Policy, Guideline and Procedure Manual

Hypoglycaemia - Infant Management

1. Purpose
This guideline outlines the requirement for management of hypoglycaemia in infants at the Women’s.

2. Definitions
Hypoglycaemia: There is a lack of consensus on a definition of neonatal hypoglycaemia. It is recommended
that clinical practice be guided by operational thresholds (i.e. blood glucose levels at which clinical interventions
should be considered).
Clinical signs which suggest clinically significant hypoglycaemia are non-specific and include jitteriness,
irritability, high pitched cry, cyanotic episodes, apnoea, seizures, lethargy, hypothermia, hypotonia or poor
feeding. Many babies with hypoglycaemia will have no clinical signs.
Operational threshold
•

Post-natal wards:
o

Well infants with risk factors for hypoglycaemia, but no clinical signs:


During the first 24 hours: blood sugar level < 2.0 mmol/L



After 24 hours: blood sugar level < 2.6 mmol/L.

o

Infant with clinical signs: blood sugar level < 2.6 mmol/L

o

Newborn Intensive and Special Care

o

All infants: true blood glucose < 2.6 mmol/L.

Blood Sugar Level (BSL): as measured by a blood glucose monitor and reagent strips in Birth Centre and
postnatal wards. These measurements are less accurate at lower BSL. Therefore a TBG should be performed
for any BSL < 2.0 mmol/L during the first 24 hours or <2.6 mmol/L thereafter if no clinical signs, or BSL < 2.6
mmol/L if clinical signs are present.
True Blood Glucose (TBG): as measured on a blood gas analyser in Newborn Intensive and Special Care or
by laboratory measurement.

3. Responsibilities
All medical and nursing/midwifery staff caring for newborn infants, including infant of a mother who has
diabetes.

4. Guideline
Do not measure blood glucose levels in well, term infants.
Monitor infants with risk factors for hypoglycaemia, including:
•

maternal indications:
o

•

mother who has diabetes.

infant indications:
o

All low birthweight infants (<2,500gm) , regardless of gestation

o

Small for gestational age infants (<10th centile), as per table below

o

Macrosomic or large for gestational age infants (>90th centile), as per table below.
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Birth gestation
(completed weeks)
36
37
38
39
40
41

10th centile
(grams)
2300
2450
2600
2800
2900
3100

o

Clinically wasted infants, regardless of birthweight

o

Infants admitted to Newborn Intensive and Special Care with:


CNS depression at birth or encephalopathy



rhesus isoimmunisation



polycythaemia



sepsis



respiratory distress



prematurity



nil orally.

90th centile
(grams)
3300
3600
3800
4000
4200
4400

4.1 Infants of mothers who have diabetes
Inform neonatal RMO of impending birth of an infant of a mother who has diabetes. After birth, neonatal RMO
to decide whether the infant should be managed in the postnatal ward or Newborn Intensive and Special Care.

Transfer infant of a mother who has diabetes to Newborn Intensive and Special Care if:
a. Maternal indications:
•

poor control during pregnancy (most recent HbA1c > 7.5%)

•

BSL > 8 mmol/L during labour

•

IV glucose during labour.

b. Infant indications:
•

unwell (e.g. signs of respiratory distress)

•

macrosomic (>90th centile)

•

Small for gestational age infants (<10th centile), low birthweight infants (<2,500gm) or clinically wasted
regardless of birthweight

•

Preterm (<37 weeks gestation)

•

Other reason(s) for admission to Newborn Intensive and Special Care.

All other well infants of mothers who have diabetes (type 1, type 2 or gestational diabetes, controlled by insulin
or diet) should be transferred to the postnatal ward with their mother. Refer to: Infants at Risk for
Hypoglycaemia: Management in Birth Centre and Postnatal - Appendix 1.
Note: Mother managed with insulin prior to or during pregnancy is not an indication alone for transfer of infant to
Newborn Intensive and Special Care.
For management of infants transferred to Newborn and Intensive Special Care, refer to: Management of Infants
with Risk Factors for, or Diagnosis of, Hypoglycaemia – Appendix 2 in this guideline.
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4.2 Management of infants at risk for hypoglycaemia in Birth Centre and postnatal
wards
Commence feeding within one hour of birth and feed 3 – 4 hourly.
Measure Blood Sugar Level (BSL):
•

At four hours of age or before the second feed (whichever comes first)

•

Immediately if clinical signs of hypoglycaemia are present

•

Before each subsequent feed until 3 consecutive readings ≥2.6 mmol/L, or as requested by neonatal RMO.

Recommence glucose monitoring if change in feeding or clinical condition.
Note: Confirm any BSL reading < 2.0 mmol/L (infant with no clinical signs during first 24 hours) or < 2.6 mmol/L
(infant with clinical signs and/or after 24 hours of age) with a TBG (NISC or laboratory) measurement. Do not
wait for result before responding.
If BSL is 1.5-1.9 mmol/L during first 24 hours or 1.5-2.5 mmol/L thereafter in infant with no clinical signs:
•

Inform neonatal RMO

•

Massage 0.5mL/kg of 40% glucose gel into buccal mucosa – refer to Neonatal Medicine Protocol

•

Feed infant and complement this feed only with EBM/formula (5-10mL/feed); if this occurs twice, consider
supplementing each feed

•

Feed infant 3 hourly

•

Continue to measure BSL before feeds.

Notify neonatal RMO and arrange immediate transfer to Newborn Intensive and Special Care if:
•

Any BSL < 1.5mmol/L

•

Any BSL < 2.6mmol/L and clinical signs

•

2 consecutive BSL 1.5-1.9 mmol/L during first 24 hours or 1.5-2.5 mmol/L thereafter (no clinical signs)
despite 2 dose of oral glucose gel (or if feeds not tolerated by baby).

40% glucose gel may be nurse/ midwife initiated for up to 2 doses and ordered on the ‘ONCE ONLY
MEDICINES’ section of the Neonatal Medicines chart (MR/410).
After medical review, the neonatal RMO may order a further 4 doses of 40% glucose gel (maximum 6 doses
administered in first 48 hours after birth).
Refer to Appendix 1 for Infants at Risk for Hypoglycaemia: Management in Birth Centre and Postnatal Ward
algorithm.
Infants may be discharged from neonatal medical care and demand feed after 3 consecutive BSL ≥ 2.6 mmol/L.
Neonatal RMO to review infants daily until discharge from neonatal care.
Infants managed for hypoglycaemia in the postnatal ward do not require routine neonatal outpatient follow-up.

4.3 Management of infants with risk factors for, or diagnosis of hypoglycaemia in
Newborn Intensive and Special Care
Measure TBG on blood gas analyser:
•

Within one hour of arrival in NISC (or as ordered by neonatal RMO)

•

If TBG ≥ 2.6 mmol/L repeat before next feed, or 3 hourly if infant nil orally

•

If TBG < 2.6 mmol/L- repeat TBG in 1 hour

•

Measure TBG before feeds if feed due

Uncontrolled document when printed

Publication date (16/05/2017)

Page 3 of 10

Policy, Guideline and Procedure Manual

Hypoglycaemia - Infant Management

•

Glucose monitoring may be discontinued when infant on full enteral feeds with 3 consecutive TBG readings
≥ 2.6 mmol/L

•

Recommence glucose monitoring if indicated when change in feeding regime or clinical condition.

TBG ≥ 2.6 mmol/L:
•

Feed by 1 hour of age (60mL/kg/day) with EBM if available, or formula

•

Feed 3 hourly (if birthweight > 1.5kg)

•

Complement breastfeeds with EBM/formula (30-60mL/kg/day)

•

If there is any contraindication to enteral feeds - insert IV and commence 10% glucose infusion at
60mL/kg/day (4mg/kg/min).

TBG 1.5 - 2.5 mmol/L:
•

Feed 2 hourly (60mL/kg/day)

•

Commence feeding within 1 hour of admission with EBM if available, or formula

•

If repeat TBG is 1.5-2.5 mmol/L increase feeds to 90ml/kg/day

•

Change to 3 hourly feeds (if birthweight > 1.5kg) after 24 hours of age if at least 2 consecutive blood
glucose readings ≥ 2.6mmol/L

•

Complement breastfeeds with EBM/formula (60-90mL/kg/day)

•

If there is any contraindication to enteral feeds - insert IV and commence 10% glucose infusion:
o

AGA infant - 70mL/kg/day (5mg/kg/min), increasing to 90mL/kg/day (6mg/kg/min) if subsequent
TBG < 2.6 mmol/L

o

SGA infant - 90mL/kg/day (6mg/kg/min), increasing to 120mL/kg/day (8mg/kg/min) if subsequent
TBG < 2.6 mmol/L.

TBG <1.5 mmol/L:
•

For infants ≥ 34 weeks gestation:
o

Massage 0.5mL/kg of 40% glucose gel into buccal mucosa (nurse/midwife initiated) – refer to
Neonatal Medicine Protocol

o

Consider an intramuscular injection of glucagon for infants ≥ 34 weeks gestation with adequate
glycogen stores (birthweight > 10th centile) - refer to Neonatal Medicine Protocol. This will increase
blood glucose whilst IV is inserted and 10% glucose infusion commenced.

•

Insert IV and administer IV bolus of 2mL/kg 10% glucose (200mg/kg) over 3-5 minutes

•

Commence 10% glucose infusion:
o

AGA infant - 70mL/kg/day (5mg/kg/min), increasing to 90mL/kg/day (6mg/kg/min) if subsequent
TBG < 2.6 mmol/L

o

SGA infant - 90mL/kg/day (6mg/kg/min), increasing to 120mL/kg/day (8mg/kg/min) if subsequent
TBG < 2.6 mmol/L.

TBG 1.5-2.5 mmol/L despite feeding regime:
•

Consider an intramuscular injection of glucagon for infants ≥ 34 weeks gestation with adequate glycogen
stores (birthweight > 10th centile) - refer to Neonatal Medicine Protocol. The decision to insert an IV may
be delayed until result of next TBG (repeated in 1 hour or as ordered by neonatal RMO).

OR
•

Insert IV and commence 10% glucose infusion at 90mL/kg/day (6mg/kg/min). (Do not administer IV bolus of
10% glucose if TBG ≥ 1.5mmol/L.
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Refer to: appendix 2 for Management of Infants with Risk Factors for, or Diagnosis of, Hypoglycaemia
algorithm.
Calculate and document IV glucose delivery rate in mg/kg/min (IV GDR = glucose concentration x TFI/144, or
on-line glucose calculators: http://nicutools.org/MediCalcs/Glucose.php3 and
http://www.adhb.govt.nz/newborn/Guidelines/Nutrition/GlucoseCalculator.html).
Continue enteral feeds as tolerated and support breastfeeding (do not make nil orally unless enteral feeding
contraindicated).
Increase feeds gradually and gradually reduce IV glucose infusion when TBG readings are stable (at least 2
consecutive readings ≥ 2.6mmol/L).
Infants on 3 hourly sucking feeds may be discharged to postnatal ward as soon as BSL ≥ 2.6 mmol/L on 3
consecutive occasions. If hypoglycaemia has occurred, complementary feeds after breastfeeding may be
necessary for a day or two until maternal breastmilk supply is established. Infants admitted to NISC for
management of hypoglycaemia remain under neonatal care in postnatal ward for at least 72 hours.
Only infants admitted to NISC for management of hypoglycaemia who receive IV glucose for more than 3 days,
and/or glucagon infusion, and/or diazoxide will be reviewed in the general neonatal outpatient clinic.

Persistent hypoglycaemia
Glucagon injection may be repeated once if initial response was good (TBG ≥ 2.6 mmol/L).
Increase rate of IV 10% glucose infusion (up to 150mL/kg/day - 10mg/kg/min)
•

IV fluids must not be increased > 100mL/kg/day in the first 24 hours

•

If fluid restriction necessary, increase glucose concentration.

Increase IV glucose concentration. Concentrations above 12.5% must be given via a central venous line.
Refer to Neonatal Medicine Protocol. A glucose infusion rate >10mg/kg/min indicates hyperinsulinism.
If persistent hypoglycaemia in spite of increased glucose infusion rate/concentration, discuss with Paediatric
Consultant and consider:
•

Intravenous infusion of glucagon

•

Administration of hydrocortisone.

Investigate for hyperinsulinism if hypoglycaemia persists after day 3 or if it is not possible to wean the glucose
infusion.

Suspected hyperinsulinism
Diagnosis:
•

macrosomia

•

glucose infusion rate >10mg/kg/min

•

hypoglycaemia persists after day 3.

Investigations: (Appendix 3)
When TBG < 2.0mmol/L collect arterial or venous blood for:
•

glucose

•

insulin

•

growth hormone

•

cortisol

•

free fatty acids

•

urine for ketones and organic acids.
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Also consider:
•

ammonia

•

acyl-carnitine

•

lactate.

Management:
•

Aim for TBG > 3.0 mmol/L

•

Consider ceasing enteral feeds (as may stimulate insulin release).

•

Discuss specific management with Endocrinologist.

5. Evaluation, monitoring and reporting of compliance to this guideline
Compliance to this guideline will be monitored via clinical incidents reported through VHIMS.
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8. Appendices
Appendix 1: Infants at Risk for Hypoglycaemia: Management in Birth Centre and Postnatal Ward
Appendix 2: Management of Infants admitted to NISC with Risk Factors for, or a Diagnosis of, Hypoglycaemia
Appendix 3: Hypoglycaemia screen
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PGP Disclaimer Statement
The Royal Women's Hospital Clinical Guidelines present statements of
'Best Practice' based on thorough evaluation of evidence and are intended
for health professionals only. For practitioners outside the Women’s this
material is made available in good faith as a resource for use by health
professionals to draw on in developing their own protocols, guided by
published medical evidence. In doing so, practitioners should themselves
be familiar with the literature and make their own interpretations of it.
Whilst appreciable care has been taken in the preparation of clinical
guidelines which appear on this web page, the Royal Women's Hospital
provides these as a service only and does not warrant the accuracy of
these guidelines. Any representation implied or expressed concerning the
efficacy, appropriateness or suitability of any treatment or product is
expressly negated
In view of the possibility of human error and / or advances in medical
knowledge, the Royal Women's Hospital cannot and does not warrant that
the information contained in the guidelines is in every respect accurate or
complete. Accordingly, the Royal Women's Hospital will not be held
responsible or liable for any errors or omissions that may be found in any
of the information at this site.
You are encouraged to consult other sources in order to confirm the
information contained in any of the guidelines and, in the event that
medical treatment is required, to take professional, expert advice from a
legally qualified and appropriately experienced medical practitioner.
NOTE: Care should be taken when printing any clinical guideline from this
site. Updates to these guidelines will take place as necessary. It is
therefore advised that regular visits to this site will be needed to access the
most current version of these guidelines.
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Infants at Risk for Hypoglycaemia: Management
in Birth Centre and Postnatal Ward
Feed infant within 1 hour of birth. Feed 3-4 hourly.
Measure BSL:
• At 4 hours of age or before 2nd feed (whichever comes first), and
• If clinical signs of hypoglycaemia.

BSL < 1.5mmol/L
or
BSL < 2.6 mmol/L and
clinical signs

BSL 1.5-1.9 mmol/L (first 24 hours) or
1.5-2.5 mmol/L thereafter
with no clinical signs

BSL > 2.6 mmol/L, or
BSL > 2.0 mmol/L during
first 24 hours with no
clinical signs

• Perform true blood glucose (TBG)
• Massage 0.5mL/kg 40% glucose gel
into buccal mucosa
• Complement this feed only (5-10mL)
• Inform neonatal RMO
• Feed 3 hourly
• Measure BSL prior to next feed

BSL 1.5-1.9 mmol/L (first 24 hours) or
1.5-2.5 mmol/L thereafter and with no
clinical signs

• Perform true blood glucose (TBG)
• Repeat glucose gel and complement
feed
• Inform neonatal RMO
• Feed 3 hourly
• Measure BSL prior to next feed

Inform neonatal RMO
and immediately
transfer to NISC

• Feed 3-4 hourly
• Measure BSL prior to
feeds
• Cease BSL when three
consecutive readings >
2.6 mmol/L (or as ordered
by neonatal RMO)
• Discharge from neonatal
care

BSL 1.5-1.9 mmol/L (first 24 hours) or
1.5-2.5 mmol/L thereafter on 2
consecutive occasions with no clinical
signs and 2 doses of glucose gel given

Notes:
•

Neonatal RMO may order up to 4 doses of 40% glucose gel (maximum 6 doses
administered in first 48 hours after birth)

•

Recommence glucose monitoring if change in feeding or clinical condition
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Management of Infants admitted to NISC with
Risk Factors for, or Diagnosis of, Hypoglycaemia

Admission TBG ≥ 1.5mmol/L

Any TBG < 1.5mmol/L
Feed (60mL/kg/day)

In ≥34 weeks:
Repeat TBG
≥ 2.6mmol/L

Repeat TBG
1.5-2.5mmol/L

Consider 40% glucose gel
or
IM glucagon

•
•

•

Feed 3 hourly (60mL/kg/
day)
Consider transfer to
postnatal wards when 3
consecutive TBGs ≥
2.6mmol/L and sucking
all feeds
Complement breastfeeds

• Feed 2 hourly
• Increase to 90mL/kg/day

TBG ≥ 2.6mmol/L

• Insert IV
• Commence 10% glucose
infusion 70-90mL/kg/day
(5-6mg/kg/min)
• If TBG < 1.5mmol/L give
10% glucose IV bolus

TBG < 2.6mmol/L

• Change to 3 hourly feeds after 24 hours if TBGs ≥ 2.6mmol/L
• Complement breastfeeds

Notes:
• If TBG ≥2.6mmol/L, repeat before next feed, or 3 hourly if infant nil orally
• If TBG <2.6mmol/L, repeat TBG or as ordered by neonatal RMO
• Measure TBG before feeds if feed due
• Glucose monitoring may be discontinued when 3 consecutive TBGs ≥2.6mmol/L and baby on full enteral
feeds
• Recommence glucose monitoring if indicated when change in feeding regime or clinical condition
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Hypoglycaemia Screen
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