborns with hypoglycemia to re-
ceive low or high treatment glucose concentration goals.11

A study that used this approach among 582 newborns found
no differences in 18-month psychomotor development be-
tween the 2 groups.12 Although this seems to favor the idea that
neonatal hypoglycemia does not cause poor outcomes, the
study design excluded newborns with an initial glucose con-
centration of 35 mg/dL or less, the very patients who may be
at most risk for impaired neurodevelopment.

Another potential strategy is to randomize newborns
with hypoglycemia to a placebo-controlled delay in treat-
ment. A previous study of 237 newborns did use this
strategy,13 and despite demonstrated benefit of dextrose gel
for treating hypoglycemia, 2-year outcomes (including neu-
rologic function; executive function; and cognitive, language,
behavior, and motor skills) were not different.14 The study by
Edwards and colleagues8 also can be viewed as a trial of
delayed treatment. However, given the difference in rates
of hypoglycemia and the first glucose concentrations in the 2
groups (56.9 mg/dL and 53.5 mg/dL in the dextrose and
placebo gel groups, respectively9), detecting a difference
in 2-year outcomes perhaps was unlikely. Furthermore,
while 2-year outcome data are important to demonstrate
safety, outcomes at older ages, when executive function and
academic achievement can be assessed, will be important
when considering the effect of neonatal hypoglycemia and
its management.

Whether the relationship between hypoglycemia and
impaired neurodevelopment is causative or an association
remains to be determined. However, the reports by Shah
et al2 and Edwards et al8 in this issue of JAMA provide impor-
tant new data about the clinical importance and manage-
ment of neonatal hypoglycemia and subsequent neurodevel-
opmental outcomes.
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