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Neonatal Hypoglycemia: Do We Know What To Do?
Neonatal hypoglycemia has had a simple definition since 1965,
when Cornblath in a N Engl J Med manuscript, stated that neonatal
hypoglycemia in low-birth weight infants has a plasma level equal
or less than 25 mg (milligrams)/dl and equal or less than 35 mg/
dl in term babies [1]. This article follows the seminal report of
symptomatic neonatal hypoglycemia associated with toxemia of
pregnancy [2].
Since then, the clear and easy diagnosis and treatment
of neonatal hypoglycemia has become progressively more
convoluted and unclear [3-5]. The AAP through The Committee
on Fetus and Newborn reaffirms that there is no evidence at
the present time to support a specific concentration of glucose
that can discriminate normal from abnormal values that will
automatically predict neurodevelopmental impairment [5].
On the other hand, there is evidence that congenital
hyperinsulinism continues to have the same incidence of
permanent brain damage as it did 40 years ago [6].

Recently, Harris et al. in 2012 and McKinlay C & Felig P, et
al. in 2015 [7,8], stated that to prevent neurodevelopmental
compromise secondary to hypoglycemia, the glucose serum
concentration at the laboratory may be kept equal or above 47
mg/dl. [3]. This was followed by commentaries from several
glucose metabolism experts. These experts stated that the
Harris and McKinlay studies were observational and the 47 mg/
dl threshold was chosen at random. Also these studies were
based on some evidence that glucose levels below 45 mg/dl, in
some circumstances, were associated with neurodevelopmental
impairment [7,8].

It seems to be a multitude of factors that should be considered
when assessing an infant with possible hypoglycemia. It is these
factors that could lead to neurodevelopmental injury.

Let’s Review A Few Facts Revealed by Early Studies
Concerning Glucose Metabolism in Neonates
Neonates do not suppress their plasma insulin levels during
transitional hypoglycemia. This may be secondary and necessary
to support the rapid fetal growth [9].

The glucose concentration in newborns drops to a nadir
around 55 mg/dl at approximately 2 hours after birth. Then,
glucose levels steadily increase to older children levels of around
70-90 mg/dl by day 4 of postnatal life [10].
There is a well-documented normal activation of glucagon
and a normal elevation of epinephrine levels in babies small for
gestational age and healthy newborns with decreasing levels of
plasma glucose [11-13].

Furthermore, newborns do not breakdown fatty acids to
ketones; so newborn brains could not utilize effectively ketones
as an alternative brain fuel source [10,11].
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The Reaffirmation of the policy from the American Academy of
Pediatrics in 2011 states that in asymptomatic normal newborns,
transient hypoglycemia in the first few hours after birth is
considered to be part of the normal adaption to post natal life [5].

So, Where Do We Go From Here?

In my personal opinion, and with the knowledge available to
us at the present time, I propose the following:

First, we need to categorize hypoglycemia in infants:
i. Normal, late preterm, and term asymptomatic infants.
ii. High risk infants with asymptomatic hypoglycemia.

iii. Newborns at risk for hypoglycemia due to perinatal events.
iv. Symptomatic hypoglycemic newborns.

1. Normal, late preterm, and term asymptomatic infants,
that are appropriate weight-for gestational age, should
not be screened for hypoglycemia unless they fulfill one
or two of the criteria below.

2. High-risk asymptomatic infants include: preterm infants
less than 34 weeks gestational age. Post-mature infants,
small–for-gestational age infants, cold stressed infants,
septic infants, babies with congenital heart disease and/
or respiratory distress, infants with hypoxic ischemic
insults and acidotic infants.
3. Risks due to perinatal events such as: Abruptio placenta,
cord accident, placenta Previa, uterine rupture, mothers
with diabetes, mothers with pregnancy induced
hypertension, mothers with hyperthyroidism and babies
born to drug addicted mothers.
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The above three groups should be screened within the first
hour after birth. All infants should be fed at one hour after birth
and check glucose level 30 minutes after feeding. Then, feed every
2 to 3 hours and follow glucose levels one hour after each feeding,
up to 4 hours. After 4 hours of age, check glucose levels before
each feeding, every 2 to 3 hours.
Glucose levels should continue to be checked for at least 24
hours in infants with poor storages (small for gestational age,
hyperinsulinemia states, septic infants, and newborns with
respiratory or cardiac conditions, shock or encephalopathies. In
these infants, the risks of hypoglycemia could persist up to 10
days.
Infants of diabetic mothers, present with low glucose levels
soon after birth. Most of them, will present with low glucose
levels, within 12 hours after birth [5].

If glucose levels are less than 40 mg/dl in an asymptomatic
baby, he/she should be treated immediately with oral feedings.
If the glucose level does not increase above 40 mg/dl, the infant
should receive an IV glucose bolus at a dose of 200 mg/Kg, or 2
ml/Kg of D10W as soon as possible, followed by feedings.

In symptomatic hypoglycemic babies, a dose of IV glucose
bolus should be given immediately, followed by a constant IV
glucose infusion of at least 6 mg/Kg/minute, to maintain glucose
levels above 40 mg/dl.

Any infant with a response to IV glucose of less than 40 mg/
dl should receive another bolus and may need to increase IV
glucose concentration in the IV infusion. This means that from the
baseline glucose usage of 4 to 6 mg/Kg/minute, the patient may
need above 9 mg/Kg/minute. The boluses and constant glucose
infusion concentration could be progressively increased up to
D12.5W in a peripheral IV catheter and up to D25W in a central
venous placed catheter.
Generally speaking, infants that required more than D12.5W
or 9-10 mg of glucose/Kg/minute to maintain glucose levels
above 40 mg/dl after 72 hours (approximately of birth should
have further endocrinology consultation and endocrinology work
up. Newborns that are severely growth retarded and babies of
poorly controlled diabetic mothers tend to have a protracted high
glucose requirements time until the glucose levels stabilized.
Also, these infants may require further therapy to reach
glucose levels above 40 mg/dl, such as diazoxide and IV steroids.

During the initial period of symptomatic hypoglycemia, or
glucose levels less than 30 mg/dl, the use of glucagon should be
considered while an IV access is obtained.

In certain groups of infants at very high risk of hypoglycemia,
a glucose level should be obtained within 30 minutes after birth.
These groups of infants include: infants born less than 28 weeks
gestation, hypoxic ischemic encephalopathic babies and newborns
in shock and/or significant acidosis. They may have glucose levels
less than 25 mg/dl in this short period of time.

I have addressed the term “glucose levels” intentionally. We
know that levels less than 40 mg/dl obtained by bedside devices
underestimate the glucose concentration. We should send a
STAT glucose sample to the central laboratory that will run an
enzymatic method to confirm the value obtained by the bedside
devise [14].
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I suggest not waiting for the confirmatory result from the
central laboratory, to start treatment if glucose level is less than
40 mg/dl.
I suggest following the flow chart presented by the Committee
on Fetus and Newborn for screening and management of
hypoglycemia [5].

This is my opinion with the present available data. We
should continue to be vigilant about new information that could
prevent symptomatic hypoglycemia and minimize or prevent
neurodevelopmental injuries in the newborn population.
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