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Abstract

Hypoglycemia in the first hours to days after birth remains one of the most common conditions facing
practitioners across Canada who care for newborns. Many cases represent normal physiologic transi-
tion to extrauterine life, but another group experiences hypoglycemia of longer duration. This state-
ment addresses key issues for providers of neonatal care, including the definition of hypoglycemia,
risk factors, screening protocols, blood glucose levels requiring intervention, and managing care for
this condition. Screening, monitoring, and intervention protocols have been revised to better identify,
manage, and treat infants who are at risk for persistent, recurrent, or severe hypoglycemia. The role of
dextrose gels in raising glucose levels or preventing more persistent hypoglycemia, and precautions
to reduce risk for recurrence after leaving hospital, are also addressed. This statement differentiates
between approaches to care for hypoglycemia during the ‘transitional’ phase—the first 72 hours post-
birth—and persistent hypoglycemia, which occurs or presents for the first time past that point.
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This statement updates a previous Canadian Paediatric
Society document from 2004. Hypoglycemia in the first
hours to days after birth remains one of the most common
conditions facing practitioners across Canada who care for
newborns, and despite the passage of many years since the
last statement was published, essential questions about ne-
onatal hypoglycemia remain largely the same (1). The main
evolution in guidance is that unlike previous versions of this
statement, transitional hypoglycemia within the first 72 hours
post-birth is now explicitly defined as a blood glucose level
<2.6 mmol/L. This change helps to differentiate ‘normal)
transition-related hypoglycemia from persistent hypogly-
cemia, which is defined by blood glucose levels <3.3 mmol/L
beyond the first 72 hours post-birth.
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An algorithm is included to direct the management and care
of infants at risk for neonatal hypoglycemia in the first 72 hours
post-delivery (Supplementary Figure 1).

SEARCH STRATEGY

A MEDLINE search was performed for studies up to March
2017, using the keywords ‘Hypoglycemia, ‘Blood Glucose’, and
‘All Infant: birth to 23 months) limited to ‘Human), ‘English;,
and ‘French and including all trials, reviews, clinical practice
guidelines, follow-up studies and meta-analyses. The Cochrane
Database was searched for reviews and articles relating to glu-
cose and infant feeding. No randomized clinical trials related
to strategies for screening for neonatal hypoglycemia in at-risk
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infants were identified. All case-control and cohort studies
were reviewed. Levels of evidence and grades of recommenda-
tions were assigned in accordance with the Oxford Centre for
Evidence-Based Medicine guideline (2).

DEFINING HYPOGLYCEMIA

It remains difficult to define neonatal hypoglycemia using a
single glucose value (3). In the first 48 to 72 hours post-birth,
infants may develop signs of hypoglycemia, with blood glucose
at levels that are substantially lower than normal adult levels. In
adults or older children, Whipple’s triad (signs and symptoms
of hypoglycemia, low serum glucose level, and the resolution
of signs and symptoms with the provision of glucose) can be
used, but this is often impractical in the neonate yet the princi-
ples should be adhered to if possible. Clinical signs of newborn
hypoglycemia in approximate order of frequency are: jitteri-
ness or tremors, cyanotic episodes, convulsions, intermittent
apneic spells or tachypnea, weak or high-pitched crying, limp-
ness or lethargy, difficulties feeding, and eye-rolling. Sweating,
sudden pallor, hypothermia, and cardiac arrest and failure may
also occur (Table 1). Because other conditions (e.g., meningitis
or seizures unrelated to hypoglycemia) can share these clinical
manifestations, it is critical to document hypoglycemia and
confirm whether signs disappear with the administration of suf-
ficient glucose to raise the blood sugar to normal levels (4).

So-called ‘normal ranges, whether they are being used for
diagnostic or therapeutic purposes, also depend on an infant’s
size, gestational age, previous history of hypoglycemia, and cur-
rent clinical condition, as well as on the availability of energy
sources and ongoing energy demands. Definitions of hypo-
glycemia should be flexible enough to encompass all of these
factors.

There are four approaches to defining a safe range for blood
glucose, all with limitations (5,6).

Table 1. Infants at risk for hypoglycemia

Weight <10th percentile (SGA)

Intrauterine growth restriction (IUGR)

Weight >90th percentile (LGA)

Infants of diabetic mothers (IDMs)

Preterm infants <37 weeks GA

Maternal labetalol use

Late preterm exposure to antenatal steroids

Perinatal asphyxia

Metabolic conditions (e.g., CPT-1 deficiency, particularly
in Inuit infants)

Syndromes associated with hypoglycemia (e.g., Beckwith-
Wiedemann)

CPT-1 Carnitine palmitoyltransferase 1; GA Gestational age; LGA
Large for gestational age; SGA Small for gestational age.

Using clinical manifestations

Neonates may develop clinical signs suggestive of hypogly-
cemia but, as outlined above, these can be difficult to recognize
or differentiate from other conditions.

Using normative ranges

Studies of exclusively breastfed, appropriate-for-gestational-age
(AGA), term infants have shown that blood glucose levels fall
immediately after birth, from two-thirds of maternal levels to
as low as 1.8 mmol/L at 1 hour of age (Level 2b) (7,8). They
subsequently rise to levels >2.0 mmol/L, which are generally
maintained for 72 hours (8). Some 12% to 14% of well, AGA,
breastfed newborns have a blood glucose level of <2.6 mmol/L
in the first 72 hours after birth (9). Past this point, they gener-
ally maintain a glucose level >3.3 mmol/L (6). Preterm infants
may take longer to reach this threshold.

Using the presence or absence of acute normal physio-
logical, metabolic, and endocrine changes

There are normal physiological responses to hypoglycemia,
such as a rise in ketones, growth hormone, cortisol, and cat-
echolamines, and the suppression of insulin (10,11).

Using the presence or absence of sequelae
A number of studies of at-risk term, preterm, and small-for-
gestational-age (SGA) infants (weight <10th percentile) have
associated blood glucose levels of <2.6 mmol/L with abnormal
short- (Level 4) and long-term (Level 2a) neurological or neu-
roimaging changes (Level 4) (12-16). Other studies have linked
long-term sequelae with even lower glucose level within the first
72 hours post-birth (17). Still others have shown no harm from
transient hypoglycemia (18,19) but rather, an increased risk for
long-term sequelae with recurrent episodes of hypoglycemia (16).
Cohort and case-control studies are not able to demonstrate
causation between low blood glucose and adverse outcomes in
newborns for three reasons: ‘normal’ blood glucose levels have
a wide range, the presence of comorbidities with hypoglycemia
can be significant, and low blood glucose can have multiple
causes. However, even with these definitional limits and a scar-
city of studies beyond the transitional period, current evidence
suggests that the therapeutic goal for glucose levels in infants
with persistent hypoglycemia should be >3.3 mmol/L after 72
hours post-birth (6,20,21).

HOW SHOULD SCREENING FOR
NEONATAL HYPOGLYCEMIA BE
PERFORMED?

Conventionally, and for reasons of convenience, blood glucose

is usually measured using chemical strips or portable, bedside
glucose meters rather than formal laboratory analysis. However,
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many ‘point-of-care’ methods are unreliable at lower glucose
levels and prone to sample or user error (22,23) (Level 3b).
Also, variations between capillary and venous blood (24), blood
and plasma, and immediate and stored samples, may confound
results (Level 3b). In particular, delays in processing may result
in lower measurable glucose levels. Capillary and venous whole
blood and plasma glucose levels (Level 3b) can vary within a
10% range, with whole blood readings being lower than plasma
readings (25). While acute management can be initiated based
on point-of-care samples to prevent delay, a diagnosis of per-
sistent hypoglycemia should be confirmed by laboratory assays.
More accurate bedside technologies are being developed and
will likely improve the quality and ease of screening in future.

Continuous glucose monitors (CGMs) have looked prom-
ising and may prove to be beneficial for monitoring neonates.
However, current barriers to this technology include inaccuracy
at lower glucose levels, delay in obtaining results, need for fre-
quent recalibration, a limited surface area for sensor placement
on small neonates, and a lack of treatment protocols (26,27).
The accuracy of CGMs when measuring hypoglycemia in neo-
nates remains in question (26).

RISK FACTORS FOR HYPOGLYCEMIA

Impairment of gluconeogenesis (27) is the most common cause
of hypoglycemia in infants (28). Specific etiologies include ex-
cess insulin production, altered counter-regulatory hormone
production, or inadequate substrate supply. Risk factors are
listed in Table 1. Classically, these states can occur transiently
in SGA infants (Table 2) (29), large-for-gestational-age (LGA)
infants (weight >90th percentile), infants of diabetic mothers
(IDMs), and preterm infants (Level 3/4) (30-33).

Questions exist as to whether nonsyndromic LGA non-IDM
infants are truly at risk for hypoglycemia, but infants with con-
ditions such as Beckwith-Wiedemann syndrome need to be fol-
lowed closely (34). A number of additional maternal and fetal

Table 2. 10th and 90th %ile cut-offs for birthweight at term in
Canadian infants

Gestation Birth weight (g)
(completed 10th %ile 90th %ile
weeks)

Male Female Male Female
37 2,552 2,452 3,665 3,543
38 2,766 2,658 3,877 3,738
39 2,942 2,825 4,049 3,895
40 3079 2,955 4200 4,034
41 3,179 3,051 4,328 4,154
42 3,233 3,114 4,433 4,251

Adapted with permission from reference (29).

factors, including maternal labetalol use or late preterm admin-
istration of antenatal steroids (35,36) as well as intrauterine
growth restriction (IUGR) and perinatal asphyxia, can also cause
hypoglycemia. More rarely, metabolic and endocrine disorders
may lead to persistent neonatal hypoglycemia (28), but their
disease-specific investigations and management (37) are beyond
the scope of this statement. Thresholds for treating hypoglycemia
may differ depending on etiology. While <2.6 mmol/L has been
generally adopted as the threshold for treatment in otherwise
healthy infants in the transitional period, those with documented
hyperinsulinism may require a target threshold of >3.3 mmol/L,

due to low energy resources levels in the hypoketotic state (38).

SCREENING AT-RISKINFANTS

No study evaluating optimal timing and intervals for glucose
screening has been identified. Furthermore, there is insufficient
evidence to support routine screening for asymptomatic infants
with no risk factors for hypoglycemia.

Lack of evidence for adverse effects of glucose levels between
1.8 mmol/L and 2.5 mmol/L in asymptomatic infants at several
hours of age suggests that a staged approach to screening and in-
tervention is reasonable. Because feeding raises blood glucose (39)
and stimulates ketosis (40), it is also reasonable to continue feeding
at-risk infants at regular intervals, while screening before feeds.

One early study (33) showed that IDM (and, by inference,
LGA) infants were the most likely to develop hypoglycemia in
the first few hours post-birth. Therefore, screening is not required
for this population after 12 hours of age if blood glucose levels
remain >2.6 mmol/L. SGA and preterm infants may become hy-
poglycemic as late as the second day, although a decline in blood
glucose levels may be prevented by establishing peroral intake.
If there are no feeding concerns and the infant is well, screening
may be discontinued at 24 hours of age (Level 2b). It is reason-
able to screen once or twice on day 2 when there has been more
than one glucose reading <2.6 mmol/L in the first 24 hours, to
ensure levels remain at or above this level. An approach to testing
frequency in at-risk infants is shown in Supplementary Figure 1.

Symptomatic infants should have a blood glucose assessment
without delay. Parents should be aware of the reasons for regular
blood testing and the symptoms that health care providers may
be watching for, so that they can help with monitoring,

BLOOD GLUCOSE LEVELS REQUIRING
INTERVENTION

In the first 72 hours post-birth

Symptomatic hypoglycemia
Because symptomatic hypoglycemia causes neuronal in-
jury (41), urgent intervention to maintain glucose levels

>2.6 mmol/L in unwell at-risk infants is recommended.
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Asymptomatic hypoglycemia

Population data have suggested that blood glucose levels as
low as 2.0 mmol/L (or even 1.8 mmol/L at 1 hour of age) are
not uncommon in healthy newborns. For at-risk infants, how-
ever, outcome data support raising the intervention threshold.
Lucas et al. (42) suggested that glucose levels of <2.6 mmol/L
found from 3 to 30 days of life in preterm infants may have ad-
verse long-term effects (Level 2b). Another study (43) assessed
neurodevelopmental outcomes in a cohort of 85 SGA preterm
infants in relation to episodes of hypoglycemia (defined as
<2.6 mmol/L) (Level 2b). Compared with non-hypoglycemic
control subjects, six or more episodes of hypoglycemia were as-
sociated with lower head circumference at 12 and 18 months
as well as at S years of age. Furthermore, psychometric testing
using the McCarthy’s test at 3.5 years of age demonstrated im-
pairments compared with controls who did not experience
neonatal hypoglycemia. It must be noted that 58% of this co-
hort had severe hypoglycemia, with blood glucose levels of
0.6 mmol/L to 1.6 mmol/L. Itis uncertain whether these results
would be similar for a cohort of more aggressively managed in-
fants. Stenninger et al. (44) followed up 28 IDMs (13 with hy-
poglycemia <1.5 mmol/L and 15 without) at 8 years of age and
matched, healthy control subjects. Using the Griffiths develop-
mental and Movement-ABC tests, the authors discovered evi-
dence of minimal neurological dysfunction whether the IDMs
had been hypoglycemic or not (Level 2b). It is worth noting
that most of the hypoglycemic infants were asymptomatic.

Williams (45) supports the cut-off of <2.6 mmol/L in at-risk
infants at 4 to 6 hours of age. Cornblath et al. (6) proposed the
concept of operational thresholds, the range of blood glucose
concentrations at which clinicians should consider interven-
tion. They distinguished between the threshold glucose value
that requires action (2.0 mmol/L) and the target glucose level
that interventions aim for (>2.6 mmol/L) (Level 5). Recently,
the 4.5-year follow-up study of a large cohort (15) indicated
increased risk in some measures of neurological impairment,
such as executive functioning and visual motor function, with
recurrent (three or more episodes <2.6 mmol/L) or severe
(<2.0 mmol/L) hypoglycemia.

In at-risk infants, blood glucose levels <2.6 mmol/L, partic-
ularly when persistent, are associated with adverse outcomes.
More randomized clinical trials to compare interventions, in-
tervention thresholds, and long-term outcomes are needed.

Recommendations for the management of hypoglycemia are
outlined in Supplementary Figure 1.

Beyond 72 hours post-birth

Previous guidelines suggested raising threshold glucose levels
and treatment goal levels for infants after the transitional
period, defined as the first 48 hours and, more recently, as
3 days post-birth (19,20). Much of the evidence to recommend

higher target levels is based on follow-up studies of children
with hyperinsulinism, a major cause of persistent hypogly-
cemia. They are known to be at increased risk for neurological
sequelae due to depleted alternate energy stores providing ke-
tones to the brain. Another rationale has been the development
of neuroglycopenic and neuroendocrine responses in adults
and older children at glucose levels as low as 2.7 mmol/L or
2.8 mmol/L (46,47).

While glucose values may increase slightly with age, normal
glucose ranges do not differ much between children and adults.
For example, one study showed that the mean glucose in
children after a prolonged 24-hour fast was 3.6 mmol/L (range:
2.7 to 4.5 mmol/L) in children 1 to 12 months old, 3.3 mmol/L
(range: 2.8 to 3.8 mmol/L) in children 1 to 7 years old, and
3.8 mmol/L (range: 3.0 to 4.3) in children 7 to 15 years old
(48,49).

While no single glucose value defining hypoglycemia can
fully ensure patient safety or limit morbidity, or completely pre-
vent over-investigation or over-treatment past the transitional
period, a laboratory-confirmed value of <3.3 mmol/L effec-
tively indicates persistent hypoglycemia that warrants further
assessment (Level 2b). Infants requiring ongoing treatment
for persistent hypoglycemia should have therapeutic targets of
>3.3 mmol/L, which is well above the cut-off for neurogenic
and neuroglycopenic symptoms. A critical sample to aid diag-
nosis for persistent hypoglycemia at >72 hours should be col-
lected whenever a point-of-care glucose is <2.8 mmol/L. The
distinction between the two values, one for investigation and
the other for therapeutic targeting, reflects the need to distin-
guish normal or expected biochemical physiological responses
from underlying etiology. At glucose levels <2.8 mmol/L, care
providers would expect to see suppressed insulin, elevated ke-
tones, and increased counter-regulatory hormones, such as
growth hormone and cortisol. A further consideration is the
discrepancy between point-of-care and laboratory-tested glu-
cose values, which can vary as much as 20% (50-52). Due to
the blood volume required for critical sampling, it is prudent to
restrict collection to situations in which a point-of-care reading
of <2.8 mmol/L has been obtained. This precaution aids inter-
pretation of the critical sample results, particularly if the lab-
oratory glucose is >3.3 mmol/L. Thresholds and timing for
defining hypoglycemia using a critical sample are provided in
Table 3.

Neonates being monitored for persistent hypoglycemia
should have a 5 to 6 hour fast before being discharged from
hospital to ensure their safety at home if time between feeds
is prolonged. Maintenance of glucose levels >3.3 mmol/L at 4
and 5 hours postfeed should be documented before discharge
is considered. Also before discharge, an underlying diagnosis
for neonatal hypoglycemia should be ascertained and specific
medical management (e.g., with diazoxide in hyperinsulinism)
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Table 3. Thresholds for investigation and treatment of hypogly-

caemia
Birth to 72 hours of age >72 hours of age
Therapeutic goal 2.6 33
Investigation 2.6 2.8*
threshold

*A critical sample should be sent to help determine etiology and
confirm lab glucose level. It may be drawn earlier than the time frame
suggested if an endocrine or metabolic condition is suspected.

initiated. In preparation for care at home, parents should be
counselled regarding frequency of feeding, home blood glucose
monitoring, medication delivery (if needed), or other treat-
ment measures for hypoglycemia.

Current CPS guidance aligns with recent Pediatric Endocrine
Society (PES) recommendations (20). While the PES state-
ment used a cut-off of 48 hours rather than 72 hours, the
transition point likely lies somewhere between these periods.
Concerns of practitioners over increasing admission rates for
hypoglycemia and uncertainty around the 48-hour cut-off in-
formed consensus that a 72-hour cut-off balanced safety con-
siderations with impacts on families and care providers. Most
importantly, distinguishing between care during the transition
period and beyond allows a higher, more practical index of
suspicion for initiating the investigations and interventions re-
quired for hypoglycemia that persists below target levels.

INTERVENTIONS FORNEONATAL
HYPOGLYCEMIA

There are two essential approaches to treating hypoglycemia in
the newborn. The first supports increasing energy intake, orally
or intravenously, while the second supports the mobilization of
energy stores using counter-regulatory hormones, such as glu-
cagon or corticosteroids (53,54). The urgency and process of
intervention depend on clinical signs and severity. Conjunctive
treatments are specific to etiology, such as administering
diazoxide or octreotide for hyperinsulinemia or recombinant
growth hormone for growth hormone deficiency.

Asymptomatic hypoglycemia

Common clinical practices to prevent or treat asymptomatic
hypoglycemia include increasing breastfeeding frequency,
supplementing feeds with breast milk or a breast milk substi-
tute, applying intrabuccal dextrose gel, or administering IV
glucose (55,56). Clinical trials have not yet demonstrated
greater benefit of one form of supplementation over another
(or indeed, over breastfeeding on demand (57) for long-term
outcome. Frequent (on demand) breastfeeding should be en-
couraged for at-risk infants, and, if they are being formula-fed or

supplemented, the volume of enteral intake should be adjusted
based on an infant’s size, chronological age, and gestational age
(58). To raise blood glucose levels, slow feeding with breast
milk or formula using a pump rather than bolus feeding may
be considered, particularly when IV access is difficult. Also, de-
laying the first bath has been found to reduce incidence of hypo-
glycemia and may be considered for at-risk infants (59).

There is some evidence that increasing carbohydrate intake
prevents low blood glucose levels from developing in healthy
term breastfed infants. Randomized clinical trials in SGA (60)
and AGA (61) infants found that augmented glucose formulas
raise blood glucose and prevent hypoglycemia (Level 1b).

When feeding interventions are administered, blood glucose
levels should always be rechecked 30 minutes later to ensure
response.

If increasing enteral carbohydrate intake is not effective, the
next intervention would traditionally have been to administer
IV glucose. More recently, however, dextrose gels have been
gaining traction in the management of hypoglycemia (see
below). However, in keeping with studies that have measured
glucose flux in newborns, when the IV route is chosen the in-
itial glucose infusion should be 80 mL/kg/day of 10% dex-
trose, providing 5.5 mg/kg/min of glucose (62-65) (Level
3b). Infants with very low glucose levels, particularly those with
levels <1.8 mmol/L, should be treated expediently with IV
therapy, although provision of glucose gel while trying to estab-
lish access is a reasonable approach. A response to IV glucose
should occur within 30 minutes, and should be confirmed in
a timely manner (66). A single bolus of 2 mL/kg of 10% dex-
trose at the start of an infusion can achieve steady-state levels
more rapidly, but the benefits of this practice for asymptomatic
infants are unclear (Level 4). The short duration of action for
glucose suggests that after one or two boluses of dextrose, the
rate or concentration of dextrose infusion should be increased.

Symptomatic hypoglycemia
There is both observational evidence and clinical consensus
that unwell hypoglycemic infants, particularly those with neu-
rological signs, should be treated immediately with an IV infu-
sion of glucose. Response to IV glucose should be rechecked
after 30 minutes. Failure to respond to this first intervention
requires a stepwise increase in glucose supply, with a review of
levels 30 minutes after each increment. The effect of changes
in the glucose infusion rate, either from increasing the total
fluid intake and/or the concentration of dextrose, are shown in
Table 4. Online calculators can help the practitioner to deter-
mine the effects of dextrose concentration or infusion rates (67).
When infusions fail to maintain blood glucose at appropriate
levels or an especially high rate (>10 mg/kg/min) of infu-
sion is required, further investigation, specialist referral, and/
or pharmacological intervention (e.g., IV glucagon) should be
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Table 4. Effect of fluid adjustments and dextrose concentration on glucose infusion rates
GIR: mg/kg/min
TFI: mL/kg/day (mL/kg/h) DS D75 D10 D125 D15 D20
60 (2.5) 2 3.1 4.1 5.2 6.3 8.4
80(3.3) 2.8 4.1 S.S 6.9 8.3 11.0
100 (4.1) 34 S.1 6.6 8.6 10.3 13.1
120 (5.0) 4.2 6.3 8.4 104 12.5 16.7
140 (5.8) 4.8 7.3 9.7 12.1 14.5 194
160 (6.6) S.S 8.3 11.0 13.2 16.5 22.0
180 (7.5) 6.3 9.4 12.5 15.7 18.8 25.0
200 (8.3) 6.9 10.4 13.9 17.3 20.8 277

Light grey boxes — Typical infusion starts for newborns.

Darker grey boxes — GIRs >10 mg/kg/min should prompt further investigation.

D dextrose %; GIR Glucose infusion rate; TFI Total fluid intake.

considered (68-72) (Level 4). In most cases, referral to en-
docrinology and investigation for cause of persistent hypogly-
cemia should wait until the infant is 72 hours old unless the
presence of an endocrine or metabolic condition is also strongly
suspected. Administering glucagon by IV bolus (0.1 mg/kg to
0.3 mg/kg) or infusion (10 pg/kg/hour to 30 pg/kg/hour) can
raise blood glucose levels and prevent recurrent hypoglycemia
in both term and preterm infants. Alternative therapies include
hydrocortisone, diazoxide, and octreotide, but data in support
of their use for initial management of hypoglycemia are limited.
Previous CPS guidance regarding the need to access a central
vein for concentrations >15% is probably obsolete. Recent ev-
idence supports the integrity of peripheral veins with dextrose
concentrations as high as 20%. No difference in rate of IV loss
was noted for infants randomized to receive dextrose in more
highly concentrated solutions (73).

In the transitional period, breastfeeding can be continued
without risk of over-hydration because the volume of colostrum
is small. To avoid over-hydration and dilutional hyponatremia
in supplemented infants, oral and IV intake should not exceed
100 mL/kg/day. When these levels are utilized, careful moni-
toring of serum electrolytes is required. Blood glucose levels
should be checked frequently until they stabilize, and failure to
achieve a target level of >2.6 mmol/L requires re-evaluation and
consultation. IV dextrose can be weaned when levels have been
stable for 12 hours.

Dextrose gel

Intrabuccal 0.5 mL/kg of 40% dextrose gel is now available
for managing neonatal hypoglycemia (Level 1b) (56). This
dose provides 200 mg/kg of glucose, equivalent to an IV bolus
of 2 mL/kg of DIOW solution. Glucose gel should be pro-
vided with a breastfeed or measured quantity of expressed
breast milk (or donor milk from an approved milk bank) or, if

neither of these options is possible, formula. The Sugar Babies
trial (74) compared administration of dextrose gel with pla-
cebo for treating hypoglycemia. The trial’s primary outcome
was to achieve blood glucose levels >2.6 mmol/L after one or
two doses. Dextrose gel also reduced frequency of treatment
failure compared with placebo (14% versus 24%; relative risk
[RR] 0.57,95% confidence interval [CI] 0.33 to 0.98; P=0.04).
Further benefits included reduced admissions to neonatal in-
tensive care units (NICUs) for hypoglycemia (14% versus 25%;
RR 0.54, 95% CI 0.31 to 0.93; P=0.03) and reduced need for
supplementation with formula (7% versus 10%; P=0.04).

OUTCOMES

The cohort from the Sugar Babies trial and a second trial of 102
infants who received dextrose gel upon admission to NICU for
monitoring with amplitude-integrated EEG were evaluated to-
gether at 2 years of age (18). For both studies, the goal was to
maintain blood glucose >2.6 mmol/L. For the Sugar Babies
cohort alone, no difference in developmental outcomes was
noted between control and dextrose gel groups. A finding of
concern, however, was that 66 children (36% of all patients en-
rolled) were experiencing neurosensory impairment (1 severe,
6 moderate, 59 mild), with similar rates for both groups (dex-
trose 38% versus placebo 34%; RR 1.11,95% CI 0.75 to 1.63).
Combining the patients from the two trials found no difference
in neurosensory impairment (RR 0.95; 95% CI 0.75 to 1.20;
P=0.67).

Reasons for the high rate of neurosensory impairment overall
are unclear. Whether such outcomes were caused by condi-
tions that often underlie hypoglycemia or by detrimental ef-
fects of hypoglycemia itself is not yet known. Supporting the
former theory is research showing that both late preterm
and IUGR infants have independent risk for neurosensory



542

Paediatrics & Child Health, 2019, Vol. 24, No. 8

impairment, even with normoglycemia (75). One interesting
finding was that infants whose blood glucose levels tended to
be >4.0 mmol/L in the first 48 hours post-birth experienced
more serious neurodevelopmental outcomes. While this result
was not strong enough to have statistical significance, it raises
the question of whether overcorrecting low blood glucose may

cause harm.

INVESTIGATING CAUSES OF PERSISTENT
HYPOGLYCEMIA

As noted above, infants experiencing hypoglycemia in the first
72 hours post-birth generally do not require investigation un-
less there is a clinical suspicion of an underlying condition with
risk for persistent, recurrent, or severe hypoglycemia. Infants
with hypoglycemia that persists beyond 72 hours should be
evaluated further. When a blood glucose reading <2.8 mmol/L
is obtained beyond the transitional period, a critical sample
should be drawn as soon as possible. The workup should in-
clude a confirmatory plasma glucose, beta-hydroxybutyrate,
bicarbonate, lactate, free fatty acids, insulin, growth hormone,
cortisol, carnitine, and acylcarnitine profiling. Further workup
should be conducted in collaboration with specialists in endo-
crinology and inborn errors of metabolism.

SUMMARY

While transient blood glucose levels as low as 1.8 mmol/L
may be considered normal in healthy infants in the first few
hours post-birth, adverse short- and long-term outcomes may
result from levels lower than 2.6 mmol/L in at-risk infants,
particularly when hypoglycemia is persistent or symptomatic.
A higher threshold for investigation of 2.8 mmol/L, and
3.3 mmol/L as the therapeutic target, are recommended after
the transitional period. Screening, monitoring, and interven-
tion protocols have been revised to better identify, manage,
and treat infants who are at risk for persistent, recurrent, or
severe hypoglycemia.

RECOMMENDATIONS

« Routine screening of appropriate-for-gestational-age infants
at term is not recommended (Grade C recommendation).

« Infants of diabetic (gestational or type 1 or 2) mothers
(IDMs), asphyxiated infants, preterm infants (<37 weeks
gestational age [GA]) and small-for-gestational-age (SGA)
infants (weight <10th %ile) should be routinely screened for
neonatal hypoglycemia (Grade C recommendation). Until
further data are available, large-for-gestational-age (LGA)
infants (weight >90th %ile) should also be considered at risk

for neonatal hypoglycemia (Grade D recommendation).

« Blood glucose screening of asymptomatic, at-risk infants
should be performed at 2 hours of age and every 3 to 6 hours
after that, in conjunction with breastfeeding. Testing can be
discontinued after 12 hours in LGA infants and IDMs when
blood glucose levels remain >2.6 mmol/L, and after 24
hours in SGA and preterm infants when feeding has been es-
tablished and blood glucose levels remain at >2.6 mmol/L.
Symptomatic and unwell infants require immediate glucose
testing (Grade C recommendation).

o Blood glucose measurement methods that are quality-
controlled, accurate, and reliable within the range of
1 mmol/L to 3 mmol/L should be implemented in all birth-
ing and newborn care centres (Grade D recommendation).

o In the first 72 hours post-birth, at-risk infants with one meas-
ured glucose reading <2.6 mmol/L (assuming one effective
feed) require intervention (Grade C recommendation). Symp-
tomatic infants with a blood glucose reading <2.6 mmol/L
should be treated immediately, with concurrent investigation
for underlying cause and appropriate management.

« To augment caloric intake and before starting intravenous
(IV) dextrose, enteral supplementation should be pro-
vided for asymptomatic infants with blood glucose levels of
1.8 mmol/L to 2.5 mmol/L. Levels should be rechecked 30
minutes later to identify persistent hypoglycemia (Grade D
recommendation).

« Both symptomatic, hypoglycemic infants and asymptomatic
infants who have failed to respond to enteral supplementa-
tion should be treated with IV dextrose solution.

o Dextrose gel may be an alternative to IV therapy for asymptom-
atic infants with a blood glucose <2.6 mmol/L and should be
administered in conjunction with enteral supplementation. In
symptomatic infants, dextrose gel may be used as a temporizing
measure to raise blood glucose while waiting to establish an IV
dextrose bolus and infusion (Grade B recommendation).

o Infants with hypoglycemia persisting beyond the first 72
hours post-birth should be investigated further when glu-
cose levels remain <2.8 mmol/L. A critical sample should be
collected.

« Infants with persistent hypoglycemia (beyond 72 hours
post-birth) should have a therapeutic glucose target of
>3.3 mmol/L.

o Before discharge from hospital, infants with persistent hypo-
glycemia should have a S to 6 hour fast, while maintaining
blood glucose levels >3.3 mmol/L, to ensure safety at home.

RECOMMENDED RESOURCE FOR
PARENTS

CaringforKids. Checking blood glucose in newborn babies.
https://www.caringforkids.cps.ca/handouts/blood_glucose

in_newborn_babies


https://www.caringforkids.cps.ca/handouts/blood_glucose_in_newborn_babies
https://www.caringforkids.cps.ca/handouts/blood_glucose_in_newborn_babies
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