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Background

Glucose is an essential substrate for brain function and development. Hypoglycaemia is defined
as a low blood glucose level (BGL). Healthy term babies experience a normal physiological
decline in BGL during the first 2 hours of life. Thereafter the BGL rises steadily until homeostasis
is reached at about 3 - 4 hours after birth. An early low BGL in the majority of healthy, well-
grown, term newborns is not pathological and likely reflects normal metabolic adaptation.

Prolonged, recurrent, or severe hypoglycaemia may however cause acute systemic effects and
long-term neurological sequelae. There is uncertainty regarding the level and duration of
hypoglycaemia that causes long-term sequelae, and the tolerance level that may exist at differing
gestations. It remains unclear whether asymptomatic hypoglycaemia is associated with long-term
sequelae.

BGL measurement is targeted to those with risk factors for hypoglycaemia.

RHH Postnatal Ward / NPICU risk stratification:

1. Postnatal Ward management (i.e. medium risk), Chart 1 & 2

2. Infants for management in NPICU or SCN (i.e. high risk), Chart 1 & 3
e Interpret BGL results carefully as they cannot accurately predict ongoing hypoglycaemia.
e Adherence to a strict early feeding regimen, when appropriate, is essential.

e Recognize signs suggestive of hypoglycaemia - such infants should be considered
unwell/symptomatic and managed accordingly (see Chart 1).

Hypoglycaemia can often be prevented or minimized by early feeding and avoiding
hypothermia. Encourage early skin-to-skin contact, monitor the baby’s temperature
closely and nurse baby in an incubator if required.
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Chart 1 - Care Pathway

Chart 2 - BABIES WITH RISK FACTORS FOR HYPOGLYCAEMIA - CARE PATHWAY

( Maternal diabetes ) Small for GA", wasted” Preterm, (Symptomatic/unwell, or other\
L All types ) or macrosomic” less than 37 weeks GA risks )
v
O oEE r?:ent diabetic ) e Lessthan 2 kg e Less than 34 weeks (. Unwell, ‘symptomatic’: )
contro _ e Macrosomia® e Lessthan 2 kg e Poor sucking/feedingf
e |V glucose during labour S e
e Excessive jitteriness, tremors or
® GA less than 37 weeks seizures
e Small or large for GA' o Irritability
o Low birth weight (< 25kg) o Hypotonia, lethargy
e Wasted” D, o Hypothermia
L e Apnoea, cyanosis
e Respiratory distress
® Peripartum asphyxia
® Sepsis
No to all Yes to any e Maternal drugs, eg. B-blockers
o Risk of metabolic disease
l ® Beckwith-Wiedemann syndrome
(BWS)*
[ 1% FEED WITHIN 1% HR OF LIFE & 1°" BGL AT 4 HRS OF LIFE J e Other medical reason
o See Chart 2 - Postnatal Ward management L )
v v
REVIEW BY NPICU REGISTRAR/ADMIT TO SCN or NPICU, WITH 1°7 BGL\
GA = Gestational age BY 1 HR OF LIFE (EARLIER IF UNWELL)
*Poor diabetic control may be defined by **: o Early feed if clinically appropriate
 most recent HbAlc greater than 7.5% o See Chart 3: NPICU/SCN management of term/near term babies

e Recent BGLs greater than 8 mmol/L (including during labour)
"Small (<10™ centile) and large (>90" centile) for GA thresholds: see Chart 4
*Wasted = poor fat stores regardless of birth weight
*Macrosomia: babies resembling ‘infants of diabetic mothers’ in the absence of maternal diabetes- increased subcutaneous fat stores, plethoric (i.e.
polycythaemic) appearance, small head relative to body size. Macrosomic babies may or may not be large for gestational agef.6
“poor feeding: e.g. babies not demand feeding, babies demanding fewer than 3 feeds in the first 24 hours. ®
*Beckwith-Wiedemann syndrome (BWS): often large for gestational age, may exhibit exomphalos & macroglossia — refer if suspected.
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Chart 2 — Postnatal Ward Management

‘ Chart 2 - POSTNATAL WARD MANAGEMENT - BABY AT RISK OF HYPOGLYCAEMIA (see Chart 1 for criteria)

v

e 1 feed as soon as possible - within 1 hour of birth
e BGL prior to 2" feed - within 4 hours of birth
e Monitor temperature and avoid hypothermia

Y * v

BGL < 1.5 mmol/L, or unwell BGL 1.5 — 2 mmol/L, well BGL > 2 mmol/L* well
e Immediate complementary feed
5-10 mL/kg (EBM &/or formula) Feed 3-4 hourly (breast, formul.a,
» complementary &/or nasogastric)
e Repeat BGL 1 hour after .
with pre-feed BGLs
complementary feed
Y \i Y L \J
° Fall NP!CU Reg/SRMO BGL< 15 BGL 1.5- 2 BGL > 2 Cease BGLs w.hen:
immediately mmol/L mmol/L mmol/L e 3 consecutive BGLs > 2.5 mmol/L
e Admit to SCN/NPICU (see Chart 3) and baby feeding well
e Notify NPICU Reg/SRMO Consult NPICU Reg/SRMO if BGL
<
TEEL =2 el e Perform TBGL 2-2.5 mmol/L beyond 24 hrs of life

*TBGL = True blood glucose level, via NPICU blood gas machine or laboratory.
*BGLs of 2-2.5 mmol/L are acceptable in the first 24 hours only, in well babies in whom postnatal ward management is indicated
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Chart 3 - NPICU / SCN Management

( )
Chart 3 - NPICU/SCN MANAGEMENT - BABY AT RISK OF HYPOGLYCAEMIA (see Chart 1 for criteria)

J

( * )

Aim for admission to NPICU/SCN within 1st hour of life

True blood glucose level (TBGL) by 1 hour of life + avoid hypothermia

Attempt to complement breast feeds with EBM/formula 30-60 mL/kg/day (term/ near-term babies)
J

v v v
(@ N
[ TBGL < 1.5 mmol/L } TBGL 1.5-2.5 mmol/L [ TBGL > 2.5 mmol/L }
- J
v ) v .
L Notify NPICU Reg/RMO } Notify NPICU Reg/RMO
- /
l ¢ v
" (e Feed 2 hourly h
* Bolus 2-3 m!_/kg !V 10% dextrose _| e Complement breast feeds with EBM/ e Early breast feeding (+/-
* IV dextrose infusion 60-90 mL/kg/ formula volume of 60 mL/kg/day (Day complement feeds), or formula
day |0, term/near term babies), if tolerated o Feed 3 hourly, 60 mL/kg/day
e Consider NG feed if IV delayed v (term/near term babies)
l (¢ Aim for TBGL > 2.5 mmol/L )
e Change to 3 hourly feeds after 24 hrs if
Discuss management with \_ TBGL > 2.5 mmol/L )
NPICU Senior Reg/Consultant if p S N !
ongoing TBGL < 2.5 mmol/L o |f next pre-feed TBGL 1.5-2.5 mmol/L s > T
g : » increase feeds to 90 mL/kg/day, if onsider trans o to Postnatal War
A el when 3 consecutive pre-feed TBGL >
\ J H
*Avoid repeated boluses of 10% g e sucking aII. feec?s
. . T well. BGLs may be ceased in this
dextrose as this may induce If subsequent TBGL 1.5-2.5 mmol/L,
. context
rebound hypoglycaemia | commence IV dextrose. )
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Chart 4 — Small and large for gestational age thresholds
(from Fenton, BMC Pediatrics 2003; 3:13 — Revised Babson and Benda Chart; as used in the RHH NPICU)

Gestation | Small for Large for
(weeks) gestational gestational
age (< 10™ age (> 90
centile) centile)
41 <3100g >4400g¢g
40 <2900g >4200¢g
39 <2800g >4000¢g
38 <2600g >3800¢
37 <2400g >3600¢g
36 <2200g >3300¢g
35 <2000g >3000¢g

Objective

To provide optimal BGL management in the Labour Ward, the Postnatal Ward, NPICU and the
Special Care Nursery (SCN) in infants at risk of hypoglycaemia.

Definition of hypoglycaemia and operational thresholds

As clinically important hypoglycaemia cannot be precisely defined pragmatic operational
thresholds, are recommended to guide therapy in order to keep babies in a safe BGL range.

The most commonly used operational threshold for symptomatic hypoglycaemia is to maintain a
BGL of greater than 2.5 mmol/L. For at risk but well term or near-term infants some units favour

Effective Date: June 2013
Review Date: June 2016
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an operational threshold of greater than 2 mmol/L in the first 24 hours. The World Health
Organisation recommends that asymptomatic preterm babies maintain a BGL greater than 2.5
mmol/L (Lucas et al'}). BGL varies before and after feeding. Our unit accepts a pre-feed BGL
greater than 2 mmol/L within the first 24 hours of life for well babies that are appropriate for
Postnatal Ward management.'**®* A BGL operational threshold of greater than 2.5 mmol/L is
generally appropriate for all other babies.

RHH operational safe thresholds for newborns:

e Well babies less than 24 hours old and appropriate for Postnatal Ward management (see
Chart 1): BGL greater than 2 mmol/L

e All other newborns: BGL greater than 2.5 mmol/L

A low BGL in at risk newborns is most likely to occur within the first 24 hours of life.

The following should be avoided if possible, or treated aggressively if they occur, to reduce the
risk of neurological sequelae:

e BGL less than 1.5 mmol/L
Clinical signs of hypoglycemia
Prolonged hypoglycemia (greater than 4 hours)
Recurrent hypoglycemia (if more than 1 episode, consider uncommon causes)
Ongoing clinical signs despite normalized BGL (consider alternative diagnoses)

Ultimately, BGLs of greater than 2.5 mmol/L (preferably BGL greater than or equal to 3 mmol/L)
are targeted once treatment is commenced for neonatal hypoglycaemia.

Diagnosis
A clinical diagnosis of hypoglycaemia can be difficult and is often missed. Therefore it is
essential that all infants:

e at risk of hypoglycaemia, or

e with clinical signs suggestive of hypoglycaemia,

are fed early whenever possible and are tested with bedside blood glucose monitoring
(glucometer); see Chart 1.

SIGNS OF HYPOGLYCAEMIA
Neonatal hypoglycaemia may manifest with a range of non-specific symptoms (see Chart 1).
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Babies at risk of hypoglycaemia (Charts 1 - 4)

A wide range of factors may cause deviations in the normal postnatal adaptive response of
glucose homoeostasis (see Chart 1).

ADDITIONAL EXPLANATORY NOTES TO CHARTS

e Infants of mothers with poorly controlled diabetes mellitus are at highest risk. These
babies are often macrosomic with associated increased subcutaneous fat, plethora and a
small head in relation to body size. They may also be growth restricted.

e Small for gestational age (SGA) or low birth weight (< 2500 g): In the absence of other risk
factors or symptoms, a baby must have a birth weight of at least 2 kg to be considered
appropriate for Postnatal Ward management.

e Macrosomic infants®:

o Macrosomic (‘large bodied’) babies resemble ‘infants of diabetic mothers’ in the
absence of maternal diabetes; they have increased subcutaneous fat stores, plethora
(secondary to polycythaemia) and small head relative to body size (refer to birth centile
chart). This appearance is suggestive of hyperinsulinism. Most, but not all macrosomic
infants are large for gestational age (LGA - see Table 4 above).

These babies may include:

o Babies born to mothers who did not have a diabetic screening test during the
pregnancy (i.e. possible missed diagnosis of gestational diabetes).

o Babies born to mothers who were normal on antenatal testing for diabetes but with
clinical features resembling ‘the infant of a diabetic mother’ (see above). This group
includes those babies with primary hyperinsulinism (rare).

e Beckwith-Wiedemann syndrome:

o Often large for gestational age, hyperinsulinism, exomphalos, macroglossia and other
signs.

Decisions as to where ‘at risk’ infants are monitored, whether admission to NPICU/SCN is
warranted, how they are treated and whether feeds can be started should be made in
consultation with the NPICU medical team. Some signs such as initial poor feeding or excessive
jitteriness may not of course necessitate admission to NPICU/SCN in an otherwise well baby.
They should however be discussed with and reviewed by the NPICU Registrar.

See also: Neonatal and Paediatric ICU, Tasmania — Admission Guideline P&N-1-0015
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Testing method

The gold standard measurement for blood glucose levels is a laboratory performed enzymatic
determination (e.g. hexokinase or glucose-oxidase method). Blood gas analyzers can also
measure BGL and they are as accurate and reliable as the laboratory test.

For practical reasons, bed side glucometers are now established in clinical practice. Most
devices read less accurately at lower BGLs. Deviations can be between 0.2-0.6 mmol/L when
true blood glucose levels are between 2.0 and 2.6 mmol/L. Glucometers usually overestimate the
true blood glucose level (i.e. they tend to read falsely high rather than falsely low). This should be
taken into consideration. Glucometers should be calibrated regularly.

The RHH Maternity unit and the NPICU/SCN use the ‘Nova Express — i’ beside glucometer. This
guideline takes into consideration the characteristics of this device.

If a glucometer reads 2 mmol/L or less, it must be acted upon and a BGL must be repeated
with a more reliable method (via the blood gas analyzer in NPICU or a blood glucose
sample sent to the main laboratory).

Principles of management

EARLY FEEDING, BGL MONITORING, SUPPLEMENTATION

1. Early feeding, preferably exclusive breastfeeding, is often sufficient to meet the nutritional
needs of the infant at risk of hypoglycaemia. For these infants early energy provision
(within 1 hour of delivery) is of vital importance. If the baby is medically well enough to
stay with the mother then skin-to-skin contact for as long as possible and assistance with
the first feed should be the usual plan. The nursing staff assisting in these initial steps
must ensure that the baby is demonstrating an efficient suck and swallow and therefore
that feeding is nutritive. If non-nutritive sucking is evident, express and administer
available expressed breast milk (EBM).

2. For babies monitored on the Maternity Ward the first BGL should be measured before the
second feed, at around 4 hours of life, 2-3 hours after the first feed (but not prior to 2
hours of age unless the baby is symptomatic/unwell). High risk infants being monitored in
the NPICU should have a BGL checked within the first hour of life.

3. During the first 2-3 days of life all infants at risk should be fed every 3 hours (8 times per
day) if this is not contraindicated.

4. For breast fed infants with hypoglycaemia:

e Supplementation is recommended in the first instance with EBM if available, or with
formula if breast milk alone is unable to achieve and maintain acceptable BGLs.
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e Supplementation in the first 24 hours should equate to approximately 30 — 60
mL/kg/day, but may be increased to 90 mL/kg/day (if tolerated) if hypoglycaemia
persists. Parental consent must be requested before supplementation with formula.
It is important to emphasize to mothers that such supplementation is only
considered a temporary measure and that breastfeeding and/or provision of
expressed breast milk remains the ultimate goal.

5. Babies at risk should be fed when they show signs of hunger but should not be allowed to
wait more than 3 hours between feeds.

6. BGLs should continue to be measured pre-feeds, until there are 3 consecutive pre-feed
BGL measurements greater than 2.5 mmol/L and the baby is feeding well.

7. In the case of feeding difficulties due to a weak suck/swallow or anatomical problems,
expressed breast milk (preferred) or formula may need to be administered via a
nasogastric feeding tube. Early involvement of a lactation consultant and review by
the NPICU Registrar is recommended. Admission to the Special Care Nursery and
further investigation should be considered.

8. After BGL monitoring has been ceased the baby should continue to be monitored to
ensure they continue to feed well and show no clinical signs suggestive of hypoglycaemia.

9. Those babies requiring treatment for hypoglycaemia should be observed in hospital for a
minimum of 48 hours and not discharged home until BGL monitoring is ceased and they
are feeding well.

10.Infants with symptomatic hypoglycaemia (see above) must be treated immediately
and require admission to NPICU/SCN depending on the severity of the symptoms
and the level of BGL (i.e. below 1.5 mmol/L). Inform the NPICU Pediatric team
urgently.

Investigation of neonatal hypoglycaemia®**

When the cause of neonatal hypoglycaemia is not readily apparent in cases that are severe,
refractory to treatment, or require prolonged infusion of high doses of dextrose (e.g. greater than
10 mg/kg/min), further investigations may be considered in discussion with the senior NPICU
Registrar and/or the on-call NPICU Consultant. In this setting, when the true blood glucose is
less than 2 mmol/L, test:

Urine
e ketones

Blood:
e laboratory (or blood gas machine) true blood glucose

Custodian: NPICU nurse educator, NPICU consultants, lactation consultants Effective Date: June 2013
Authorised by: Director of NPICU Review Date: June 2016

Document File Name: NEO-1-0014 THE NEWBORN INFANT “AT RISK” OF HYPOGLYCAEMIA Page 9 of 11




MO ROYAL HOBART HOSPITAL THO-South
Tma Clinical Practice Guidelines ' Tasmanan Hedth Organision 5o

=

Tasmanian Department of Health and Human Services

Note: The electronic version of this document is the version currently in use. Any printed version can not be assumed to be
current. Please remember to read our disclaimer.

HYPOGLYCAEMIA RISK MANAGEMENT FOR NEWBORNS NEO-1-0014

insulin

growth hormone
cortisol

free fatty acids

References

1.

Wight, N., Marinelli, K.A., & The Academy of Breastfeeding Medicine Protocol Committee
(2006) “ABM Clinical Protocol #1: Guidelines for Glucose Monitoring and Treatment of
Hypoglycaemia in Breastfed Neonates”, Breastfeeding Medicine, 1 (3).

. The Academy of Breastfeeding Medicine Protocol Committee (last revised in 2009) “ABM

clinical Protocol #3: Hospital guidelines for the use of supplementary feedings in the healthy
term breastfed neonate”, www.bfmed.org, protocols

Bell, D., Johnston, D., Brooks, L., Leung, D., Schreiner, A. & MacDermott, R., (2005)
“‘Management of Hypoglycaemia in the Newborn on the Postnatal Ward”, Dartford and
Gravesham NHS Trust.

Hewitt, V., Watts, R., Robertson, J., and Hoddow, G (2006) “Management of
asymptomatic hypoglycaemia in healthy term neonates for nurses and midwives”, JBI best
Practice Technical Report, (2) 1.

5. Profit, J (2008), “Metabolic emergencies at birth”, UpToDate.
6. Royal Prince Alfred Hospital (N.D) “Neonatal Hypoglycaemia”, RPA Newborn Care Protocol

Book. http://www.cs.nsw.gov.au/rpa/neonatal/html/protocol.html

Stocker, M (Ed), (2007) “Care of the Newborn infant 234 0/7 gestational weeks with increased
risk or occurrence of hypoglycaemia in the delivery suite and on the maternity ward”, Swiss
Society of Neonatology Guidelines http://www.neonet.ch

UK Baby Friendly Initiative (2007), “Guidance in the development of policies and guidelines
for the prevention and management of Hypoglycaemia of the Newborn” Unicef.

Blyut N, Van Kempen A, Offringa M (2006) “Neurodevelopment after neonatal hypoglycemia:
a systematic review and design of an optimal future study” Pediatrics Volume 117, Number 6,
june 2006, page 2232 — 2243.

10. Cornblath M, Hawdon J, Williams A, aynley-Green A, Ward-Platt M, Schwartz R and Kalhan

S (2000) “Controversies Regarding Definition of neonatal hypoglycaemia: suggested
operation thresholds” Pediatrics, Volume 105(5),1141 — 1145.

11.Adverse neurodevelopmental outcome of moderate neonatal hypoglycaemia. Lucas A,

Morley R, Cole JJ. BMJ 1988;297:1304—-1308.

Custodian: NPICU nurse educator, NPICU consultants, lactation consultants Effective Date: June 2013
Authorised by: Director of NPICU Review Date: June 2016

Document File Name: NEO-1-0014 THE NEWBORN INFANT “AT RISK” OF HYPOGLYCAEMIA Page 10 of 11


http://www.bfmed.org/
http://www.cs.nsw.gov.au/rpa/neonatal/html/protocol.html
http://www.neonet.ch/

~ Tasmanian Department of Health and Human Services

Nl ROYAL HOBART HOSPITAL THO-South

Sl Clinical Practice Guidelines ' Temnian Heath Onarisafon _Sout
Tasmania

Note: The electronic version of this document is the version currently in use. Any printed version can not be assumed to be
current. Please remember to read our disclaimer.

HYPOGLYCAEMIA RISK MANAGEMENT FOR NEWBORNS NEO-1-0014

12.Guidance on the development of policies and guidelines for the prevention and management
of hypoglycaemia of the newborn. UK Baby Friendly Initiative & UNICEF. December 2011.
www.unicef.org.uk/Documents/Baby_Friendly/Guidance/hypo_policy.pdf

13.Diabetes in pregnancy: Management of diabetes and its complications from pre-conception to
the postnatal period (CG63); 1.5.2 Prevention and assessment of neonatal hypoglycaemia.
NICE Clinical Guidelines. Issued: March 2008 (last modified: July 2008).

14. Brand PL, Molenaar NL, Kaaijk C, Wierenga WS (2005), “Neurodevelopmental outcome of
hypoglycaemia in healthy, large for gestational age, term newborns. Archives of Disease in
Childhood 2005, 90: 78 — 81

15.RWH Clinical Practice Guidelines, Hypoglycaemia: infant management
http://www.thewomens.org.au/HypoglycaemialnfantManagement April 2009.

16.Herranz L, et al. Maternal third trimester hyperglycaemic excursions predict large-for-
gestational age infants in type 1 diabetic pregnancy. Diabetes Res Clin Pract. 2007;75:42-6.

17.NETS Victoria Handbook http://www.rch.org.au/nets/handbook/index.cfm?doc_id=631
18.Manual of Neonatal Care, 6™ edition; Cloherty, Eichenwald and Stark (eds), 2008.

Acknowledgements

e Clinical Nurse Educators NPICU
e Lactation consultants
NPICU consultants

Key words

Glucose

BGL

BSL

blood glucose
Infants

arwnE

Custodian: NPICU nurse educator, NPICU consultants, lactation consultants Effective Date: June 2013
Authorised by: Director of NPICU Review Date: June 2016

Document File Name: NEO-1-0014 THE NEWBORN INFANT “AT RISK” OF HYPOGLYCAEMIA Page 11 of 11



http://www.unicef.org.uk/Documents/Baby_Friendly/Guidance/hypo_policy.pdf
http://publications.nice.org.uk/diabetes-in-pregnancy-cg63/guidance#neonatal-care-2
http://publications.nice.org.uk/diabetes-in-pregnancy-cg63/guidance#neonatal-care-2
http://www.thewomens.org.au/HypoglycaemiaInfantManagement%20April%202009
http://www.rch.org.au/nets/handbook/index.cfm?doc_id=631

