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HYPOGLYCAEMIA OF THE NEWBORN
PRACTICE GUIDELINE

DOCUMENT SUMMARY/KEY POINTS

e Consider the risk of hypoglycaemia in any retrieved baby.

e In a baby at increased risk of hypoglycaemia a BGL is mandatory prior to transport.

CHANGE SUMMARY

e Updated reference papers

e Added glucose gel to the recommended treatments

READ ACKNOWLEDGEMENT

e Al NETS clinical staff are to read and acknowledge they understand the contents of this
guideline.

Disclaimer
This document is available on-line as a stimulus for interchange of knowledge and ideas in the field of Neonatal and
Paediatric Retrieval. It is provided "as-is" and without support or warranty of any kind. Many of our guidelines may not be
appropriate for use in retrieval settings other than NETS NSW, especially in non-Australian environments.

This document reflects what is currently regarded as safe practice. However, as in any clinical situation, there may be
factors which cannot be covered by a single set of guidelines. This document does not replace the need for the
application of clinical judgement to each individual presentation.
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Rationale
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e Glucose is an essential nutrient for the brain. Abnormally low levels can cause an
encephalopathy and have the potential to produce long term neurological sequelae

e Neurological sequelae have been reported in infants with recurrent or persistent
BGL < 2.6 mmol/L".

e Hypoglycaemia is most commonly due to excessive insulin secretion and the clinician
needs to be cognisant of this when planning therapy. Only occasionally is it due to lack
of substrate.

e Neonates at increased risk of hypoglycaemia include:

(0]

(0]

Infants with a birth weight < 2.5 kg or > 4.5 kg

Macrosomic infants — these infants have increased subcutaneous fat, are
plethoric and appear to have a small head in relation to their body size

Infants with polycythaemia Hb>200g/dL or HCT>65%
SGA/ IUGR infants

Premature infants — preterm infants have an impaired ability to produce a
ketone (an alternative brain fuel) response to low glucose levels and low non
protein energy stores

Infants of diabetic mothers — particularly if there is recent poor control, an
elevated HBA;C ( > 6%) or Type 1 diabetics

Perinatal asphyxia

Sepsis

Haemolytic disease
Respiratory distress syndrome
Congenital heart disease

Infants with clinical signs of wasting — these infants have loose skin folds on
the upper arms and thighs. The umbilical cord is often thin and there is loss of
Wharton's Jelly. The birth weight can fall within the normal range.

Inborn errors of metabolism

Hypopituitarism or congenital adrenal hyperplasia

Management strategy

e Identify the newborn at risk and ensure a BGL is obtained at first contact with the
referring hospital
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e Offer clinical advice to the referring hospital; including specimens to be obtained on an
hypoglycaemic sample (‘critical bloods’), calculation of glucose requirement and clinical
management. Note that critical bloods are less valid on a non-hypoglycaemic sample

e Note time of last blood glucose reading. The NETS team should repeat the blood
glucose test if the last reading was low or if three hours have elapsed since last
recording

e A BGL of < 2.6mmol/L is considered hypoglycaemia and requires appropriate
management

e Hypoglycaemia requires a three-layered response — immediate elevation of BGL,
prevention of rebound hypoglycaemia and an escalation in background therapy to
prevent further hypoglycaemic episodes

e Infants with a history of or at risk of hypoglycaemia must have at least one functional
intravenous cannula maintained throughout retrieval

e Check fluid rate and determine the concentration of glucose. Rectify any identified
problems

e |f BGL < 2.6 mmol/L give 2 mL/kg of 10% glucose over 5 minutes intravenously and
increase maintenance fluids by 10-20 mL/kg/day. If the baby has perinatal asphyxia,
you may consider increasing your total glucose concentration to 12.5% rather than
increasing total maintenance fluid volume. Consult with the receiving and/or NETS
consultant

e Repeat a BGL 15 mins after the bolus of glucose has been delivered

e |f BGL normal, continue maintenance fluid and repeat BGL in one hour

e |f BGL low at any time, and critical bloods not already obtained, obtain samples for
insulin, cortisol and growth hormone and then repeat 2mL/kg of 10% glucose over 5
minutes intravenously and prevent further hypoglycaemia by adding one or more of the
following:

o increasing maintenance fluids — volume or concentration of glucose
o commencing a glucagon infusion
o treating with intravenous hydrocortisone.

e Recheck BGL within 30 minutes

¢ If hypoglycaemia persists, discuss with receiving neonatologist and/or NETS consultant

e Central venous access is necessary for delivery of glucose concentrations > 12.5%

e As arule, premature babies with low gestation or IUGR (i.e. babies with low substrate)

who have persistent hypoglycaemia require an increase in the IV concentration of
glucose to 12.5% or 15%

e Conversely, babies who are LGA or whose hypoglycaemia is secondary to maternal
diabetes are best managed with Glucagon, which helps to release substrate from the
liver and muscles. Note that glucagon is available as a 1mg “Hypokit” in NSW hospitals.

e Calculate newborn’s total Glucose intake in milligrams/kg/minute:

Glucose in mg/kg/min = % concentration x hourly rate
Weight x 6

For example: 2kg newborn with IV 10% Glucose at 5SmL/hour (60mL/kg/day)
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Infusionrate =10x5/2x6
= 4.2mg/kg/minute

e Further tests that maybe required include FFA, BOH butyrate and NH; (all on ice) along
with electrolytes, liver function tests and urine metabolic screen — these can usually be
performed at the tertiary hospital

e The calculation of glucose intake, recommended treatment doses and rates and
summary of critical bloods is available via the NETS’ Song Sheet. This can be used to
guide referring hospitals as well as NETS’ teams

e Optimise thermoregulation and respiratory support to minimise excessive utilisation of
glucose

Education Notes

e Glucose is an essential nutrient for the developing brain.

e Koh?® et al showed reversible disturbance in evoked potentials at glucose levels below
2.6 mmol/L in asymptomatic term infants. Therefore the definition of hypoglycaemia is a
BGL of < 2.6 mmol/L

e Hypoglycaemia that is allowed to go unchecked leads to occipital parenchymal changes
and can lead to blindness and cerebral palsy

e Recurrent moderate hypoglycaemia or a single episode of severe hypoglycaemia can
result in impaired psychomotor development in growth restricted infants

e Symptoms of hypoglycaemia in the newborn include; jitteriness, tremors, hypotonia,
apnoea, bradycardia, cyanosis, weak or high pitched cry and seizures

e Hypoglycaemia is often associated with hypothermia

e BGL measurement can be done from different sample types, e.g. whole blood or
plasma. Samples measured at point-of-care by rapid indicator, are whole blood and can
be 15% lower than plasma samples measured in laboratory. Hence, the importance of
confirming point-of-care samples with laboratory testing. In retrieval, practice is not to
wait for these results and treat from the glucose meter or portable blood analyser

e Critical samples and storage:

Test Medium Volume Tube Type
Insulin, Cortisol, Room omL Lithium heparin tube usually green
Growth Hormone temperature or red / gold top serum tube

*Whenever sampling for laboratory blood glucose, it is important to ensure immediate
analysis of the specimen. The laboratory should be informed the sample is imminent.
Undue delay will result in falsely low BGLs and inappropriate management.

e FFA, beta hydroxybutyrate, lactate and amino acids maybe collected should
hypoglycaemia be persistent following arrival at a tertiary hospital.
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e Only use 10% Glucose to give a bolus, NOT 25 - 50%, to avoid refractory
hypoglycaemia (high glucose infusion causes hyperglycaemia, which stimulates a surge
in insulin secretion, and leads to hypoglycaemia when the bolus is completed). 50%
Glucose is a hyperosmolar solution and is an irritant to veins

e Glucose concentrations of >12.5% should preferably be administered via central vein
(e.g. UVC) as extravasation of a high concentration of glucose administered through a
peripheral cannula may result in irritation and damage

e Persistent hypoglycaemia, requiring more than 10-12mg/kg/min glucose infusion, may
need further investigation looking for metabolic or pancreatic disease. Investigations
that should be performed in these instances include:

o Serum ammonia o Urine reducing substances
o Serum lactate o Newborn screening test
o Serum and urine ketones o Urine metabolic screen

o Serum and urine amino acids

e Recommended doses for pharmacological agents:

o HYDROCORTISONE: 1- 2 mg/kg/dose IV every 6 hours for persistent
hypoglycaemia after 2 days of glucose infusion rate of 12 mg/kg/min or more

o GLUCAGON: Continuous IV infusion: 5 - 20 micrograms/kg/hour. Note: Glucagon is
not recommended in IUGR babies as they are short of substrate

o0 Glucagon may be given IM in emergencies where IV access is difficult at
40micrograms/kg

o 10% Glucose solution can also be given via gastric tube at 2mLs/kg

o Glucose oral gel is effective in maintaining BGL whilst establishing breastfeeding in
well babies

e Making higher glucose concentrations (percentage) in 50mL syringes, using added 50%
glucose

Formula = (Concentration (%) required — concentration in stock) x 1.25

i.e. to make up 15% Glucose in 50 mL = (15% - 10%) x 1.25 =5 x 1.25 = 6.25mL

Therefore, add 6.25mL of 50% glucose to 43.75mL of 10% glucose to get final
concentration of 15% Glucose
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