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Neonatal hypoglycaemia

oDefined as True Blood Glucose (TBG) of
<2.6mmol/I

oBedside blood glucose/ sugar level (BGL or
BSL) not reliable at level of 2.6 so check
TBG




Why 2.6 compared to 4 in
adults?

oThe definition of clinically significant
hypoglycemia remains one of the most confused
and contentious issues in contemporary
neonatology.

Cornblath M, Hawdon JM, Williams AF, Aynsley-
Green A, Ward-Platt MP, Schwartz R, Kalhan SC.
Controversies regarding definition of neonatal
hypoglycemia: suggested operational thresholds.
Pediatrics. 2000 May;105(5):1141-5.




Glucose physiology in a
neonate

> Insufficient stores so must rely on gluconeogenesis

> Glucose is main oxidative fuel, also oxidize ketone
bodies, lactate & amino acids

> Greater glucose requirements compared to adults -
increased ratio of brain to body mass

> Low blood glucose values are usually NOT related to
any significant problem but are 2°to normal process
of metabolic adaptation to extrauterine life.

> Hence why BSL testing occurs at 1-4 hours after
birth (2 hours at BHS)




What are the symptoms &
signs of hypoglycaemia?




Symptoms and signs

olitteriness
olittery baby
olrritability
oHypotonia
oLethargy
oPoor feeding
oHigh-pitched cry
oHypothermia

oPoor suck
oTachypnea
oCyanosis
oApnoea
oSeizures
oCardiac arrest




What are the risk factors of
neonatal hypoglycaemia?




Risk factors

oGestation oMaternal medication
0<37 weeks (pre term) oBeta blockers

0Size
o<2.okgor>akg (term)  ,ynwell infant

oRisk of sepsis (increased
oMaternal Diabetes metabolism)

oType 1, 2 and oeg intrapartum

Gestational asphyxia/ resus at
birth




Reasons for risk factors

olncreased metabolic demand
oeg sepsis/ unwell; small/ preterm

olncreased circulating insulin

omaternal diabetes/ insulin growth factors; betablockers -
which also decrease glucagon and impair gluconeogenesis
response)

olnadequate glycogen stores

o(eg prem)




Case 1

oYou are called to review a baby on the
postnatal ward with a BSL of 2.3

oWhat is your management plan?




Case 1

oHISTORY
oAssess for risk factors
oAssess age of baby/ nature of delivery; feeding history
oMaternal feeding preference?

oEXAMINATION
oA,B,C - CHECK TBG
0? Symptomatic (low threshold for admission to SCN)

oGUIDELINE: (insert link)




USING DEXTROSE GEL - for mothers wanting to breast feed

The midwife nurse or doctor will administer the oral dextrose gel with / without
an enteral feed of parents choice (breast feed and/or formula), as discussed with
the treating team. A top up feed of 60ml/kg/day is NOT mandatory.

c Babies will have the inside of the mouth dried with gauze square. The gel
(0.5 ml/kg) will then be massaged into the buccal (inside of cheek)
membrane using a gloved hand

Encourage breast feeding. Record feed duration, volume and type

Repeat blood glucose after 30 minutes. If <2.6mmol/L repeat dose 0.5ml/kg
40% dextrose after consulting Paediatric registrar or Paediatrician

Repeat blood glucose again after 30minutes. If BSL is < 2.6mmol/L consult
Paediatrician for orders.

If the infant remains hypoglycaemic after two treatment doses of dextrose gel, do
not give further doses unless instructed by Paediatrician.




Once BSL 22.6mmol/L, a minimum of three pre-feed BSL 22.6mmol/L should be
recorded before ceasing monitoring of same, or as directed by the Paediatrician.
Once opened, Dextrose gel should be stored in the fridge in a sealed bag, labelled
with Baby UR and details, time and date opened. Each tube is for single patient

use only and should be discarded after 24hrs.

Should the medical team decide to treat the baby with intravenous cannula and

intravenous dextrose at any point this will be documented and recorded as a

treatment failure.

It will be the treating clinicians decision to treat with intravenous dextrose

PRECAUTIONS
A maximum of 6 doses of 40% dextrose gel can be given in 48 hours.

Infants who are unconscious, experiencing hypoglycaemic seizures, or severely

hypoglycaemic _should receive an urgent bolus of Dextrose IV or Glucagon IM, as
prescribed by Paediatrician. However, dextrose gel can be administered while venous

access is gained|




Artifical feed/ formula

oMothers known to have babies at risk should
have expressed breast milk (EBM) available (if
possible)

oSome mothers will not want to breast feed - so in
those please follow the “enteral feed guideline”

oFor other mother who are unwell after delivery eg
PPH/ GA and are unlikely to have a great milk
supply in the short term - short term formula
may be a reasonable option




Appendix 2: Neonatal hypoglycaemia
Management of the ‘at risk’ or hypoglycaemic infant on enteral feeds

AL risk rewbdomms admittabie to PNW
(with paeds rget)
Wel comtroled maternal
disbetes
Maternal use of beta-dlockers
Preterm |36 to0 <37/40)
LEW [2300g to < 2500g)
Large for gestational age {90
centle)
Potentiad sepsis {GBS)

VVYyY ¥

vy

Hypothermia

Feed all “at risk’ infants within 1
hour of birth and then strictly 3 -4
hourly

Breastfeed/EBM or formula
[parental chaice) at 30-60 ml/kg/d

Check BGL

»  at 30 min of age if admitted to
SCN

»  at 2hrs of age if on the
pastnatal ward

»  atarytime if clinical signs of
hypoglycaemia

Prior to feecs, check and
doounent

¥ Lewel of consciousness
r Tore

- Temperature

- Respiration

>  Colowr

|

BGL < 1.5 mmel/L or < ZE with
chinical signs

» Perform TBG In SCN

» Discuss this result with
Paedistrican/ Registrar, admit
SCN

raert IV

2ml/ig 10% dextrose bolus
10% cextrase infusion st
SO feg/day

Consider IMI glucagon
{adequate fat stores, difficuk
N access)

vyy

v

AR

.

BGL< 1.5 memal/L

o0

7 Repeat 2mL/kg 10% dextrose
bolus

> Increase 10% dextrose nfusion
to SOmL/kg/day. May further
increase to max 120mL/wg/d,
unless fluid restriction indicated

P Alerratively: increase glucose

concentration to 12.5%

(peripheral IV} or 25% pen

(ceneral line only)

= lgise with PIPER necnatal

Corsider ghacagon (0.02mglcg)

Next TEG in 30min

Cakulate glucose requirement in

mg/feg/min

Corsider bypoglycaemia bloods

with severe and persistent

hypoglycaemia {usualy > 48h}

Yy v

v

|

BGL1.5-2.5mmolL

Perform TG3
Breastfeed and then ¢
with EBMformuls
- 30enl/kg/day # THG 2 2.0 mmol/L
- 50mL/kg/day ¥ T3G < 2.0 mmaol/L
If already formada fed, increase the
volume 1o 90mL/ g/ day
Cornicer 2 hourly feeds
(60 kg/dary)
Corgicer WV irsertion
Next BGL/TBG in 1 howr if fed, n 30
minif IV mnn.:Icnt

giement

YVovyywy

Ny

BGL1S5-25 merolL

¥

Feed EBM/Formula S0mL/kg/cay
Corsider continuous NGT feed
Corsider IV

Next BGLTEG 1 hosr

!

» Continue monitoring pre-feed until 3
consecutive BGL's 2 2.6mmel/L

» Gradualy grade up to 3 hourly feeds
avd BGOL's, wean IV or phase ont
omplementary feeds sfter 24 hours,
s long as BGL's stable — monitor
whilst weaning

VVyYy

J

3GL> 2.6 mmolL

» Feed 3.4 hourly
# Next B5Lprefeed

BGLZ 2.6 mmal/L

¥

¥ Contirge 3-4 hourly feeds for
24 hours

Monitor BGL pre-feed

Cease monitoring when 3
consecutive BGL's 2 2.6mmal/L

Yy

Consider transfer 1o PNW, if
admitied to SCN, once sucking al
feeds and ¥ otherwise
appropriate

CPG0110 Neonatal
Hypoglycaemia Prevention &
Management, October 2014




Case 2

oYou are called to assess a baby on the
postnatal ward with a TBG of 1.9 who is
jittery

oWhat is your management?




Case 2

oHISTORY
oAssess for risk factors

oAssess age of baby/ nature of delivery; feeding
history

oMaternal feeding preference?

oEXAMINATION
oA,B,C - CHECK TBG
oSymptomatic (? Admission to SCN)

oGUIDELINE: (insert link)




Symptomatic/ TBG <1.5

oAdmit to SCN

oHave you identified all the risk factors for
hypoglycaemia/ established the cause/s

olv access - give dextrose gel if delay in insertion

oTBG remains low - bolus and infusion of 10%
dextrose

oThe infusion MUST commence after the bolus to
avoid secondary hypoglycaemia as a result of an
insulin surge in response to the bolus.




INFANT NIL ORALLY

First BGL within 30min of birth or

earlier if medically indicated

WV
BGL <1.5 mmol/L BGL 1.5-2.5 mmol/L BGL 22.6 mmol/L
> Discuss with » Insert IV cannula > Insert IV cannula
Paediatrician/Registrar »  Consider 2ml/kg 10% »  10% dextrose at 60mL/kg/day
»  Insert |V cannula dextrose bolus »  Check BGLin 3 hours
> 2mL/kg 10% dextrose bolus » 10% dextrose infusion at
»  Start 10% dextrose infusion 60mi/kg/day
at 60mL/kg/day »  Next BGL/TBG in 30mins
»  Consider 0.3 mg/kg IM
glucagon if difficult IV
access — may repeat x1 if
good response
»  Next BGL/TBG 30 mins post
bolus
\!
BGL <1.5 mmol/L BGL 1.5-2.5 mmol/L BGL 22.6 mmol/L
$  Discuss with Consider 2mL/kg 10% Menitor BGL 6 hourly,
. . then 12 hourly if clinically stable
Paediatrician/Registrar dextrose bolus
»  Give another 2mL/kg 10% % Increase 10% dextrose and BGL_’ 2.6 mmf)l/ Lon3
dextrose bolus infusion up to 90mL/kg/day consecutive occasions
»  Increase 10% dextrose » Next BGL/TBG in 30min
infusion to 90mL/kg/day or
increase to 12.5% dextrose
solution (dextrose
concentration higher than
:;‘ifn;:?:’\lldaz:g;e glven » Gradually introduce enteral
> Next TBG in 30min feeds whilst titrating down IV
»  Calculate glucose fluids when clnically
3 3 ) appropriate
requirement in mg/kg/min . o i
» Hypoglycaemia blocds whilst Con‘tmue.momtorl‘ng pre-feed
TBG < 2mmol/L if Glucose BG.L RWHE weaming f
reguirement persistently fluids
above 10mg/kg/min




Increasing glucose delivery

olncrease volume and rate of 10%

olncrease concentration to 12.5% (any greater you
need a central line)

oConsider glucagon im or hydrocortisone iv

oGlucose calculator

oSenior involvement/ PIPER




Persisting or recurring
hypoglycaemia

Prompt recognition is essential!!

There is a substantial risk of developing
developmental delay, cerebral palsy and

epilepsy.




Other conditions causing
neonatal hypoglycaemia

oHormone deficiencies
oCongenital adrenal hyperplasia
oPituitary/ midline defects

oHyperinsulinism syndromes
oPrev called nesidioblastosis
oBeckwith Weidemann syndrome

olnborn errors of metabolism

oDefects in carbohydrate, amino acid, fatty acid
metabolism




Summary

oSignificant risks from neonatal
hypoglycaemia (<2.6mmol/l)

oBe aware of symptoms and signs of
hypoglycaemia

oldentify infants at risk and monitor

olreat early - gel/ milk/ iv dextrose



