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Introduction: Limited evidence exists on whether administering oral dextrose gel
immediately after birth reduces the risk of hypoglycemia in the early hours of life.
The primary objective of this study was to assess whether early administration of
40% dextrose gel in infants with risk factors could reduce the incidence of
hypoglycemia during the first few hours after birth. A secondary aim was to
evaluate the impact of early dextrose gel administration on breastfeeding outcomes.
Methods: This was a double-arm, randomized trial conducted in two phases that
included a total of 297 patients. In the first phase, 200 infants at risk for
hypoglycemia were recruited including those who were small for gestational
age (SGA), late preterm (LP, born between 34 + 0 and 36 + 6 weeks), large for
gestational age (LGA), and infants of diabetic mothers: 100 infants were
assigned to the “Dextrose group” and received 40% dextrose oral gel
15 minutes after birth, 100 infants in the “Control group” did not receive any
dextrose. Capillary blood glucose was measured at 2 and 4 hours of life. Based
on the preliminary findings, the second phase of the study randomized an
additional 97 LP infants: 50 in the dextrose group and 47 in the control group,
following the same intervention protocol.

Results: In the first phase, no significant differences in blood glucose levels were
found at 2 and 4 hours of life in infants of diabetic mothers or those who were
LGA. In SGA infants blood glucose levels tended to decrease significantly
between 2 and 4 hours in the control group. In the second phase, LP infants
who received dextrose had significantly higher blood glucose at 2 hours
compared to those in the control group. Additionally, LP infants in the
dextrose group who were breastfed within the first two hours showed
significantly higher blood glucose at two hours than those in the control group.
Discussion: Early administration of 40% dextrose gel may be beneficial in
maintaining higher blood glucose levels during the first hours of life in LP and
SGA infants; our findings suggest that only in LP and SGA patients early
intervention with dextrose gel could support glucose homeostasis and
potentially improve breastfeeding outcomes.
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Introduction

Glucose is the primary energy source for both the fetus and
the newborn. During pregnancy, maternal glucose is transferred
to the fetus through placental circulation, but after birth, this
transfer is abruptly interrupted. In the first two hours of life,
blood glucose levels can drop to their lowest point. This
transient period of hypoglycemia reflects the time needed for
the newborn to start independent energy production and is
generally considered temporary (1, 2), it usually does not
cause symptoms because, there is a physiological metabolic
adaptation involving a shift in hormonal regulation, which
actives  hyperglycemic  hormones  (glucagon, cortisol,
catecholamines) that stimulate glycogenolysis. After the first
12 hours of life, glycogen stores are depleted, and blood
glucose levels are maintained by gluconeogenesis (1, 2).

Typically, by 4-6 hours after birth, glucose levels stabilize
around 40-80 mg/dl (2,2-4,4 mmol/L) (2, 3). Normal blood
glucose levels in newborns depend on the presence of glycogen
stores, the maturity of enzymatic activities for glycogenolysis
and gluconeogenesis, and the integration of endocrinological
and metabolic responses. However, in some cases, metabolic
adaptation may not occur at the proper timing due to factors
that can disrupt glucose homeostasis, either temporarily or
permanently (1, 2). Certain groups of newborns are at greater
risk of developing hypoglycemia because the compensatory
mechanisms for hypoglycemia fail to establish properly and
promptly (1, 2, 4).

Neonates at risk for hypoglycemia include those preterm,
SGA (defined with a birth weight <10° percentile based on
INeS charts (5), LGA (defined as a birthweight >90th
percentile on INeS charts (5), neonates born to women with
diabetes, stressed newborns (such as those with infections,
sepsis, heart or pulmonary diseases, hypothermia, hypoxia, or
polycythemia), infants born to mothers who have taken
medications with hypoglycemic effect (e.g.,beta mimetic, beta
thiazide
antidepressants, or maternal glucose infusion during labor),
with those  with
endocrinological  or Additionally,
neonates with hyperinsulinism are at higher risk (1, 2, 4, 6-8).

blockers, sulfonylureas, diuretics, tricyclic

newborns feeding  disorders, or

metabolic  disorders.

There is no universally agreed-upon threshold for defining
neonatal hypoglycemia (3, 9). Newborns in good health may
not exhibit symptoms even if hypoglycemia occurs because
they can use alternative energy substrates, such as ketone
bodies, released from adipose tissue (1, 2). However, it is
critical to maintain blood glucose levels within a safe range
appropriated for the newborn’s age to avoid the risk of brain
damage (10-13). According to the American Academy of
Pediatrics (AAP) guidelines of 2011 (4), blood glucose values
below 25mg/dl in the first 4 hours of life are considered
and must be treated with intravenous

unsafe glucose

Abbreviations
LP, late preterm; SGA, small for gestational age; LGA, large for gestational age;
SD, standard deviation; GA, gestational age; NICU, neonatal intensive care unit.

Frontiers in Pediatrics

10.3389/fped.2025.1591567

monohydrate administration at a dose of 200 mg/kg (2 ml/kg),
followed by a continuous infusion at 5-8 mg/kg/min (80-
100 ml/kg/day) (4).

Asymptomatic hypoglycemia is typically managed with oral
feeding based on blood glucose levels, with a preference for
breastfeeding or formula supplementation when human milk is
unavailable. If oral feeding fails to correct the hypoglycemia,
intravenous glucose administration is the next step. In more
recent guidelines (14-17) 40% oral dextrose gel has gained
popularity and is increasingly recommended as a first-line
treatment for asymptomatic neonatal hypoglycemia. The 40%
oral Dextrose gel is a concentrated dextrose solution that is
applied directly to the mucosal surfaces of the mouth (such as
the cheeks and tongue). This method allows for rapid glucose
absorption through the oral mucosa, bypassing the liver and
reaching the systemic circulation quickly. The recommended
dose for 40% oral dextrose gel (200 mg/kg/dose) is similar to
the dose used for intravenous bolus of 10% glucose and is
effective at raising blood glucose levels without causing
(18).

effectiveness of dextrose gel in treating neonatal hypoglycemia

hyperglycemia Several studies have assessed the
(18-23). However, it remains uncertain whether dextrose gel
reduces the need for intravenous treatment compared to a
placebo. The available data suggests that dextrose gel may help
reduce mother-infant separation and increase the likelihood of
exclusive breastfeeding at discharge (24). Recent studies have
also explored the preventive use of 40% dextrose gel (25, 26).

In one study, newborns with risk factors were randomized to
different dosage regimens of dextrose gel or placebo, with the
results indicating a reduced incidence of hypoglycemia in the
group that received dextrose gel, regardless of the dosage
regimes (26). In a study of Harding et al. (25), newborns with
risk factors were randomized to receive a single dose of 40%
dextrose gel or a placebo, and again, a reduced incidence of
hypoglycemia was observed in the group that received the gel.
In both studies, the gel was massaged into the buccal mucosa
one hour after birth, followed by breastfeeding. These findings
were reviewed in a meta-analysis, which confirmed with high
certainty that dextrose gel reduces the risk of neonatal
hypoglycemia (27).

In conclusion, over the last 10-15 years, various studies have
compared the use of 40% dextrose gel to formula feeding in
treating moderate neonatal hypoglycemia. However, the impact
of administering 40% dextrose gel immediately after birth to
reduce the risk of hypoglycemia during the first two hours of
life, while promoting maternal bonding and breastfeeding
success at discharge, has not yet been fully evaluated. This
study aims to assess the effectiveness of 40% oral dextrose gel
in preventing hypoglycemia in at- risk infants during the first
2-4 hours of life. In addition, the study investigates whether
this intervention can be employed as a treatment for
asymptomatic moderate hypoglycemia (capillary bood glucose
level between 25 and 40 mg/dl) occurring within the first two
hours of life. Furthermore, the study seeks to determine
whether early administration of 40% oral dextrose gel may

positively influence breastfeeding outcomes.
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Materials and methods

This was a prospective, randomized, double-arm, single-center,
pilot study conducted at the Neonatology Unit of the San Martino
Hospital in Genoa, spanning in two phases.

First phase

The first phase of data collection occurred between November
2020 and January 2022. In this first phase, 200 newborns at risk of
hypoglycemia within the first few hours after birth were recruited,
either after spontaneous delivery or cesarean section. The
newborns were randomly assigned into two parallel groups in a
1:1 ratio, Dextrose group and Control group.

Newborns who met one of the following risk criteria were
included: late preterm (LP, gestational age between 34*°-36*°),
LGA, SGA, or those born to mothers with gestational diabetes.
Newborns were excluded if they experienced stressful events at birth
(e.g, requiring cardiopulmonary resuscitation) were septic, had
cardiac or respiratory pathology, were asphyxiated, had congenital
defects, genetic disorders, inborn errors of metabolism, or had
symptomatic hypoglycemia requiring immediate treatment at birth.
group)
prophylactic oral dose of 40% dextrose gel (Destrogel, Orsana®,

One hundred newborns (Dextrose received a
Italy, 1 vial contains 2ml of product or 400 mg/ml) at
15 minutes of life while the other 100 newborns (Control group)
were managed without receiving the gel.

In Dextrose group, a volume of 2ml of the product was
administered to newborns with a birth weight greater than 2,500 g,
whereas those with a birth weight of 2,500 g or less received 1 ml.

Capillary blood glucose level was assessed at 2 and 4 hours of
life in all newborns enrolled, using a glucometer. Glycaemia was
further checked in case of detection of moderate asymptomatic
hypoglycemia at 2 hours of life. Moderate hypoglycemia was
defined as capillary blood glucose levels ranging from 25 to
40 mg/dl (4) and was managed differently between the two study
groups. Infants in the Dextrose group received an additional dose
of 40% oral dextrose gel, whereas those in the Control group
were administered 5-10 ml of infant formula (Formulal for term
newborns, or preterm formula for late preterm or small for
gestational age infants with a birth weight below 2,500 g).
Following oral treatment—either dextrose gel or formula—blood
glucose levels were reassessed after 30-60 minutes. In cases of
recurrent hypoglycemia, infants were withdrawn from the study
and managed according to the Neonatology Unit’s internal
protocol, in line with the American Academy of Pediatrics
(AAP) guidelines (4).
skin-to-skin contact was encouraged and early initiation of

Throughout blood glucose monitoring,

breastfeeding was actively promoted for all infants.

Second phase

The second phase of data collection took place from February
2022 to April 2024. In this phase, only late preterm newborns with
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a gestational age between 34 * °-36 * ¢ were randomly assigned into
two parallel groups in a 1:1 ratio, Dextrose group and
Control group.

Newborns were excluded from the study if they experienced
stressful events at birth (such as requiring cardiopulmonary
resuscitation), or if they were septic, had cardiac or respiratory
pathology, were asphyxiated, had congenital defects, genetic
disorders, or inborn errors of metabolism.

A total of 100 LP newborns were included, 50 received 40%
dextrose gel (Destrogel, Orsana®, Italy) at 15 minutes after birth
(Dextrose group), while 47 patients did not receive the gel
(Control group); in the latter group, three newborns were
withdrawn from the study within the first hour of life due to the
onset of clinical symptoms that warranted exclusion.

As in the first phase of the study, infants randomized to the
Dextrose group received 2 ml of the product if their birth weight
exceeded 2,500 g, and 1 ml if their birth weight was 2,500 g or less.

Capillary blood glucose was monitored at 2 and 4 hours of life
in both groups with glucometer. In case of detection of moderate
hypoglycemia at 2 hours of life, patient of both groups received
the same treatment according to our Neonatology Unit protocol:
a dose of 40% dextrose gel followed by a preterm formula milk
meal (5-10ml), and glucose levels were checked at 30-
60 minutes after the correction. If hypoglycemia persisted after
oral correction, treatment was provided according to our
Department’s protocol, and the newborn was removed from
the study.

Dextrose gel administration

Oral dextrose gel was administered by trained staft during skin-
to-skin contact to promote maternal bonding without separating
the infant from the mother. The gel was applied with the finger
massaging the product directly to the oral mucosa, allowing for
rapid absorption into the systemic circulation through the lingual
and internal jugular veins. Although some of the gel may also be
swallowed and absorbed through the gastrointestinal tract, the
primary route of absorption is through the mucosal surfaces.

Data collection

For both phases of the study, a complete database was created
containing key characteristics for each newborn: gestational age,
birth weight, maternal diabetes status, blood glucose levels at 2
and 4 hours of life, and at 30 and 60 minutes after dextrose gel
and/or milk meal administration. Additional data collected
included breastfeeding in the first two hours of life, the number
of breastfeeding sessions on the first day, feeding status at
discharge (exclusive breastfeeding or not), and the need for
intravenous glucose solution administration.

This study was approved by the ethical committee on
September 30, 2020. Written informed consent was obtained
from the parents of all infants prior to any study-related
activities. The study was conducted in compliance with the
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Declaration of Helsinki and in accordance with the Good
Clinical Practice.

Statistical methods
Sample size

This is a pilot study. At the time of writing the protocol we
didn’t have literature data about glycaemia at 2 and/or 4 hours
after early administration of dextrose gel at 15 minutes of life.
We evaluated that a sample of 200 newborns (100 randomly
assigned to Dextrose group and 100 to Control group) could be
adeguate. In the second phase of the study, based on our
previous first phase data and assuming power of 80% and
alpha =0.05, we considered 100 late preterm (50 in each arm,
Dextrose or Control group) to be adequate to detect differences
in glycaemia at 2 and 4 hours.

Randomization

New-born who met the inclusion criteria were randomized into
the two study arms using a computer-generated Randomization
list. Infants were assigned immediately after birth to receive a
prophylactic oral dose of 40% dextrose gel (Destrogel, Orsana®,
Italy, 1 vial contains 2ml of product or 400 mg/ml) at
15 minutes of life or without receiving the gel in a 1:1 ratio (First
Phase). The study was not blinded, and the staff performing the
study also cared for the infants later on but the biostatistician
remained blind to the allocation of the study groups. The group
assignment was contained in sequentially numbered, sealed,
opaque  envelopes  that  were  prepared by an
independent statistician.

In the second phase of the study, were enrolled only late
preterm newborns with a gestational age between 34 + 0-36 + 6,
they were randomly assigned into two parallel groups in a 1:1
ratio using a computer-generated Randomization list. Infants
were assigned immediately after birth to receive a prophylactic

oral dose of 40% dextrose gel (Destrogel, Orsana®, Italy, 1 vial

10.3389/fped.2025.1591567

contains 2 ml of product or 400 mg/ml) at 15 minutes of life or
without receiving the gel in a 1:1 ratio.

Statistical analysis

Data were expressed as means and standard deviations (SD) or
medians and ranges for continuous variables, and as absolute and
relative frequencies for categorical variables. Non-parametric tests
(Mann-Whitney U-test) were used for continuous variables, and
the Chi square or Fisher’s exact test was employed for categorical
variables to assess differences between groups. Data were
stratified by risk categories (LP, SGA, LGA and children of
diabetic mother) where necessary. A p values <0.05 was
considered statistically significant, with all tests performed as two
tailed. Statistical analysis carried out using SPSS for Windows
(SPSS Inc, Chicago, Illinois USA).

Results
First phase

A total of 200 newborns were enrolled in the first phase of the
study. Of these, 100 newborns were assigned to the Dextrose group,
and 100 newborns were assigned to the Control group. The
characteristics of the recruited population are detailed in Table 1.
At a 2-hour glucose check, we observed 16 cases (8%) of
moderate hypoglycemia. Among these, 12 cases (12%) occurred
in the Dextrose group, while 4 cases (4%) were in the Control
group, the difference was not statistically significative (p=0,07).
No cases of symptomatic hypoglycemia were noted. Both groups
showed an increase in blood glucose levels during the follow-up
measurement conducted 30-60 minutes after oral treatment: the
Dextrose group received a second dose of dextrose, while the
Control group was given an oral milk meal. Among the
newborns with moderate hypoglycemia, 8 out of 16 (50%)
required intravenous glucose infusion and were subsequently
excluded from the study.

At the 2-hour glucose check, no significant difference in blood
glucose levels was found between the Dextrose and Control groups

TABLE 1 Descriptive characteristics of the population of the first phase of the study.

Population characteristics All (N =200) Dextrose (N =100) Control (N =100)
Mean + SD Mean + SD Mean + SD
Gestational age, weeks 38.86+3.19 39.07 £1.51 38.66 +4.25
Birth weight, g 3,213.6 £ 696.4 3,253.3+£693.3 3,173.8 £700.6
Weight, centile 47.22 +39.09 50.13 £39.39 44.30 +38.8
N (%) N (%) N (%)
Gender, male 110 (55) 55 (50) 55 (50)
Gender, female 90 (45) 45 (50) 45 (50)
SGA 64 (32) 31 (48.4) 33 (51.6)
LGA 63 (31.5) 31 (49.2) 32 (50.8)
DMG 70 (35) 40 (57.1) 30 (42.9)
GA <37 weeks 29 (14.5) 12 (41.4) 17 (58.6)
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TABLE 2 First phase: glycaemia values and breastfeeding data in the total population comparing dextrose group and control group.

Outcome measures All (N =200)

Dextrose (N =100)

Control (N =100)

Mean + SD

Mean + SD Mean + SD

Glycaemia 2 h 57.48 +14.32 57.23 £15.93 57.72 £ 12.59 0.78
Glycaemia 4 h 5829 +12.24 59.15+ 1291 5742 +11.53 0.42
N (%) N (%) N (%) P-value
Breastfeeding within 2nd hour 117 (58.5) 56 (47.9) 61 (52.1) 0.57
Mean £ SD Mean £ SD Mean + SD P-value
N of breastfeeding attempts within 24 h 4.97 +3.16 5.04+3.15 491 +3.18 0.80
w ™
L L]
& w § o«
= =
€ H
H H
& - &
» »
0 o
Control Group Dextrose Group Control Group Dextrose Group
FIGURE 1
Blood glucose values at 2 and 4 hours for both the dextrose and control groups.
TABLE 3 First phase: comparison of glycaemia values between 2 and 4 h in dextrose group and control group in each at-risk subgroups.
R pgroup De ose O O
ae d ae c 4 ad€ c ae c 4
N Mean + SD Mean + SD P-value N Mean + SD Mean + SD P-value
SGA 31 56.94 +14.82 5732 £11. 04 0.77 33 59.06 + 13.55 53.18 £10.07 0.04
LGA 31 56.71 + 14.53 5842 +11.76 0.47 32 59.97 £ 11.36 57.94+9.11 0.63
DMG 40 57.33 +15.62 60.83 +14.13 0.30 30 54.97 £13.13 61.72 +12.86 0.02
GA < 37 weeks 12 43.00 £17.45 60.08 +15.97 0.008 17 52.06 £13.25 61.82 +8.60 0.01

Bold values indicate P-value < 0.05 is considered statistically significant.

(57.23 £15.93 vs. 57.72 + 12.59; p = 0.78) (Table 2 and Figure 1). At
the 4-hour glucose check, blood glucose levels in the Dextrose
group tended to increase more compared to the Control group,
although the difference was not statistically significant (Table 2
and Figure 1). There were no significant differences between the
two groups in terms of breastfeeding within the first two hours
of life or the number of breastfeeding episodes during the first
24 hours of life (Table 2).

Blood glucose levels at 2 and 4 hours of life were further
analyzed within different at-risk subgroups: SGA, LGA, infants of
diabetic mothers, and late preterm infants.

For SGA newborns, no significant differences in blood glucose
levels at 2 hours (56.94 + 14.82 vs. 59.06 + 13.55, p=0.59) or at
4 hours (57.32+11.40 vs. 53.18 +10.07, p=0.13) were observed
between the Dextrose and Control groups. However, blood
glucose levels in the Control group significantly decreased
between the two time points (from 59.06 + 13.55 to 53.18 +10.07,
p=0.04), whereas in the Dextrose group, levels tended to
increase slightly, but not significantly (from 56.94 +14.82 to
57.32+11.40, p=0.77) (Table 3).

Frontiers in Pediatrics

For LGA newborns and infants of diabetic mothers, no
significant differences in blood glucose levels were found between
the two groups at either 2 or 4 hours of life.

For late preterm, blood glucose levels at 2 hours, were lower in
the Dextrose group compared to the Control group (43.00 +17.45
vs. 52.06 + 13.25, p =0.07), but this difference was not statistically
significant. Both groups showed a significant increase in blood
glucose levels between the two time points (Dextrose: from
43.00+£17.45 to 60.08+1597, p=0.008; Control: from
52.06 £ 13.25 to 61.82+8.60, p=0.01), with the increase being
more pronounced in the Dextrose group (Table 3).

Second phase

In the second phase of the study, 100 late preterm newborns
were enrolled: 50 newborns were assigned to the Dextrose group
and 50 to the Control group, in the latter group, three newborns
were withdrawn from the study within the first hour of life due
to the onset of clinical symptoms that warranted exclusion.

05 frontiersin.org
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TABLE 4 Descriptive characteristics of the population of the second phase of the study.

Total (N = 97)

Population characteristics

Dextrose (N = 50) Control (N =47)

Mean + SD Min-max Mean + SD Min-max Mean + SD Min-max
Gestational age, weeks 36+0.8 34-36.6 36+0.7 34-36.9 36+0.8 34-36.9
Birth weight, g 2,507 + 392 1,500-3,670 2,493 + 398 1,915-3,670 2,523 +389 1,500-3,270
Weight, centile 415+29 2-99 39.4+29.1 3-99 43.7+38.8 2-98

N (%) N (%) N (%)

SGA 11 (11) - 5 (45) - 6 (55) -
LGA 7.(7) - 4 (57) - 3 (43) -
DMG 19 (19) - 10 (53) - 9 (47) -

TABLE 5 Second phase: comparison of glycaemia values at 2 and 4 h in dextrose group and control group in all LP and in LP who did not receive a

glucose infusion.

Total (N =97)

Mean + SD
55.35+17.01

Glycaemic measurement

min-max
Glycaemia 2 h (mg/dl)

Dextrose (N = 50)

Mean + SD
57.62+17.97

Control (N =47)

Mean + SD
52.94+15.76

min-max min-max P-value

Glycaemia 4 h (mg/dl)

67.54+19.17

Total without infusion
(N=76)

Mean + SD
55.07 + 15.41

min-max

Glycaemia 2 h (mg/dl) 24-103

69.64 +21.11

Dextrose without
infusion (N = 40)

Mean + SD
58.48 +17.33

65.30 + 16.18

Control without
infusion (N = 36)

Mean + SD
5128 +12.08

min-max P-value
31-85 0.03

min-max
24-103

Glycaemia 4 h (mg/dl) 63.66 + 16.01 30-111

66.28 +£17.8

30-111 60.75 +13.42 37-95 0.19

The characteristics of the enrolled patients are detailed in
Table 4. Among these patients, some had additional risk factors,
such as being SGA (11%), LGA (7%), or being born to diabetic
mothers (19%), in addition to prematurity (Table 4).

No cases of severe hypoglycemia or symptomatic hypoglycemia
requiring immediate intravenous glucose infusion were observed.
Eighteen cases (18.6%) of moderate asymptomatic hypoglycemia
were noted at 2 hours of life, with 9 cases (18%) in the Dextrose
group and 9 cases (19.1%) in the Control group. In both groups,
blood glucose levels
following oral administration of dextrose gel and a preterm
formula meal (from 32.22 +£5.67 to 43.44 £ 12.36, p =0.01).

Among the 18 newborns with moderate hypoglycemia at

significantly increased 30-60 minutes

2 hours of life, 61% (11/18) required intravenous glucose infusion
after oral treatment, with 6 infants in the Dextrose group and 5
in the Control group requiring infusion. At the 2- hour blood
glucose check, the Dextrose group had higher mean blood
glucose levels compared to the Control group, although this
difference was not statistically significant (57.62+17.97 vs.
52.94+15.76; p=0.10). Similarly, at the 4-hour glucose check,
higher blood glucose levels were observed in the Dextrose group,
but the difference again was not statistically significant
(69.64 £21.11 vs. 6530+16.18; p=042) (Table 5). When
excluding infants who required intravenous glucose infusion at
any point during the 4- hour monitoring period, the Dextrose
group had significantly higher blood glucose levels at 2 hours
compared to the Control group (58.48 +17.33 vs. 51.28 + 12.08;
p=0.03). For the 4-hour check, a trend toward higher blood
glucose levels in the Dextrose group was noted, although the
difference was not statistically significant (66.28 £17.8 vs.
60.75 + 13.42; p=0.19) (Table 5).
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Between the second and fourth hour, blood glucose levels
tended to be higher on average in the Dextrose group (Dextrose
group: 57.62+17.97 vs. 69.64 +£21.11, p <0.001; Control group
52.94+15.76 vs. 65.30+16.80, p<0.001). In patients who did
not receive an infusion, an increase in blood glucose levels was
observed between the second and fourth hour in both groups;
however, this increase reached statistical significance only in the
control group (Table 6).

No differences were observed between the two groups
regarding breastfeeding within the first two hours of life or the
number of breastfeeding sessions within the first 24 hours.
among who had skin-to-skin
postpartum and latched within the first two hours, the Dextrose

However, infants contact
group had significantly higher blood glucose levels at 2 hours
compared to the Control group (66.33 +15.86 vs. 55.07 + 14.32,
p=0.05). This difference was not observed in those who did not
latch within the first two hours of life (Table 7). No side effects
were observed from the use of dextrose gel in either phase of

the study.

Discussion

A prompt diagnosis and treatment of hypoglycemia are
essential for newborn management, as the long-term effects of
this disorder remain uncleared. Given the neurological risks
associated with hypoglycemia, immediate intervention is crucial.
In this context, the use of oral dextrose gel has become an
important therapeutic option for preventing and treating
hypoglycemia in at-risk newborns. Previous studies, such as the
2013 study (18) demonstrated that a dose of 200 mg/kg of 40%
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TABLE 6 Second phase: Glycaemia values between 2 and 4 h in Dextrose group and Control group in all LP and LP who did not receive a glucose

infusion.
bgroup PDe 0se O O
ade c ad € c 4 ae d ad € c 4
(/0 (/0 (/0 /0
N Mean £+ SD Mean £+ SD P-value N Mean £+ SD Mean £ SD P-value
Total LP 50 57.62 +£17.97 69.64 +21.11 <0.001 47 52.94 +15.76 65.30 + 16.80 <0.001
LP without infusion 40 58.48 +17.33 66.28 +17.8 0.07 36 51.28 £ 12.08 60.75 + 13.42 0.003

TABLE 7 Second phase: blood glucose at 2 h post breastfeeding or not breastfeeding within the first two hours of life in dextrose group and control

group.

Glycaemia post breastfeeding or Total (N =97)

not breastfeeding

Dextrose (N = 50) Control (N =47)

N Mean + SD N Mean + SD N Mean + SD P-value
2-hour blood glucose preceded by breastfeeding 26 60.27 +15.82 12 66.33 +15.86 14 55.07 +14.32 0.05
‘ 2-hour blood glucose NOT preceded by breastfeeding 71 53.55+17.18 38 54.87 £17.9 33 52.03 £ 16.46 0.40 ‘

dextrose gel, administered with either breastfeeding or formula
milk was effective in treating asymptomatic hypoglycemia in
newborns with major risk factors (infants of diabetic mothers,
SGA, LGA, and mild prematurity with gestational age between
35+ 0 and 36 + 6 weeks). This approach was shown to maintain
adequate glucose levels and reduce the need for NICU
admissions and intravenous glucose infusions. A positive effect
on the initiation of breastfeeding was also observed. These results
have been confirmed by subsequent studies (18, 19, 24, 28).

Recent studies have focused on the effectiveness of early and
prophylactic dextrose gel administration (22, 25-27). Specifically,
Hegarty et al. (26) demonstrated that different doses of 40%
dextrose gel (0.5 ml/kg=200mg/kg or 1 ml/kg=400 mg/kg),
administered early as prophylaxis in at-risk newborns—infants of
diabetic mothers, SGA, LGA, and late preterm—at one hour of
life, once or followed by three additional doses of 0.5 ml/
kg =200 mg/kg within the first 12 hours of life) were effective in
reducing the risk of hypoglycemia. Similarly, Harding et al. (25)
found that a single dose of 0,5m/kg 40% dextrose gel at one
hour of life was effective in preventing hypoglycemia, although it
did not significantly reduce NICU admissions. Moreover, Griffith
et al. (29) conducted a two-year follow-up study in 2021,
confirming that prophylactic dextrose gel did not cause any long-
term side effects, including no clinically relevant impacts on
neuro-motor or sensory outcomes.

In our study, we explored the effect of early dextrose gel
administration in at-risk newborns without necessarily
combining it with a meal. While we confirmed previous findings
in certain groups (e.g., SGA and late preterm newborns), we
found that dextrose gel administration did not have a significant
impact on glucose levels in LGA infants and those of
diabetic mothers.

A preliminary analysis of 200 at-risk newborns (LGA, SGA,
infants of diabetic mothers, late preterm) revealed different
responses to dextrose gel compared to previous studies by
Harding (25) and Hegarty (26). In LGA infants and those of
diabetic mothers, dextrose gel did not significantly affect glucose
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levels in the first few hours of life. However, in late preterm and
SGA infants dextrose gel had a positive impact on glucose levels
in the hours following birth, aligning with Harding et al’s
findings. Specifically, glucose levels in these newborns improved
between the second and fourth hours of life, indicating a role for
dextrose gel in maintaining stable glucose levels in the early hours.

We believe this difference in response is due to varying
mechanisms of hypoglycemia in these populations. In infants of
diabetic mothers and LGA newborns, hyperinsulinism is the
primary cause, whereas in SGA and preterm infants, energy
reserve depletion and immature compensatory mechanisms are
more likely at play. Based on these preliminary results, which
suggested higher glucose levels over time in late preterm and
SGA infants, we decided to expand the sample by recruiting
more late preterm newborns, a group underrepresented in the
initial phase of the study.

Analysis of the expanded sample showed that dextrose gel
administration resulted in significantly higher glucose levels at
two hours in late preterm newborns, consistent with previous
studies (25, 26). Notably, none of the infants who received the
gel experienced side effects, including rebound hypoglycemia.
The newborns tolerated the gel well, with no increase in
regurgitation or other signs of intolerance. Importantly, dextrose
gel did not interfere with breastfeeding. In fact, newborns who
were breastfed within the first two hours of life had significantly
higher glucose levels. However, there was no significant increase
in the number of breastfeeding sessions within the first 24 hours,
suggesting the gel does not directly stimulate suckling. This
finding implies that dextrose gel could help maintain safe glucose
levels without affecting breastfeeding and, as a simple, cost-
effective intervention with no side effects, it could be beneficial
during skin-to-skin contact.

The main limitation of this study is the relatively small sample
size and the low statistical power for some outcomes. When we
designed the study, there was no literature available regarding the
administration of the glucose gel at 15 minutes of life, so it was
not possible to determine an adequate sample size.
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Our study is a pilot study, in the first phase the statistical power
was found to be low (<80%) regarding the blood glucose variable at
2 hours, while for blood glucose at 4 hours was 95%. In the second
phase, however, power regarding the blood glucose variable at
2 hours and blood glucose at 4 hours was 95%.

Furthermore, the study population was characterized by a
certain degree of heterogeneity, as several participants presented
with multiple concurrent risk factors for neonatal hypoglycemia
(e.g. diabetes, SGA, LGA). This
heterogeneity, particularly evident within the late preterm

prematurity, —maternal

subgroup may have influenced the outcomes and posed
challenges in isolating the specific effect of 40% oral dextrose gel.
The subsequent expansion of the late preterm cohort in the
second phase of the study partially mitigated this limitation.

Despite these constraints, the study population was carefully
selected to minimize the presence of confounding variables.

Another limitation is the absence of data on blood glucose
levels and hypoglycemia beyond 4 hours of life thus no
statement can be made about the prevention of hypoglycemia
occurring at a later stage.

Our study did not include data on the long-term effects of
dextrose gel on growth and neurodevelopmental outcomes,
making further monitoring essential.

In conclusion, our findings suggest that dextrose gel, in
addition established
asymptomatic hypoglycemia when combined with a meal, could
be

adequate glucose levels in the first hours of life. This is

to its role in treating moderate

effective in preventing hypoglycemia and maintaining
particularly relevant for SGA and late preterm newborns when
administered early after birth and followed by breastfeeding. In
SGA infants, a trend toward higher glucose levels at four hours
of life was observed, while in late preterm newborns, the positive
impact seems to occur earlier. Further studies, preferably with
larger sample sizes, are needed to confirm these results and
better understand the long-term effects of dextrose gel.
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