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A consistent definition for neonatal hypoglycemia in the first 48 h of life continues to elude us. Enhanced
understanding of metabolic disturbances and genetic disorders that underlie alterations in postnatal
glucose homeostasis has added useful information to understanding transitional hypoglycemia. This
growth in knowledge still has not led to what we need to know: “How low is too low and for how long?”

This article reviews the current state of understanding of neonatal hypoglycemia and how different
approaches reach different “expert” opinions.

© 2016 Elsevier Ltd. All rights reserved.

1. Introduction

Management of low glucose concentrations in the first 48 h of
life is one of the most frequently encountered issues in newborn
care. The levels used to make decisions remain more a matter of
expert opinion than based on evidence. The data needed to
establish agreement on levels to treat have not been definitive
enough to gain consensus. Recently a number of studies as well as
position papers from two pediatric organizations have provided
some new substance for debate and suggest that the design of
studies may move toward a more evidence-based approach to
neonatal hypoglycemia [1,2].

More than 50 years ago, Marvin Cornblath recognized that low
blood glucose levels in small for gestational age (SGA) and preterm
infants were associated with seizures [3]. It became clear that
symptomatic hypoglycemia could lead to long-term neurologic
deficits. However, the definition of clinically significant hypogly-
cemia still eludes us. Therefore, we still have limited evidence-
based consensus regarding the screening and management of in-
fants at risk for hypoglycemia. While there is agreement that
recurrent severe hypoglycemia causes brain injury, there are now
more recent studies fueling the debate about the relationship of
neurodevelopmental outcomes and transient neonatal hypoglyce-
mia [4,5].

The American Academy of Pediatrics (AAP) Committee on Fetus
and Newborn (COFN) recently ratified for another five years their
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statement on postnatal glucose homeostasis including an algorithm
for screening and management of low glucose levels (Fig. 1) [1].
Also, recommendations and a re-evaluation of transitional hypo-
glycemia has been published by the Pediatric Endocrine Society
(PES) [2,6]. A recent editorial called “Imperfect Advice” contrasts
the two organizations' approaches and offers suggestions to merge
both [7]. The purpose of this review is to evaluate the approaches
taken by the two organizations and combine advice for manage-
ment of low glucose levels over the first 48 h and how to diagnose
potential cases of persistent hypoglycemia prior to discharge. The
review includes a discussion of postnatal glucose homeostasis
including transitional hypoglycemia. This is followed by a discus-
sion contrasting neuroendocrine and metabolic data versus indi-
vidual risk assessment, examination of the infant and corroboration
of these levels with neurodevelopmental outcome data to reach
recommendations for action.

2. Postnatal glucose homeostasis

At birth, the infant's blood glucose concentration is about 70% of
the maternal level. It falls rapidly to a nadir by 1 h to a value as low
as 20—25 mg/dL [8]. This nadir and the lower levels are prevalent in
healthy neonates and are seen in all mammalian newborns. These
levels are transient and begin to rise over the first hours and days of
life. This observation is considered to be part of the normal adap-
tation for postnatal life that helps establish postnatal glucose ho-
meostasis [8—10]. Are there advantages to having a lower blood
glucose concentration compared with adults for the first two days
of life? A decrease in glucose concentration soon after birth might
be essential to stimulate physiological processes that are required
for postnatal survival, including promoting glucose production
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Screening and Management of Postnatal Glucose Homeostasis in Late Preterm
and Term SGA, IDM/LGA Infants

[(LPT) Infants 34 — 3657 weeks and SGA (screen 0-24 hrs); IDM and LGA 234 weeks (screen 0-12 hrs)]
Symptomatic and <40 mg/dL—> IV glucose
ASYMPTOMATIC
Birth to 4 hours of age 4 to 24 hours of age
INITIAL FEED WITHIN 1 hour Continue feeds q 2-3 hours
Screen glucose 30 minutes after 15t feed Screen glucose prior to each feed
Initial screen <25 mg/dL Screen <35 mg/dL

Feed and check in 1 hour Feed and check in 1 hour

<25 mg/dL 25-40 mg/dL <35 mg/dL 35 — 45 mg/dL

IV glucose’ Refeed*V glucose’ IV glucose’ Refeed/IV glucose”
as needed as needed

Target glucose screen 245 mg/dL prior to routine feeds

* Glucose dose = 200 mg/kg (dextrose 10% at 2 mL/kg) and/or IV infusion at 5-8 mg/kg per min (80-100 mL/kg per d). Achieve
plasma glucose level of 40-50 mg/dL.

Symptoms of hypoglycemia include: Irritability, tremors, jitteriness, exaggerated Moro reflex, high-pitched cry, seizures, lethargy,
floppiness, cyanosis, apnea, poor feeding.

Fig. 1. Screening for and management of postnatal glucose homeostasis in late preterm (LPT 34—36°/ weeks) and term small for gestational age (SGA) infants and infants who were

born to mothers with diabetes (IDM)/large for gestational age (LGA) infants. LPT and SGA (screen 0—24 h), IDM and LGA >34 weeks (screen 0—12 h). IV, intravenous. Reproduced
with permission from Adamkin [1].

Metabolic clues to diagnosis of hypoglycemia

Hypoglycemia

‘ HCO3, BOHB, Lactate, FFA ‘

/\

BOHB |

! | | |

Genetic hyperinsulinism Fatty acid Gluconeogenesis Ketotic hypoglycemia
Hypopituitarism in newborns oxidation defects Glycogenoses
Transitional neonatal hypoglycemia defects GH deficiency
Perinatal stress hyperinsulinism Cortisol deficiency

Fig. 2. Algorithm showing how the major categories of hypoglycemia may be determined with information from the critical sample. BOHB, beta-hydroxybutyrate; FFA, free fatty
acids; GH, growth hormone. Reproduced with permission from Thornton et al. [2].
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through gluconeogenesis and glycogenolysis [11]. In addition, the
decrease in glucose concentration enhances oxidative fat meta-
bolism, stimulates appetite, and may help adapt to fast-feed cycles
[11]. Persistently lower glucose concentrations might be the result
of mechanisms that were vital for the fetus to allow maternal-to-
fetal glucose transport but not reversed after birth [11]. However,
these lower levels may also be associated with peripartum stress
(fetal distress, birth asphyxia, or low Apgar scores) and with low
weight-for-length ratios, consistent with fetal growth restriction
[12,13]. Perinatal stress is now recognized as associated with
hyperinsulinemic hypoglycemia that may continue until several
weeks of age [12,13]. Therefore, if these low levels persist over the
first hours and days of life then the diagnosis of persistent stress
hyperinsulinism must be considered and evaluated to prevent the
discharge of an infant with a persistent hypoglycemic syndrome.
Figure 2 shows the metabolic clues to arriving at this diagnosis [2].
Measurement of beta-hydroxybutyrate, free fatty acids, and lactate
at the time of a hypoglycemic episode provides important infor-
mation for diagnosing the cause of hypoglycemia [2].

The PES increases the risk categories (Box 1) from the AAP
document from late preterm and term SGA, large for gestational age
(LGA), and infants of diabetic mothers (IDM) infants to also include
perinatal stress (birth asphyxia, ischemia, cesarean sections for
fetal distress), maternal pre-eclampsia /eclampsia or hypertension,

Box 1
Recognizing and managing neonates at increased risk for a
persistent hypoglycemia disorder.

Neonates at increased risk of hypoglycemia and require
glucose screening:

1. Symptoms of hypoglycemia.
2. Large for gestational age (even without maternal
diabetes).
3. Perinatal stress:
(a) birth asphyxia/ischemia; cesarean delivery for fetal
distress;
(b) maternal pre-eclampsia/eclampsia or hypertension;
(c) intrauterine growth restriction (small for gestational
age);
(d) meconium aspiration syndrome, erythroblastosis
fetalis, polycythemia, hypothermia.
. Premature or post-mature delivery.
. Infant of diabetic mother.
. Family history of a genetic form of hypoglycemia.
. Congenital syndrome (e.g. Beckwith—Wiedemann),
abnormal physical features (e.g. midline facial malfor-
mations, microphallus).

N o oA

Neonates in whom to exclude persistent hypoglycemia
before discharge:

1. Severe hypoglycemia (e.g. episodes of symptomatic
hypoglycemia or need for intravenous dextrose to treat
hypoglycemia).

2. Inability to consistently maintain preprandial PG con-
centration >50 mg/dL up to 48 h of age and >60 mg/dL
after 48 h of age.

3. Family history of genetic form of hypoglycemia.

Reproduced with permission from Thorton, et al. [2].

meconium aspiration syndrome, erythroblastosis fetalis, premature
or post-mature delivery. Also, infants with a family history of a
genetic form of hypoglycemia and congenital syndromes such as
Beckwith—Wiedeman and neonates with abnormal physical find-
ings (e.g. midline facial malformations, microphallus) would be
screened [2].

3. Screening for low glucose levels

A study by Harris and colleagues used a value of <47 mg/dL to
define hypoglycemia in the first 48 h of life for the four at-risk
populations of neonates used in the AAP document and algo-
rithm. They found that 25% of all deliveries were at risk and 51% of
these four at-risk groups had at least one blood glucose concen-
tration <47 mg/dL [14]. This study used glucose oxidase method for
the initial sampling as opposed to the less precise “bedside”
screening method. Therefore, applying this value to screening
merely these four groups means that in the USA, more than
550,000 neonates would be screened and 12.5% of all newborns
would be diagnosed with hypoglycemia.

What is clear from this study is that the higher an individual's
glucose threshold is for screening and the more often these tests
are performed, the more often asymptomatic patients with low
blood glucose will be identified [11]. If we define and screen more
at-risk groups, it adds to the next variable which is: what does the
individual clinician do with this information in an asymptomatic
infant?

4. Transitional neonatal hypoglycemia

Using neuroendocrine and metabolic data, the Pediatric Endo-
crine Society re-evaluated the brief period of hypoglycemia that
occurs in the first 48 h of life called transitional neonatal hypo-
glycemia [6]. This period is characterized by a relative hyperinsu-
linism, low ketone levels, inappropriate preservation of glycogen,
and mean glucose levels of 55—65 mg/dL [6]. This period and these
data resemble a known form of congenital hyperinsulinism,
causing a lowering of the plasma glucose threshold for suppression
of insulin secretion [2]. The 55—65 mg/dL range is the same level
below which adults and older children demonstrate neurogenic
symptoms; therefore the PES interpretation was that this neuro-
endocrinologic and metabolic profile suggests activated mecha-
nisms for brain protection and is the critical range of glucose
maintenance the first 48 h of life [2]. By 72 h of life, glucose levels
rise to those observed in older children and adults (>70 mg/dL)
[2,6]. Two important distinctions by the PES versus the AAP include
the focus on mean glucose levels by the PES and the interpretation
of the endocrine and metabolic data that this period was charac-
terized by an absence of alternative fuels [6]. The AAP guideline
used the lower ranges of glucose concentrations found in the fetus
and asymptomatic infants and relies on clinical status [7,8]. Using
the endocrine-based mechanisms for determining critical levels of
glucose, hyperinsulinemia accompanied by suppressed levels of
ketones [9] and inappropriately large glycemic responses to
glucagon and epinephrine [10], suggest the absence of alternative
fuels and the inappropriate preservation of glycogen in a newborn
with low glucose levels, all consistent with a hypoketotic hyper-
insulinemia [2].

The AAP algorithm during the first hours of transition uses
lower ranges of glucose values from fetal and neonatal data [8,15].
The COFN disagreed that the rise in ketones after 24 h represented
caloric deprivation instead of an association with breastfeeding and
ketones as an alternative energy source, as these infants tend to
have lower levels of plasma glucose than those that are formula-fed
[16].
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5. Screening levels in the AAP document

The lowest acceptable level of glucose in the AAP algorithm is
25 mg/dL after the first feedings with actionable levels between 25
and 40 mg/dL during the first 4 h of life or during transition after
birth [1]. These levels approximate epidemiologic data at the fifth
to tenth percentile for glucose. From 4 to 24 h, the lowest level for
action is 35 mg/dL and then the actionable range is 35—45 mg/dL
[1]. The PES recommendations review interesting data from a time
when newborns were fasted between 8 and 24 h in the 1950s and
60s showing that mean glucose levels were remarkably stable and
relatively unaffected by timing of feeding and feeding interval. For
example, the 8 h fast resulted in a mean plasma glucose level in
normal newborn infants of 57—-69 mg/dL [17]. Data from breast-
feeding term, appropriate for gestational age infants on contem-
porary feeding patterns (with no fasting) revealed a range of
plasma glucose levels from 25 to 144 mg/dL over the first 72 h of life
and an interquartile range of 41-60 mg/dL [18]. Therefore, the
majority of the interquartile range for breastfeeding, well babies
with no risk factors, is below the 55—65 mg/dL threshold related to
the endocrine and metabolic profile for the first 48 h of life. Feeding
initiation and interval are very important at the lower levels of
plasma glucose. Early feeding initiation is critical to establish the
benefits of breastfeeding and to maintain plasma glucose levels [1].

6. Neurodevelopmental outcome

The neurodevelopmental outcome approach is to find the crit-
ical threshold of plasma glucose associated with brain injury or
where “neuroglycopenia” occurs in the newborn. In the adult, this
is 50 mg/dL. This research was profoundly influenced by a multi-
center nutrition study from the UK published in 1988 [19]. Neu-
roglycopenia is the level at which there is an inadequate supply of
glucose for the brain. The authors of the study suggested that they
had found the critical glucose concentration, <47 mg/dL, that
would reliably predict adverse outcomes [19]. The study evaluated
blood glucose levels, drawn daily initially then weekly, until
discharge on 661 infants <1850 g at birth who were enrolled in a
nutrition study looking at early diets and cognitive outcomes. They
found that the number of days on which these infants experienced
moderate hypoglycemia (<47 mg/dL) was strongly related to
reduced scores for mental and motor development at 18 months of
corrected age, even after adjustment for a wide range of factors
known to influence development [19]. One study weakness was
that the study group included sicker infants who had more frequent
determinations of blood glucose. Hypoglycemia was not the focus
of this prospective controlled feeding trial, but it becomes apparent
from the observations that some infants were permitted to have
plasma glucose levels <20 mg/dL for as long as 3—7 days without
intervention. Only the first glucose value of the day was used in the
data analyses. The investigators found that a first glucose value
<47 mg/dL in high risk infants with birthweight <1850 g on five or
more days correlated positively with abnormal neurologic and
developmental outcomes at 18 months of age [19]. This value of
“47” mg/dL became the worldwide standard and was applied even
to term appropriate for gestational age (AGA) healthy neonates as
the gold standard “critical threshold” defining hypoglycemia and
risk of brain injury. However, lesser differences were found when
the children were seen again as part of a larger study when the
children were 7—8 years of age [20]. The authors themselves sug-
gested in a later letter that there is “difficulty of providing causation
when an observational approach is used,” and remarked that
“when such observations generate hypotheses or legitimate clinical
concerns, this should stimulate future studies and randomized
controlled trials” [21].

A study almost 25 years later from the UK conducted a pro-
spective trial including infants <32 weeks of gestation who had
blood glucose levels measured daily for the first 10 days of life. Forty-
seven of the 566 who survived to 2 years of age had a blood glucose
level <47 mg/dL on at least three days of the first 10 days of life [22].
All were matched for appropriate variables with hypoglycemia-free
controls. No differences were found in developmental progress or
physical disability at 2 years of age [22]. Remarkably, with 81% of the
original cohort matched again at 15 years of age, they were almost
identical in full scale IQ. The inclusion of children who had a level
<47 mg/dL for >4 days and another group <37 mg/dL on three
different days did not alter these results [22]. The authors concluded
that “they found no evidence that recurrent low blood glucose levels
(<47 mg/dL) in the first 10 days of life pose a hazard to preterm in-
fants.” The study does not imply that low blood glucose levels cannot
be damaging in the preterm infant even in the absence of clinical
signs. However, the data suggest that the danger threshold must be
lower than many had come to think it was.

By contrast, a retrospective study from the Netherlands exam-
ined infants at 32—35%7 weeks of gestational age whose parents
completed the Ages and Stages Questionnaire. They found that at 4
years of age, the odds of normal development were reduced by
more than 50% in children with at least one glucose level <30 mg/
dL in the first 72 h of life [4]. No other neonatal morbidity (e.g.
Apgar scores, asphyxia, septicemia, mechanical ventilation, or
hyperbilirubinemia) was associated with developmental delay [4].
Only hypoglycemia, <30 mg/dL in moderately preterm infants, was
associated in a parent-reported developmental delay report at pre-
school age. A glucose value <30 mg/dL was widespread (8.1% had
such a level), and was associated with 9—20% increased risk of
developmental delay [4]. These children did not have physician-
mediated neuropsychological testing. This and the absence of
poor outcome with any other morbidity contrasts with other
studies linking glucose levels and neurodevelopmental outcome.

In a unique study from Arkansas, investigators evaluated 1400
infants at 10 years of age who had a single glucose level in the first
hours of life <30—45 mg/dL [5]. On the basis of fourth-grade school
examinations from across the state, they found that a single episode
of hypoglycemia, defined as <40 mg/dL that resolved by 3 h of age,
was associated with a 50% reduction in the odds of achieving pro-
ficiency in literacy and numeracy [5]. This group of patients repre-
sented all of the deliveries during a calendar year, so they were
mostly made up of late preterm and term infants. Their low glucose
levels were followed by a second value above the cut-off of <30, <40,
and <45 mg/dL, respectively. Little information was supplied about
how the low glucose levels were managed and there was no infor-
mation about the rate of breastfeeding, both of which may be con-
founders [23]. It is not certain whether the exposure group had only
the one episode of hypoglycemia, since no values were reported
after the second value. The possibility of residual confounding re-
mains in the study despite extensive adjustment for perinatal and
socio-economic factors [24]. As yet, there is no reason to assume that
the link between transitional neonatal hypoglycemia and subse-
quent poor academic performance is causal. It is possible that a brief
period of hypoglycemia is a marker for other perinatal issues
perhaps including events during intrauterine development.

Current guidelines recommend screening only for newborns
that are symptomatic or at risk of developing hypoglycemia. The
Arkansas study suggests that transient newborn hypoglycemia may
be associated with poorer academic achievement at age 10 years.
Should we now consider universal glucose screening of all neo-
nates? Screening is only justified when you can impact outcome
with the result of the screen. The brief period of “hypoglycemia”
was diagnosed at 90 min of age but the actual result was available
30 min after that. The second measurement showing resolution
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above the threshold came 70 min after the first screen, or at ~3 h of
age. It is unlikely that any intervention after the results are known
could shorten the exposure to the brief period of “hypoglycemia.”

Studies from The Children with Hypoglycemia and their Later
Development studies (CHYLD) have added new information about
the effects of neonatal hypoglycemia and developmental outcomes.
The investigators report on 614 term and late preterm infants at
risk for hypoglycemia using the same categories as the AAP
guidelines [1,25]. This study also included continuous interstitial
glucose monitoring that did not influence clinical care, as it was
masked from the clinicians. The patients studied included those
without hypoglycemia, and both treated and untreated hypogly-
cemic infants [25]. Hypoglycemia was defined as plasma glucose
<47 mg/dL.

The infants were screened and treated with the aim of keeping
concentrations of plasma glucose >47 mg/dL. Surprisingly, there
were long and undetected periods of hypoglycemia detected only
on interstitial monitoring. Additionally, high or “unstable” glucose
concentrations (>54—72 mg/dL) were associated with worse
developmental outcomes. Therefore, a U-shaped curve of potential
morbidity emerges with both low glucose levels and modestly
elevated plasma glucose levels [24]. More than half of the infants at
risk were diagnosed with hypoglycemia. Almost one out of four had
hypoglycemic episodes not detected with intermittent blood
sampling [25]. Twenty-five percent of those undetected episodes
lasted >5 h during the first week of life [25].

Neurosensory impairment or processing difficulty at age 2 years
reported among five groupings, including a reference group who
never had a level <47 mg/dL, any episode of hypoglycemia, >3 days
of hypoglycemia, or severe hypoglycemia, respectively [25]. There
was no association between neonatal hypoglycemia and neuro-
developmental outcome at age 2 years. The authors also looked at
the relationship between silent episodes not detected on inter-
mittent blood sampling and outcome at age 2 years. They compared
108 patients with no events versus 33 who had at least one or more
episodes <47 mg/dL and showed no difference in neurosensory
impairment or processing difficulty [25]. However, data on the 4.5-
year follow-up demonstrated executive function difficulties in
those infants suffering more than one episode of hypoglycemia,
found only with the continuous glucose monitoring [25]. This study
from Harris et al. adds another modality for the management of
asymptomatic neonatal hypoglycemia [6].

This next study from the CHYLD was a follow-up of 184 children
with hypoglycemia defined as glucose <47 mg/dL in the first 48 h of
life [26]. Patients were randomized to either dextrose or placebo gel
(Sugar Babies Study). The infants had the same risk categories as
the AAP guideline and were followed over the first 48 h with
aggressive treatment to maintain plasma glucose levels >47 mg/dL.

Using this threshold, half of the “at-risk” infants were diagnosed
as having neonatal hypoglycemia. Feedings were encouraged and
those for whom poor feeding was an issue were given expressed
breast milk or formula by syringe. The primary outcome of the
study was treatment failure, defined as a plasma glucose concen-
tration <47 mg/dL despite two treatment attempts with the
dextrose gel [26]. The study also assessed both visual global motion
perception and executive function into a single measure that they
called processing difficulty [26]. Both of these assessments target
cortical networks that may be susceptible to neonatal
hypoglycemia.

Magnetic resonance imaging of the brain in humans suggests
that the occipital lobe may be vulnerable to injury caused by
neonatal hypoglycemia, and a link between hypoglycemia and vi-
sual impairment has been previously reported [27,28]. They were
especially interested in the visual global perception because it in-
volves extrastriate visual areas within the dorsal visual cortical

processing stream, which emanates from the occipital lobe [29].
Executive function is a collective term for the skills required to
learn and interact with the environment, including working
memory, reasoning, task flexibility, and problem solving. These
skills involve a network of areas within the brain [24].

The neurodevelopmental outcomes at age 2 years were avail-
able for 78% of the original hypoglycemic cohort. Rates of neuro-
sensory impairment, processing difficulties, and multiple
secondary growth and developmental outcomes were equivalent
between the dextrose gel and placebo groups. The rate of neuro-
sensory impairment at age 2 years was high at 35% for both controls
and dextrose gel-treated infants [26]. Most of the neurosensory
impairment was mild and an overlapping cohort study with hy-
poglycemia treated at <47 mg/dL was not associated with increased
risk of impairment compared with at-risk patients without hypo-
glycemia [25].

Even though Sugar Babies had a “negative” result, the study is
very useful for health care providers. Short term outcomes for the
at-risk patients showed significant benefit of the dextrose gel as a
treatment for asymptomatic hypoglycemia [26]. Infants random-
ized to dextrose gel had significantly less treatment failure, defined
as a glucose <47 mg/dL after two treatment attempts with the
dextrose gel or placebo. Treatment with the dextrose gel also
lowered rates of neonatal intensive care admissions for hypogly-
cemia, with a number needed to treat of 8. Rebound hypoglycemia
(within 6 h: 12%) and recurrent hypoglycemia (within 48 h of birth:
24%) were similar between groups [26].

The gel appears to be safe and may reduce risks related to
treatment of hypoglycemia, such as decreasing breastfeeding, and
decreasing health care costs. The advantages of treatment with
the gel do not place infant outcomes in jeopardy compared to
more traditional treatment when seen in follow-up at age 2 years
[26].

Another study including 75 healthy, term, LGA infants born to
non-diabetic mothers had screening glucose levelsat 1,3,and 5 h
after birth [30]. Intravenous glucose was provided for severe or
symptomatic hypoglycemia. Development and behavior were
examined at age 4 years. There were no significant differences
between children with normoglycemia and hypoglycemia
<40 mg/dL at 1 h or <45 mg/dL subsequently [26]. There were no
differences in any of the test scores between hypoglycemic chil-
dren who had and who had not been treated with intravenous
glucose [26].

It seems clear that 47 mg/dL is not the critical threshold for
injury from low glucose levels. In fact, a value <47 mg/dL is more
important after 48 h than during the first 48 h. Continuous glucose
monitoring shows that despite aggressive treatment, including
treatment using the dextrose gel, infants identified with hypogly-
cemia experienced up to 5 h of hypoglycemia [25].

7. Summary

The optimal strategy for managing low plasma glucose levels in
newborn infants remains elusive. Especially controversial is the
most frequently occurring situation, namely the asymptomatic in-
fant who is at risk with low plasma glucose levels. Numerous
studies have shown that small for gestational age infants, infants of
diabetic mothers, and late preterm infants have worse neuro-
developmental outcomes than healthy term infants [4,31—33]. In
some of these groups, worse neurodevelopmental outcomes are
associated with the presence of hypoglycemia [4,32]. However, no
study has shown that preventing or treating the low plasma
glucose level makes a difference in outcomes. We still do not know
if the low glucose level is causal, is a surrogate for, or is augmenting,
a different morbidity.
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Recommendations from various organizations and experts are
aimed at helping the clinician deal with low glucose levels after
birth in normal newborns. The AAP guideline addressed only the
first 24 h but we have added a recommendation for 24—28 h [1].
The PES recommendations were aimed at helping the clinician
distinguish physiologically low levels of glucose in normal new-
borns from those that persist beyond 48 h of life. They also rec-
ommended the target threshold of >50 mg/dL for the first 48 h
which differs from the AAP document [1,2]. The variability among
the recommendations reflects the need for further research.

8. Recommendations for screening and management of
hypoglycemia

At this time the following suggestions based on the aforemen-
tioned summarized data are offered [7]:

1. Use the AAP guidelines during the first 24 h of life to screen and
manage glucose levels in high-risk, asymptomatic infants. This
action is likely to provide a margin of safety and flexibility to
identify those infants who require intravenous fluids and those
with borderline levels that need to be followed beyond the first
48 h. This will promote successful breastfeeding and avoid un-
necessary admission to the neonatal intensive care unit. The
AAP guidelines do not address infants who are 24—48 h. We
recommend that between 24 and 48 h, glucose levels should be
>45 mg/dL.

2. On the basis of the current evidence, use of the AAP ranges for
glucose screening and treatment of asymptomatic infants may
reduce the chance of reaching higher glucose levels (as recom-
mended by the PES) that may be associated with glucose
instability and perhaps untoward neurodevelopmental
outcome.

3. Consider delaying discharge from the nursery until the infants
requiring intravenous glucose for symptomatic or asymptomatic
low glucose levels or those with borderline glucose levels
demonstrate glucose levels >70 mg/dL through several normal
feed-fast cycles. More data on the frequency and success of
diagnosing persistent hypoglycemia will be necessary to sup-
port this strategy.
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