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Can Oral Dextrose Gel Reduce the Need for Dextrose Infusion for Neonatal Hypoglycaemia?
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Abstract
Background: Neonatal hypoglycaemia is a leading problem with risk to brain injury if not treated promptly. Standard management

of neonatal hypoglycaemia includes enteral feeding and or intravenous dextrose infusion. Oral dextrose gel is now considered as first
line treatment for ≥ 35 week’s gestation.

Aim: To ascertain if oral dextrose gel can reduce the prevalence and the duration of intravenous dextrose infusion and length of stay
of babies in the neonatal unit.

Method: An observational study from September 2015 to August 2017 was conducted for babies with neonatal hypoglycaemia from

35 - 40 weeks’ gestation in the Special Care Nursery at The Mater Hospital Sydney. The study subjects belonged to one of the two

groups; Dextrose gel (n = 59) or Non-dextrose gel (n = 104). Data was analysed based on blood Glucose levels (BGL) (< 1.0 mmol/L,
1.0 - 1.5 mmol/L and 1.6 - 2.6 mmol/L).

Results: Incidence of intravenous dextrose infusion was 19% and 45% (p = 0.05) for BGL 1.0 - 1.5 mmol/L and 6% and 11% for BGL

1.5 - 2.6 mmol/L for Dextrose gel and Non-dextrose gel groups respectively. Average duration of intravenous dextrose infusion (p =
0.02) and length of stay in the neonatal unit was less for Dextrose gel group compared to Non-dextrose gel group.

Conclusions: Oral dextrose gel was effective in reducing the incidence of intravenous intervention for BGL 1.0 - 1.5 mmol/L for ≥ 35

week’s gestation. It was also effective in reducing the duration of intravenous dextrose infusion for asymptomatic neonatal hypoglycaemia. The findings are important when prompt intravenous cannulation for neonatal hypoglycaemia is not feasible.
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What is already known on this topic
Oral dextrose gel along with enteral feed is an effective first-line

treatment for hypoglycaemia in late preterm and term babies in

the first 48 hours of age. Dextrose gel is non-invasive, inexpensive
and has no known side effect.
What this paper adds

Oral dextrose gel may reduce the need for intravenous dextrose

infusion for asymptomatic neonatal hypoglycaemia with BGL 1.0 -

1.5 mmol/L for ≥ 35 weeks’ gestation. This is important in case of
limited access to immediate intravenous cannulation.

It may also reduce the duration of intravenous dextrose infu-

sion for asymptomatic neonatal hypoglycaemia.

Introduction
Neonatal hypoglycaemia is a common problem even in healthy

newborn babies [1]. Glucose is the primary source of energy for

brain. Fetus derives glucose from the mother via the placenta and
after birth, from enteral feeding. Risk factors of hypoglycaemia
such as maternal diabetes, antenatal steroids, fetal distress, small

or large for gestational age, low birth weight, prematurity, sepsis,

polycythaemia, respiratory distress, temperature instability and
feed intolerance may interfere with the physiological transitioning

of glucose from in-utero to ex-utero period and cause neonatal hypoglycaemia [2-6].

Neonatal hypoglycaemia is defined as blood glucose level (BGL)

less than 2.6 mmol/L [7]. It warrants prompt and appropriate

treatment as there is potential risk of seizures, brain damage, neu-

rodevelopmental delay, visual impairment and learning and behav-
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ioural issues [8-12]. Treatment is based on the severity of hypogly-

caemia and includes ramifications like admission to neonatal unit,

mother-infant separation, hindrance to establishing breast feeding
and prolonged hospital stay [13]. The standard treatment options
are breast or formula feeding which is mostly done in postnatal
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in the first 24 hours of life as per the definition of American Academy of Paediatrics [7,17]. Infants with congenital malformations
were not included.

The data collection was for gestational age, birth weight, com-

wards, unless there is requirement of intra gastric feed or fortified

mon risk factors for neonatal hypoglycaemia, blood glucose levels,

sion to a neonatal unit. Current studies and practices indicate oral

ery for both the groups.

milk formula. The other interventions like intravenous dextrose infusion, glucocorticoids or glucagon administration requires admis-

dextrose gel is used with increasing frequency as first line treatment for neonatal hypoglycaemia along with enteral feeding [14].

This observational study compared management of neonatal

hypoglycaemia before and after introduction of dextrose gel in the
Special Care Nursery at The Mater Hospital Sydney. The aim of the

types of hypoglycaemia treatments, duration of intravenous dextrose infusion and length of stay of the babies in Special Care Nurs-

The study had the ethics clearance from St Vincent’s Health Net-

work Sydney (SVH File number: 17/244).

Statistical analysis

Continuous data were summarized as mean with standard de-

study was to ascertain, if use of dextrose gel reduced the need and

viation and categorical data by proportions using the independent

Method

the χ2 test or Fisher’s exact test as appropriate was used for the

or the duration of intravenous dextrose infusion and decreased the
length of stay of babies in the Special Care Nursery.

Oral dextrose gel was introduced for treatment of neonatal

hypoglycaemia in the Special Care Nursery at The Mater Hospital

Sydney in September 2016 [15]. The Mater Hospital is a multi-spe-

ciality private hospital with maternity division and a Special Care
Nursery. The admissions to the Special Care Nursery are mostly

inborn babies from ≥ 32 weeks’ gestation and ≥ 1500 gm birth

weight. About 15 - 20% of the babies admitted with or without as-

sociated conditions like prematurity, low birth weight, respiratory
distress or sepsis have neonatal hypoglycaemia.

As per the revised neonatal hypoglycaemia management policy

of the unit, the first line treatment was oral dextrose gel 40% w/v

2.5 ml prefilled syringe by Biomed with a standard dose of 200mg/
kg/dose, administered by rubbing the dextrose gel with clean

gloved finger in the buccal mucosa and enteral feed and or intravenous dextrose infusion [16]. The policy favoured intravenous dextrose infusion for babies with existing intravenous access. Maxi-

mum of three doses of dextrose gel was recommended. Mandatory
in-service training was provided to the neonatal nurses regarding
the revised hypoglycaemia treatment policy and administering of
dextrose gel prior to its introduction.

This observational study included two groups from two differ-

ent epochs, before and after introduction of oral dextrose gel. The
groups were called Non-dextrose gel group (n = 106) from Sep-

tember 2015 - August 2016 and Dextrose gel group (n = 59) from
September 2016 - August 2017 respectively.

The inclusion criteria for both the groups were inborn infants

admitted to the Special Care Nursery from ≥ 35 weeks’ gestation

who had neonatal hypoglycaemia with or without other illnesses

sample t test. A two-sample t-test was used to compare continuous

scales and transformation was conducted for skewed distribution;

comparison of categorical data between two groups. All tests were
conducted at a two-sided alpha level of 0.05. Analysis was performed with SAS version 9.4.

Results

The patient characteristics of Dextrose gel and Non-dextrose

gel groups are shown in table 1. The groups were analysed in two

ways; an overall analysis (Table 2) and analysis based on blood glucose level (BGL) (Table 3).
Period of Study: 2
years

Total n
GA: mean (range)
weeks
BW: mean (range) gm

M:F
Preterm infants % (n)
SGA % (n)
LGA % (n)
GDM overall
GDM on diet % (n)
GDM on insulin % (n)
Hypothermia % (n)

Dextrose gel
group
September
2016 - August
2017
59
37 (35-40)
2991
(1810-4560)
35:24
42% (25)
12% (7)
8% (5)
34% (20)
17% (10)
17% (10)
36% (21)

Non-dextrose
p
gel group
value
September
2015 - August
2016
104
37 (35-41)
0.90
2837
(1690-4670)
59:45
39% (41)
13% (14)
6% (6)
23% (24)
18% (19)
5% (5)
22% (23)

Table 1: Patient Characteristics.

0.08
0.71
0.77
0.51
0.13
0.83
0.01
0.06

†n: Number of Study Subjects; GA: Gestational Age; BW: Birth
Weight; M: Male; F: Female; SGA: Small for Gestational Age (birth
weight below 10th percentile on Fenton’s growth chart); LGA:
Large for Gestational Age (birth weight above 90th percentile on
Fenton’s growth chart); GDM: Gestational Diabetes Mellitus.
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Dextrose gel % (n)

Only feed % (n)

Only dextrose infusion % (n)

Dextrose gel group

Non-dextrose gel group

59
71% (42/59) had 1 dextrose gel.
27% (16/59) had 2 dextrose gels.
2% (1/59) had 3 dextrose gels.

0

80% (47/59)

76% (79/104)

0.59

20% (12/59)

24% (25/104)

0.59

3% (2/59)

Both Feed and dextrose infusion % (n)

11% (11/104)

17% (10/59)

Total intravenous interventions % (n)

< 1.0 mmol/L

1.0 - 1.5 mmol/L

1.5 - 2.6 mmol/L

Dextrose gel group

Non-dextrose gel group

n (59)

Intravenous treatment

n (104)

Intravenous treatment

32

6% (2/32)

70

11% (8/70)

6

21

100% (6/6)
19% (4/21)

3

31

100% (3/3)

45% (14/31)

Table 3: Intravenous dextrose infusion based on levels of low BGL.

In the Dextrose gel group, neonatal hypoglycaemia was treated

with oral dextrose gel as first line treatment (Table 2) along with

enteral feed in 80% (47/59), intravenous dextrose infusion in 3%
(2/59) and combination of feed and intravenous dextrose infusion
in 17% (10/59).

Whilst in the Non-dextrose gel group, neonatal hypoglycaemia

was treated with enteral feed in 76% (79/104), intravenous dex-

0.10

13% (14/104)

Table 2: Neonatal hypoglycaemia treatment summary.

BGL

p value

93

0.55

p value

0.05
0.50

Discussion

Blood glucose screening and neonatal hypoglycaemia manage-

ment guidelines vary widely amongst different neonatal units [18-

21]. Studies have demonstrated oral dextrose gel together with enteral feeding improved the blood glucose concentration in babies
with hypoglycaemia [15,22].

In our study, less babies in the Dextrose gel group required

trose infusion in 11% (11/104) and combination of feed and intra-

intravenous dextrose infusion compared to the Non-dextrose gel

trose infusion compared to 24% (25/104) in the Non-dextrose gel

dextrose infusion was lower in the Dextrose gel group compared to

venous dextrose infusion in 13% (14/104). Overall, 20% (12/59)
of the babies in the Dextrose gel group required intravenous dexgroup.

Table 3 shows the analysis of the data based on BGL. For BGL <

1.0 mmol/L, hundred percent babies in both the groups received
dextrose infusion. For BGL 1.0 - 1.5 mmol/L, 19% (4/21) received

dextrose infusion in the Dextrose gel group compared to 45%
(14/31) in the Non-dextrose gel group (p = 0.05). For BGL 1.5 - 2.6

group (20% versus 24%; Table 2), especially for BGL 1.0 - 1.5

mmol/L (19% versus 45%, p = 0.05; Table 3). Also, the duration of
Non-dextrose gel group (p = 0.02). Our study is the first prospec-

tive study to our knowledge which has reiterated the use of oral
dextrose gel as first line treatment for neonatal hypoglycaemia reducing the need for intravenous dextrose infusion. This has been
reported in literature in a retrospective study [23].

The potential of less intravenous cannulation with use of dex-

mmol/L, 6% (2/32) received dextrose infusion in the Dextrose gel

trose gel would complement the continuing effort of avoiding pain-

Dextrose gel group had shorter duration of intravenous dex-

complications such as phlebitis, local and systemic infections and

group compared to 11% (8/70) in the Non-dextrose gel group.

trose infusion compared to Non-dextrose gel group (2 days versus
3 days; p = 0.02) and shorter length of stay in the Special Care Nurs-

ery (4 days versus 5 days; p = 0.38). There was no difference when
stratified separately for preterm and term babies.

ful invasive procedures in newborn babies, minimising mother-in-

fant separation and mitigating the intravenous cannula associated
extravasation injuries though intravenous cannulation is a com-

mon practice in neonatal units [24,25]. This is helpful especially
where provision of prompt intravenous cannulation for dextrose
infusion may not be available [24].
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Our study also showed a combination therapy of feed and dex-
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trose infusion was more prevalent in Dextrose gel group (17% ver-
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thereby reducing their dependency on intravenous cannulation for
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sus 13%; Table 2). This is perceived to be better than alone dex-

trose infusion as babies are likely to establish to full feeding earlier;
a prolonged period.

Previous studies have indicated use of single dose of dextrose

gel 200 mg/kg, though in our study, 71% infants received one dose,

27% received two doses and only one infant received three doses
of dextrose gel [16]. For babies with BGL < 1.0 mmol/L, one dose of

oral dextrose gel was used as first line treatment whilst preparing

for intravenous dextrose infusion to initiate hypoglycaemia treatment. However, this practice has not been reported in literature but

in absence of any known side effect of oral dextrose gel, this practise may be pragmatic.

The average stay of babies in the Special Care Nursery was less

for Dextrose gel group (4 days’) compared to the Non-dextrose gel

group (5 days’). Earlier studies also have highlighted a significant
reduction in admission to neonatal unit for neonatal hypoglycaemia and improved breast feeding practises with oral Dextrose gel

therapy [13]. At discharge from the Special Care Nursery, all ba-

bies were on breast feed with or without supplemented expressed
breast milk or formula feeding. Studies have indicated dextrose gel
does not interfere with subsequent feeding [26].

There were less number of babies in dextrose gel group because

babies with existing intravenous access were treated with dextrose

infusion as per the revised hypoglycaemia policy and did not qualify inclusion as they did not receive Dextrose gel. This was a major
limitation of the study.

Conclusion

Oral dextrose gel may be effective treatment option for asymp-

tomatic neonatal hypoglycaemia with BGL 1.0 - 1.5 mmol/L in ≥
35 weeks’ gestation age group. This is vital for neonatal units with

limited access to immediate intravenous cannulation especially in
a special care nursery set up. Oral dextrose gel also reduced the du-

ration of intravenous dextrose infusion for asymptomatic neonatal
hypoglycaemia.
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