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Appendix 2: Characteristics of included human studies
	Study, setting, design
	Population

	Review question addressed: intervention or exposure assessed
	Outcomes reported 
	Comment

	Davis 1999
{Davis 1999 76}
Canada, tertiary NICU 
Observational, retrospective

	N=28
Term, HIE, no TH
GA mean (SD) 40.1 (0.2) wk, BW mean (SD) 3377 (121) g, 3 SGA, 2 LGA
Exclusion: maternal DM or GDM
Resuscitation: CPR 8 (29%)
	Q1: Serial monitoring of BGC and plasma metabolites (insulin, C-peptide, glucagon) on admission (mean age 5.3 h, range 0.5 to 8.0) and at 12, 24, 48 and 72 h
Q3: Hypoglycemia <2.0 mmol/L (<36 mg/dL) on NICU admission vs. no hypoglycemia 
	Dysglycemia
Metabolites 
Neonatal morbidity (death)
Long-term neurological function (NDI at 18 months: moderate-severe delay, CP or epilepsy)
	HIE defined as seizures or abnormal neurological examination on admission to NICU and any of: non-reassuring fetal heart rate, meconium liquor, abruption, cord prolapse, Apgar score ≤5 at 5 min, ventilation at ≥5 min, pH <7.1, base excess <-13
Many infants were outborn
All infants admitted to NICU and received IV dextrose; glucose target not specified
ND assessment by neurological examination and Bayley Scales of Infant Development-II or Griffiths Mental Development Scales

	Lin 1996
{Lin 1996 581}
Denmark, tertiary NICU
Observational, retrospective
	N=79
≥35 wk, HIE, no TH
Female 34 (43%) 

	Q3: lowest BGC in first 24 h compared among non-survivors vs. survivors, with and without moderate-severe NID
	Neonatal morbidity (death)
Long-term neurological function (NDI at ≥12 months: moderate/ severe, mild/normal)
	Definition of HIE not given
ND assessment not described

	Salhab 2004
{Salhab 2004 361}
USA, tertiary NICU
Observational, retrospective
	N=185
Term, admitted to NICU with pH <7.0, from 1993 to 2002
Resuscitation: CPR 26 (14%)
	Q1: BGC at 30 min after birth
	Dysglycemia
	

	Barber 2006
{Barber 2006 1028}
USA, tertiary NICU
Observational, retrospective
	N=47
Epinephrine at birth (23 IV), from 1999 to 2004
GA mean (SD) 36 (6) wk, female 27 (57%)
Exclusions: born out of hospital, congenital malformation
	Q1: BGC on admission
	Dysglycemia
	

	Frazier 2007
{Frazier 2007 82}
USA, tertiary NICU
Observational, retrospective
	N=33
≥38 weeks, IPPV ≤1 min and Apgar Score ≥8 at 5 min with no ongoing IPPV
GA mean (SD) 39.4 (1.9) wk, BW 3510 (516) g 
	Q1: Serial BGC 0 to 6 h, frequency not specified
	Dysglycemia
	

	Basu 2009
{Basu 2009 833}
India, tertiary NICU
Observational, prospective
	N=60
Term, Apgar score ≤6 at 5 min
BW (SD) 2670 (540) g, HIE in 44 (73%), no TH 
Exclusions: congenital malformations, IEM, maternal DM, pre-eclampsia, general anesthesia or sedating drugs, sepsis
Resuscitation not described 
	Q1: BGC measured in labor room
	Dysglycemia 
Neonatal morbidity (death)
	Definition of HIE not given (Sarnat scores and EEG used)


	Nadeem 2011
{Nadeem 2011 10}
Ireland, tertiary NICU
Observational, retrospective

	N=52
Term with HIE, no TH
GA mean (SD) 39.2 (1.5) wk, BW mean (SD) 3450 (580) g, female 18 (35%)
Resuscitation: intubation 32 (62%), CPR 13 (25%)
	Q1: BGC measured within 30 minutes of birth, rechecked ever 30 to 60 min until in target range of 2.8 to 8.3 mmol/L (50 to 150 mg/dL)
Q3: hypoglycemia <2.6 mmol/L [<46 mg/dL] N=15 (16%) at <6 h of age vs. no hypoglycemia N=79 (84%)
	Dysglycemia
Neonatal morbidity (death)
Neonatal brain injury (seizures)
Long-term neurological function (NDI at 24 months: DQ <86 or CP; death or NDI)
	HIE defined as ≥2 of pH<7.1; Apgar score at 5 min ≤5; lactate > 7 mmol/L; abnormal neurology or seizures
Hypoglycemia treated with IV dextrose (2 mL/kg 10%); IV dextrose infusion adjusted to maintain BGC >2.8 mmol/L (>50 mg/dL)
If BGC >8.3 mmol/L (>150 mg/dL, IV dextrose reduced
Neurological function assessed at 24 months by Griffiths Mental Development Scales 

	Tam 2012
{Tam 2012 88}
USA, tertiary NICU 
Observational, retrospective

	N=94
≥35 wk, HI, from 1994 to 2010, 11 (12%) received TH
GA mean 39.8 wk, BW mean 3299 g, female 40 (43%)
Resuscitation: CPAP 36 (38%), intubation 45 (48%), CPR 9 (10%)
Exclusions: unable to undergo MRI, congenital malformation, suspected sepsis, IEM
	Q1: Serial BGC monitoring at 1, 2, 4, 6, 9, 12 h and until stable
Q3: hypoglycemia <2.6 mmol/L [<46 mg/dL] at <24 h of age vs. no hypoglycemia 
	Dysglycemia
Neonatal brain injury (abnormal brain imaging)

	HI defined as pH<7.1, BE <-10 or Apgar score at 5 min ≤5
Hypoglycemia <2.2 mmol/L treated with oral dextrose (5 mL/kg of 5%) or IV dextrose bolus (2 to 3 mL/kg of 10%) if symptomatic, and testing was repeated after 20 min
Neurological function assessed at 1 year of age
Infants with hypoglycemia had lower pH

	Spies 2014
{Spies 2014 586}
USA, tertiary NICU
Observational, retrospective
	N=41
≥37 wk, HIE, from 2003 to 2008, 10 (24%) received TH
Female 21 (50%)
Exclusions: congenital anomalies, fetal growth restriction, genetic syndromes, sepsis
	Q1: ~40 min, then up to 6x BGC at <12 h
Q3: hyperglycemia >8.3 mmol/L (>150 mg/dL) at <12 h of age
	Dysglycemia
Long-term neurological function (CP)
	HIE defined as pH ≤7.2, BE ≤-10, Apgar score ≤5 at min, or seizures
CP assessed using Gross Motor Function Classification System at 4-5 years of age (all cases level 3-5)

	Basu 2016
{Basu 2016 F149} and 2017{Basu 2017 F299}
Multicenter UK, USA, NZ, tertiary NICU
Observational, prospective
	N=214
≥36 wk, HIE, from 1999 to 2002, half received TH in a clinical trial (random allocation at a median age of 4.8 h)
GA mean (SD) 39.1 (1.5), BW mean (SD) 3470 (651) g, female 92 (47%)
Resuscitation not described
	Q1: serial BGC at 0, 4, 8, 12, 24, 48 and 72 h after randomisation
Q3: hypoglycemia ≤2.2 mmo/L (≤40 mg/dL) at <24 h vs no hypoglycemia; hyperglycemia >8.3 mmol/L (>150 mg/dL) at <24 h vs. no hyperglycemia
	Dysglycemia
Neonatal brain injury (seizures, death or severe encephalopathy at 76 h)
Long-term neurological function (death or severe NDI at 18 months)
	Secondary analysis of CoolCap Trial of TH for moderate-severe HIE
Severe NDI defined as CP with gross motor function classification system level 3–5, Bayley Scales of Infant Development II Mental Developmental Index <70 and/or bilateral cortical visual impairment

	Tan 2017
{Tan 2017 e000175}
Australia, tertiary NICU
Observational, retrospective
	N=122
≥35 wk, HIE and receiving TH, from 2008 to 2022
Female 52 (43%)
Exclusions: congenital brain malformation, IEM
Resuscitation: CPR 69 (57%), epinephrine 33 (27%)
	Q1: serial BGC every 4 h at <24 h and then every 6 h during TH

	Dysglycemia

	Most infants were outborn
HIE defined as moderate or severe Sarnat grading with 2 of: Apgar score <6 at 10 min or continue resuscitation at 10 min; acute perinatal event; pH <7; or BE <-12 

	Basu 2018
{Basu 2018 137}
USA, tertiary NICU
Observational, prospective
	N=178
≥35 wk, HIE receiving TH, from 2008 to 2016
	Q1: Serial BGC on admission, hourly until in target range of 2.8 to 8.3 mmol/L (50 to 150 mg/dL), then every 4 to 6 h during TH
Q3: hypoglycemia <2.8 mmo/L (<50 mg/dL) at <24 h vs no hypoglycemia; hyperglycemia >8.3 mmol/L (>150 mg/dL) at <24 h vs. no hyperglycemia
	Dysglycemia


	HIE defined by NICHD trial criteria
IV dextrose provided at 4 mg/kg/min during TH
Insulin administered for sustained BGC >11.1 mmol/L (200 mg/dL)

	Fitzgerald 2019
{Fitzgerald 2019 81}
Ireland, tertiary NICU
Observational, retrospective

	N=42
HIE receiving TH, from 2012 to 2016
Female 18 (43%), SGA 2 (5%)
Resuscitation: intubation 13 (31%), CPR 6 (14%), epinephrine 3 (7%)
	Q1: BGC on NICU admission 
	Dysglycemia

	HIE defined as per TOBY trial

	Pinchefsky 2019
{Pinchefsky 2019 23}
Canada, tertiary NICU
Observational, prospective
	N=45
≥35 wk with neonatal encephalopathy (abnormal consciousness with either neonatal seizures or abnormalities
in tone or reﬂexes), TH provided if clinically indicated
Exclusions: suspected or
conﬁrmed congenital malformations, inborn errors of metabolism, congenital infections
weight <1500 g, or CGM could not be placed within 6 h
Resuscitation not described
	Q1: serial BGC (protocol unclear); Medtronic iPro2 CGM with Enlite sensor
Q3: Hypoglycemia if BGC ≤2.8 mmol/L [≤50 mg/dL] or CGM ≤2.8 mmol/L [≤50 mg/dL] for ≥10 min vs. no hypoglycemia; Hyperglycemia if BGC >8.0 mmol/L [>144 mg/dL] or CGM >8.0 mmol/L [>144 mg/dL] for ≥10 min vs. no hyperglycemia
	Dysglycemia
Neonatal brain injury (seizures)
	Neurological Outcome of Glucose in Neonatal Encephalopathy (NOGIN) Study
BGC via iSTAT portable blood gas analyser
CGM blinded to clinicians
BGC <2.7 mmol/L (<49 mg/dL) treated with IV dextrose infusion or glucagon; hyperglycemia treated with insulin
CGM calibration protocol unclear

	Montaldo 2020
{Montaldo 2020 218}
Italy, tertiary NICU
Observational, prospective
	N=54
HIE receiving TH, from 2015 to 2017
	Q1: Dexcom G4 Platinum CGM, commenced <6 h of age
Q3: hypoglycemia if CGM <2.8 mmol/L (<50 mg/dL) for ≥10 min; hyperglycemia if CGM >8 mmol/L (>144 mg/dL) for ≥10 min
	
	HIE defined as per TOBY trial
CGM blinded to clinical team; calibrated by BGC twice daily
IV dextrose provided at 4 mg/kg/min
Hypoglycemia treated with IV dextrose bolus and increased infusion rate 
Hyperglycemia could be treated with insulin
ND at 18 to 24 months assessed using Bayley Scales of Infant and Toddler Development-third edition
NDI defined as cognitive score <85, epilepsy, CP or hearing aid

	Alsaleem 2021
{Alsaleem 2021 490}
USA, tertiary NICU
Observational, retrospective


	N=96
HR <100 beats per min at 1 min, with 18 (19%) receiving TH, from 2011 to 2017
Female 44 (46%), 34 (35%) ≤32 weeks 
Resuscitation: 76 (79%) received IPPV by mask or endotracheal tube (56, 58%), 20 (21%) received IPPV by endotracheal tube and epinephrine
	Q1: BGC at 30 min, 1,3, 6, 12 and 24 h after birth
	Dysglycemia

	All infants receiving epinephrine, received chest compressions
13 of the infants receiving epinephrine, received an IV dose
IV dextrose provided at 4-6 mg/kg/min

	Lee 2021
{Lee 2021 10.3390/antiox11010039}
Taiwan, tertiary NICU
Observational, retrospective
	N=74
≥36 wk, HIE, no TH, from 2015 to 2020 
Female 33 (45%)
Resuscitation not described
	Q1: BGC on admission to NICU
Q3: hypoglycemia <3.3 mmol/L (<59 mg/dL) on admission to NICU vs. no hypoglycemia
	Dysglycemia
Neonatal brain injury (abnormal brain imaging)

	Outborn 45 (61%)

	Parmentier 2022
{Parmentier 2022 30}
Netherlands, tertiary NICU
Observational, retrospective

	N=223
HIE receiving TH, from 2008 to 2019
Exclusions: postnatal collapse, congenital malformation, genetic or metabolic disorders, sepsis
	Q1: serial BGC at 1, 3 and 6 h of age, or more frequently if required
Q3: hypoglycemia <2.6 mmol/L (<46 mg/dL) at <24 h of age vs. no hypoglycemia; hyperglycemia >8.3 mmol/L (>150 mg/dL) at <24 h of age vs. no hyperglycemia

	Dysglycemia
Neonatal morbidity (death)
Neonatal brain injury (abnormal brain imaging)
Long-term neurological function (death or NDI at 2 and 5.5 years; NDI at 2 and 5.5 years) 

	IV dextrose provided at 2-4 mg/kg/min; increased to 6 mg/kg/min with hypoglycemia
ND assessed at 2 years using the Dutch version of the Bayley Scales of Infant and Toddler Development-third edition; and at 5.5 years using the Dutch version of the Movement Assessment Battery for Children-second edition and Primary Scale of Intelligence-third edition

	Debillon 2022
{Debillon 2023 1975}
France, multicenter, tertiary NICUs 
Observational, prospective
	N=794
≥34 wk, moderate or severe HIE, with 670 (84%) receiving TH, from 2015 to 2017 
Female 367 (46%)
Exclusion: congenital malformation, neuromuscular disorders, chromosomal disorders 
Resuscitation not described
	Q1: BGC from cord or in delivery room
Q3: hypoglycemia <2.2 mmol/L (<40 mg/dL) at <1 h of age vs. no hypoglycemia; hyperglycemia >5.5 mmol/L (>100 mg/dL) vs. no hyperglycemia
	Dysglycemia
Neonatal morbidity (death)
Neonatal brain injury (abnormal brain imaging)

	The Long-term Outcome of Neonatal Hypoxic Encephalopathy (LyTONEPAL) cohort study
Outborn 561 (71%)
HIE defined as moderate or severe encephalopathy and severe acidosis (pH <7.0 or base deficit <-16 or lactate ≥11) or moderate acidosis (pH <7.15 or base deficit <-10 or lactate ≥8) and acute perinatal event or Apgar score <5 at 10 min or requiring assisted ventilation

	Guellec 2023
{Guellec 2023 113350}
France, multicenter, tertiary NICU 
Observational, prospective
	N=545
≥36 wk, moderate to severe HIE, with 495 (91%) receiving TH, from 2015 to 2017 
Female 252 (46%)
Exclusion: congenital malformation, neuromuscular disorders, chromosomal disorders 
Resuscitation not described
	Q1: serial BGC on admission to NICU, 12-24 h, 48 h and 72 h
Q3: hypoglycemia <2.2 mmo/L (<40 mg/dL) at <72 h vs. no hypoglycemia; hyperglycemia >8.3 mmol/L (>150 mg/dL) at <72 h vs. no hyperglycemia
	Dysglycemia
Neonatal morbidity (death)
Neonatal brain injury (abnormal brain imaging)

	Secondary analysis of the LyTONEPAL cohort study
HIE defined as moderate or severe encephalopathy and severe acidosis (pH <7.0 or base deficit <-16 or lactate ≥11) or moderate acidosis (pH <7.15 or base deficit <-10 or lactate ≥8) and acute perinatal event or Apgar score <5 at 10 min or requiring assisted ventilation at 10 min

	Lui 2023
{Liu 2023 562}
China, multicenter regional study
Observational, retrospective

	N=895
Newborn infants admitted to NICU with HI. 
Mild acidosis: arterial cord pH 7.0 to <7.2, Apgar score ≤7 at 5 min
Severe acidosis: arterial cord pH <7.0, Apgar score ≤3 at 1 min or ≤5 min
~33% preterm
Exclusions: congenital malformation, maternal general anaesthesia, maternal diabetes
Resuscitation not described
	Q1: serial BGC at 1, 2, 6 and 12 h 
	Dysglycemia

	IV dextrose provided at 4 mg/kg/min; hypoglycemia treated with IV dextrose bolus, increasing dextrose infusion rate or glucagon; Hyperglycemia treated with reducing dextrose infusion rate or insulin


	Galderisi 2023
{Galderisi 2023 837}
Italy, tertiary NICU
Observational, retrospective

	N=88
≥35 wk, HIE receiving TH, from 2009 to 2016 
	Q1: BGC at the beginning of TH (<6 h of age)
Q3: average glucose-to-lactate ratio at <24 (continuous exposure variable)
	Dysglycemia
Metabolites
Long-term neurological function (death or NDI at 2 years)

	HIE defined as pH 7.0 and base deficit <-12 or Apgar score <5 or need for respiratory support at 10 min; and moderate to severe encephalopathy 
NDI defined as development quotient <70 in one or more domains on the Griffiths Scale or cerebral palsy

	Wang 2023
{Wang 2023 105878}
China, tertiary NICU
Observational, retrospective
	N=47
Moderate or severe HIE receiving TH, from 2016 to 2021
GA mean (SD) 38.9 (1.7) wk, BW mean (SD) 3109 (495) g, female 17 (36%)
Exclusion: genetic diagnosis or BW <2000 g
	Q1: Medtronic Guardian REAL-Time CGM System 
Q3: hypoglycemia if ≥1 CGM reading ≤2.6 mmol/L (≤47 mg/dL) at <72 h vs. no hypoglycemia; hyperglycemia if ≥1 CGM reading ≥8.3 mmol/L (≥150 mg/dL) at <72 h vs. no hyperglycemia
	Dysglycemia
Neonatal morbidity (death)
Neonatal brain injury (abnormal brain imaging)

	CGM calibrated every 6 hours 
Abnormal MRI defined as injury to basal ganglia, watershed areas or whole brain


	Mietzsch 2023
{Mietzsch 2023 }
International multicenter (23 tertiary NICU)
Observational, retrospective 
	N=491
≥36 wk, moderate or severe HIE receiving TH, from 2017 to 2019
GA mean (SD) 39.1 (1.4) wk, BW mean (SD) 3.4 (0.6) kg, female 222 (45%)
Resuscitation: intubation 341 (70%), CPR 156 (32%), epinephrine 207 (42%)
	Q1: serial BCG at <12 h of age
Q3: hypoglycemia <2.8 mmo/L (<50 mg/dL) at 12 h of age vs. no hypoglycemia; hyperglycemia >11.1 mmol/L (>200 mg/dL) at < 12 h vs. no hyperglycemia 
	Dysglycemia
Long-term neurological function (death or NDI, NDI at 2 years)

	Secondary analysis of the High-dose Erythropoietin for Asphyxia and
Encephalopathy (HEAL) Trial
HIE defined as ≥1 signs of perinatal depression (Apgar score <5 at 10 min, CPR >10 min, pH <7.00 or BE≤-15 at <60 min of age) and moderate or severe encephalopathy by Sarnat criteria
Median of 5 BGC at <12 h (only 23% laboratory measurements)
NDI at 22 to 36 months defined as CP, Bayley Scales of Infant Development, third edition, cognitive score <85

	Ali 2024
{Ali 2024 262}
USA, tertiary NICU
Observational, retrospective

	N=153
≥36 wk, HIE receiving TH, from 2011 to 2020
Female 71 (46%)
Exclusions: <1800 g
Resuscitation not described
	Q1: serial BGC at least every 4 h for up to 5 d
Q3: Hypoglycemia <2.2 mmol/L (40 mg/dL) at <4 h of age, <2.5 mmol/L (45 mg/dL) at 4 to <48 h of age or <3.3 mmol/L (60 mg/dL) at ≥48 h of age vs. no hypoglycemia at < 96 h; hyperglycemia >8.3 mmol/L (150 mg/dL) vs. no hyperglycemia at <96 h
	Dysglycemia
Neonatal brain injury (abnormal brain imaging)
Long-term neurological function (cerebral palsy)

	HIE defined as pH ≤7.0 or BE ≤-16 at <60 min of age and moderate or severe Sarnat stage; or pH 7.01 to 7.15 or BE -15 to -10 and acute perinatal event, Apgar score ≤5 at 10 min of age or assisted ventilation for ≥10 min or seizures
BGC measured by Roche Accu-Chek Inform II Meter
Maintenance IV dextrose 2 to 4 mg/kg/min; increased to 4 to 6 mg/kg/min with hypoglycemia



Appendix Characteristics of included animal studies
	Study, animal
	Population and experimental design
	Review question addressed: 
Intervention or exposure assessed
	Outcomes reported and main findings
	Comment

	Dawes 1964 {Dawes 1964 801}
Rhesus monkeys
	N=19, ≤48 h of age
HI and resuscitation with sodium bicarbonate vs. resuscitation with sodium bicarbonate + glucose vs. resuscitation without drugs
HI by placing fluid filled bag over the fetal head 
	Q2: HI with or without glucose treatment during resuscitation
	Neonatal brain injury: combined administration of alkali and glucose during HI reduced the incidence and extent of brain injury
	Allocation method not described


	Edwards 1969 {Edwards 1969 1}
Calves

	N=10, 12 to 24 of age 
HI induced by rebreathing nitrogen 
	Q1: serial BGC every 10 min during recovery 
	Dysglycemia: hyperglycemia >7.0 mmol/L within 10 min of HI, persisting for ≥30 min
Section of the splanchnic nerves abolished the hyperglycemic response to HI
	Only continuous data reported
Use of epinephrine not reported


	Stonestreet 1984 {Stonestreet 1984 347}
Term lambs 
	N=37, 4 d of age
HI vs. control
HI induced by adding dead space to the endotracheal tube

	Q1: serial BGC at baseline and recovery at 60, 120, 180 min 
	Dysglycemia: HI group BGC (mmol/L) baseline 10.2 (1.1), 60 min 14.9 (2.1), 120 min 11.5 (1.4), 180 min 9.8 (1.1) [returning to control values at 180 min]
	Allocation method not described
Only continuous data reported
Use of epinephrine not reported

	Hope 1988 {Hope 1988 1394}
Term lambs
	N=11,1 to 4 wk of age
HI for 40 min induced by bilateral carotid occlusion and hypotension
6 animals received an IV glucose bolus and infusion (dose not given) after 20 min of HI

	Q1: serial BGC and lactate at baseline, HI and recovery
Q2: HI with or without glucose treatment
	Dysglycemia (Q1): in control animals, mean (SD) BGC (mmol/L) increased from baseline 2.7 (0.3) to 6.2 (2.2) after 20 min of HI and to 8.5 (2.5) after 40 min of HI, decreasing to 4.7 (1.4) after 20 min of recovery
Animals receiving IV glucose bolus and infusion had a mean (SD) BGC of 17.1 (1.0) mmol/L for second half of HI, and hyperglycemia continued into the recovery period
Neonatal brain injury (Q2): brain lactate or intra cellular pH was not altered by glucose treatment during ischaemia 
	Allocation method not described
Use of epinephrine not reported

	Chao 1989 {Chao 1989 221}
Term fetal lambs
	HI and randomized to fetal infusion of 7.5% glucose or saline
HI induced in fetus via brachiocephalic occluding, reducing cerebral perfusion pressure to 25% for 2 h
	Q2: Fetal HI with or without glucose treatment 
	Neonatal brain injury: oxygen consumption decreased, and lactate efflux increased during HI to a similar degree between groups; fetuses receiving glucose infusion had higher amplitude EEG
During HI, brain blood glucose content was low in the absence of glucose infusion
Elevated glucose before HI may help to maintain increased anaerobic glycolysis
	Numbers of animals studied unclear

	Rosenberg 1990 {Rosenberg 1990 454}
Term lambs
	N=21, 1 to 5 d of age
HI vs. HI + hypoglycemia vs. HI + hyperglycemia 
HI by hypoxia and hypercarbia for 60 min
Euthanasia at 4 h
Hyperglycemia induced by IV bolus 30 mmol/kg, infusion ≥0.66 mmol/kg/min to maintain BGC >11.1 mmol/L
Hypoglycemia induced by 8 h fast before the study, insulin 1 mU/kg/min to maintain BGC <2.8 mmol/L 
	Q3: HI with hypoglycemia vs. hyperglyemia vs. normoglycemia
	Neonatal brain injury: hypoglycemia and hyperglycemia increased cerebral blood flow from 60 to 240 min after HI, but cerebral oxygen consumption was increased only with hyperglycemia
	Allocation method not described
Brain glucose content followed a similar trajectory to BGC


	Hattori 1990 {Hattori 1990 122}
Rat pups 
	N=50, 7 d of age
Hypoxia vs. hypoxia + intraperitoneal dextrose vs. hypoxia + delayed intraperitoneal dextrose (1 h)  
HI by hypoxia (Fi02 0.08) for 60 min
Euthanasia at 72 h
	Q2: HI with immediate or delayed dextrose bolus causing hyperglycemia
	Neonatal brain injury: dextrose bolus immediately after HI, but not 1 h later, reduced brain infarction in both the neocortex and the striatum
	Allocation method not described


	Young 1992 {Young 1992 235}
Neonatal dog and rabbit
	
	Q2: HI with or without glucose treatment
	Neonatal brain injury: the rate of lactic acid accumulation during HI was not altered by glucose treatment 
	

	Sheldon 1992 {Sheldon 1992 489}
Rat pups

	N=10, 7 d of age
HI vs. HI + hyperglycemia vs. hyperglycemia vs. control
HI by unilateral carotid artery ligation and hypoxia (Fi02 0.08)
Hyperglycemia by 2.5 g/kg intraperitoneal glucose

	Q2:  HI with and without glucose bolus causing hyperglycemia
	Neonatal brain injury: glucose treatment did not alter the proportion of brain infarction after HI
	Allocation method not described


	Yager 1992 {Yager 1992 138}
Rat pups
	N=76, divided into 3 groups
Rat pups 7 d old
HI + insulin-induced mild hypoglycemia vs. HI + fasting-induced mild hypoglycemia vs. HI + normoglycemia
HI induced via unilateral carotid ligation, hypoxia (Fi02 0.08) for 2 h
Hypoglycemia induced prior to HI insult by 12 h fast (BGC mean 3.4 mmol/L [61 mg/dL]) or SC insulin (BGC mean 4.3 mmol/L (77 mg/dL)
Control group BGC mean 5.4 mmol/L (97 mg/dL)  
Autopsy after 30 d
	Q2: HI with mild hypoglycemia vs. normoglycemia
	Neonatal brain injury: fasting adequate enough to stimulate ketone body production reduced the extent of brain infarctation from HI concurrent with hypoglycemia; insulin administration substantially increased mortality during HI and increase brain injury compared with fasting animals
	Interventions divided amongst litters, allocation method not described


	McGowan 1995 {McGowan 1995 133}
Piglets 
	N=35, 3 to 7 d of age
Hypoxia vs. hypoxia + hyperglycemia (20 mmol/L) vs. hyperglycemia (20 mmol/L) vs. control 
Hyperglycemia achieved with 25% IV dextrose using a clamp technique
Hypoxia induced by reducing Fi02
	Q2: hypoxia with and without hyperglycemia (20 mmol/L)
	Neonatal brain injury: abnormalities of brain cell membrane function (reduced Na/K ATPase activity, lipid peroxidase products) were normalised to control levels when hypoxia occurred with concomitant hyperglycemia
	Allocation method not described


	Mitsufuji 1995 {Mitsufuji 1995 256}
Mice pups
	N=20, <48 h of age
Uncontrolled trial of hypoxia (Fi02 0.05) for 8 h
	Q1: Serial BGC every hour
	Dysglycemia: BGC increased from baseline of 3.7 (0.5) to 4.4 (0.5) mmol/L after 1 h of hypoxia
	Only continuous data reported
Use of epinephrine not reported

	Cataltepe 1995 {Cataltepe 1995 251}
Rat pups
	7 d of age
HI + seizures vs. HI + seizures + glucose (0.1 ml 50%) vs. controls
HI induced by unilateral carotid artery occlusion and hypoxia (Fi02 0.08) for 2 h
Seizures induced with bicuclline at 2, 6, 12 h post-HI
Euthanasia at 30 d
	Q2: HI and seizures with and without glucose treatment
	Neonatal brain injury and morbidity: during seizures after HI, hypoglycemia increased the risk of death, whereas glucose treatment increased survival but prolonged seizure activity
	Allocation method not described
Numbers of animals studied unclear

	Abraham 1996 {Abrahám 1996 296}
Piglets
	N=21, 4 to 8 h of age
HI with resuscitation by ventilation + IV NaHC03 (0.5 mmol) bolus vs. ventilation + IV NaHC03 bolus + IV glucose (1 g/kg) bolus vs. sham control 
HI induced by bilateral pneumothorax
Resuscitated after 60 min
	Q1: Serial BGC and insulin at baseline and recovery at 0 h, 60 min, 180 min 

	Dysglycemia and metabolites: in the group receiving IV glucose, plasma BGC at 60 min was high (23 mmol/L) and remained elevated at 180 min (15 mmol/L); plasma insulin concentrations followed a similar trajectory
	Allocation method not described
CSF glucose concentration followed a similar trajectory as BGC
Use of epinephrine not reported

	Yuan 1997 {Yuan 1997 255}
Rat pups
	N=18, 24 h of age
Hypoxia + hyperglycemia vs. hypoxia + normoglycemia
Hypoxia with 100% nitrogen until secondary apnea or up to 25 min
Hyperglycemia with 30 mg intraperitoneal glucose 15 min prior to hypoxia (mean BGC 26 mmol/L)
Resuscitation with oxygen Fi02 1.00
	Q2: Hypoxemia + hyperglycaemia (mean BGC 26 mmol/L) vs. hypoxia + normoglycemia (mean BGC 2.8 mmol/L)
	Neonatal morbidity: mortality 100% with hyperglycemia vs. 33% with normoglycemia
	Allocation method not described
Only data from newborn rat pups considered; a study at 8 d of age was also conducted

	Cheng 1997 {Cheng 1997 852}
Calves
	N=14, < 12 h of age
Hypoxia vs. sham control without hypoxia
Hypoxia: Fi02 0.05 to 0.06 for 2 h
Euthanasia after 2 h
	Q1: BGC and metabolites after 2 h of hypoxia
	Dysglycemia and metabolites: BGC increased from 5.5 (1.6) to 7.8 ( 1.3) mmol/L; plasma insulin increased from 10.0 (1.8) to 13.0 (1.9) ng/mL; plasma glucagon decreased from 73.5 (10.3) to 60.3 (9.6) pg/mL
	Allocation method not described
Only continuous data reported


	Herpin 1999 {Herpin 1999 45}
Piglets
	N=12, at birth
Hypoxia vs. control without hypoxia
Hypoxia at birth by obstructing piglet airway at birth to prevent breathing for 4 min
Respiratory by ventilation if needed 
	Q1: Serial monitoring of BGC and lactate at 4, 5 6, 7, 8, 15, 20 and 75 min after birth
	Dysglycemia and metabolites: BGC higher than controls by 20 min, peaking at 75 min at a mean of 7.5 mmol/L (control mean 4.7 mmol/L); blood lactate higher than controls by 10 min, peaking at 30 min but remaining higher than controls at 75 min 
	Birth induced
Allocation method not described
Only continuous data reported


	Chang 1999 {Chang 1999 135}
Piglets

	N=63, <72 h of age
2x2 factorial controlled trial: HI vs. no HI; mild hypoglycemia vs. moderate hypoglycemia vs. normoglycemia
HI by carotid ligation, hypoxia (Fi02 0.08) for 30 min
Mild hypoglycemia induced prior to HI insult by 12 h fast (mean BGC 3.3 mmol/L); moderate hypoglycemia induced with insulin for 90 min before HI insult to achieve target BGC 1.7 to 2.2 mmol/L; normoglycemia achieved with maintenance IV dextrose (mean BGC 4.9 mmol/L) 
Euthanasia at end of HI period
	Q2: HI with mild hypoglycemia (mean 3.3 mmol/L) vs. moderate hypoglycemia (<2.2. mmol/L) vs. normoglycemia (mean 4.9 mmol/L)
	Neonatal brain injury: abnormalities of brain cell membrane function (reduced Na/K ATPase activity, lipid peroxidase products) were significantly increased with concomitant exposure to hypoglycemia
	Allocation method not described
Hypoglycemic groups received IV saline


	Chang 1999b {Chang 1999 216}
Piglets
	N=15, <72 h of age
Randomized to HI or sham control 
HI by carotid ligation, hypoxia (Fi02 0.08) for 30 min
Resuscitated by increasing Fi02
Euthanasia at 48 h
	Q1: Serial monitoring of BGC at baseline and during recover from HI at 0 h, 2 h, 24 h
	Dysglycemia: HI group BGC at baseline 5.2 (1.3) mmol/L, 0 h 8.4 (2.3) mmol/L; 2 h 7.0 (2.5) mmol/L; 24 h 6.5 (1.8) mmol/L; Control group 4.8 (1.3) mmol/L; 2 h 5.4 (1.2) mmol/L; 24 h 4.8 (1.2) mmol/L
	Adrenaline use not described
Glucose administration not described
After HI, brain glucose content followed the same trajectory as BGC
Only continuous data reported

	Thorngren-Jernec 2001 {Thorngren-Jerneck 2001 844}
Term lambs
	N=12, at birth (caesarean)
HI vs. sham controls
HI by cord occlusion until asystole Resuscitated after 2 min with CPR, including ventilation by endotracheal tube with Fi02 1.00, and epinephrine 0.01 mg/kg and sodium bicarbonate 4 mmol/kg IV each min until ROSC
Glucose IV commenced after resuscitation at 4.2 mg/kg/min 
Euthanasia at 4 h 
	Q1: BGC and lactate at baseline, after 10 min of cord occlusion, 4 h 
Q2: Post-resuscitation care with IV glucose 
	Dysglycemia and metabolites (Q1): baseline BGC 3.9 (1.1) mmol/L, lactate 12.7 (2.9) mmol/L; 10 min BGC 4.3 (1.5) mmol/L, lactate 15.6 (2.3) mmol/L; 4 h BGC 5.5 (2.4 mmol/L), lactate 11.5 (3.3) mmol/L [sham controls at 4 h BGC 7.6 (5.8) mmol/L, lactate 7.9 (1.6) mmol/L]
Neonatal brain injury (Q2): at 4 h after resuscitation, CMRgl 22.2 (8.4) µmol/min/100 g in HI group vs. control group 37.8 (6.1) µmol/min/100 g
	Allocation method not specified
Only continuous data reported


	Park 2001 {Park 2001 335}
Piglets
	N=39, <72 h of age
Randomized in equal ratio to sham control, TH no HI, HI no TH, HI + TH 
HI by bilateral carotid occlusion and hypoxia (Fi02 0.08) for 30 min

	Q1: BGC and lactate at baseline, 30 min after onset of HI, 4 h
	Dysglycemia and metabolites: 
HI + TH group: baseline: BGC 4.7 (1.6 mmol/L, lactate 1.5 (0.6) mmol/L; 30 min BGC 6.4 (0.3) mmol/L, lactate 7.7 (2.2) mmol/L; 4 h BGC 11.1 (1.8) mmol/L, lactate 3.9 (2.9) mmol/L [the BGC rise at 4 h was attenuated if HI was not treated TH: 6.1 (1.3) mmol/L]
Non-HI groups: TH increased BGC at 4 h: 5.5 (0.9) mmol/L vs. non-Th control 4.4 (0.9) mmol/L
	Use of epinephrine not reported
Only continuous data reported


	Park 2001b {Park 2001 102}
Piglets
	N=45, <72 h of age
Randomized in equal ratio to sham control (no HI) + maintenance IV dextrose, HI + maintenance IV dextrose, HI + hyperglycaemia or HI + hypoglycemia
HI by bilateral carotid occlusion and hypoxia (Fi02 0.08) for 30 min
Maintenance IV dextrose 5 mg/kg/min
Glucose/insulin clamp used to achieve hypoglycemia (<2.8 mmol/L) and hyperglycemia (>19.4 mmol/L) for 2 h immediately after HI

	Q2: maintenance dextrose in control vs. HI groups
Q3: HI and BGC>19.4 mmol/L, hypoglycemia <2.8 mmol/L, or maintenance IV dextrose
	Dysglycemia: animals exposed to HI receiving maintenance dextrose, compared to control animals receiving IV dextrose, had higher BGC at 30 min (mean 8.3 mmol/L) and 60 min (mean 7.0 mmol/L) after HI but similar BGC at 90 and 120 min
Brain injury: Compared to maintenance IV dextrose after HI, abnormalities of brain cell membrane function (reduced Na/K ATPase activity, lipid peroxidase products) were significantly increased with hyperglycemia after HI but not hypoglycemia 
	Use of epinephrine not reported
Only continuous data reported


	Dannevig 2011 {Dannevig 2011 153}
Piglets
	N=39, 14-34 h of age
HI with 20 s asystole via hypercarbia and hypoxia
Randomized, with stratification for sex to chest compressions after 30s, 60 s, and 90 s; epinephrine every 3 min until HR ≥60 pbm  
Euthanasia at 4 h
	Q1: BGC and lactate at baseline, asystole, ROSC, 4 h
	Dysglycemia and metabolites: weighted mean across groups: baseline: BGC 7.2 mmol/L, lactate 2.0 mmol/L; Asystole: BGC 12.7 mmol/L, lactate 9.6 mmol/L; ROSC: BGC 16.2 mmol/L, lactate 12.2 mmol/L
4 h: BGC 6.7 mmol/L, lactate 5.5 mmol/L (no significant differences among intervention groups)
	Epinephrine doses not reported
Allocation to the 90 s group discontinued at 50% recruitment due to prolonged time to return of circulation
Only continuous data reported

	de Lange 2012 {de Lange 2012 792}
Piglets
	N=16, 12-36 h of age
Hypoxia (Fi02 to 0.08) for 60 min
Randomized to 30 min of resuscitation with Fi02 0.21 or 1.00
	Q1: BGC and lactate at baseline, during HI, 1 h after resuscitation
	Dysglycemia and metabolites: baseline: BGC 5.5 (0.8) mmol/L, lactate 2.3 (1.2) mmol/L; HI: BGC 7.8 (2.6) mmol/L, lactate 11.8 (4.3) mmol/L; 1 h post resuscitation: BGC 5.1 (1.5) mmol/L, lactate 4.0 (2.6) mmol/L) (no significant differences among intervention groups)
Neonatal brain injury: at 1 h after resuscitation CMRgl was reduced by nearly 50%; baseline 21.2 (7.9) µmol/min/100 g, 1 h 12.6 (4.7) µmol/min/100 g (no significant difference between intervention groups) 
	Use of epinephrine not reported
Only continuous data reported

	Chathu 2008 {Chathu 2008 59} and Joseph 2010{Joseph 2010 136}
Rat pups
	4 d of age
Hypoxia vs. hypoxia + intraperitoneal dextrose (500 mg/kg) vs. hypoxia + hyperoxia vs. hypoxia + intraperitoneal dextrose (500 mg/kg) + hyperoxia vs. hypoxia + epinephrine 0.1 µg/kg + hyperoxia vs. hypoxia + intraperitoneal dextrose (500 mg/kg) + epinephrine 0.1 µg/kg + hyperoxia vs. controls
Hypoxia induced with Fi02 0.026 for 30 min 
Hyperoxia with Fi02 1.00 for 30 min
	Q2: Hypoxia with and without dextrose treatment (± hyperoxia and ± epinephrine)
	Neonatal brain injury: 
Cortical cholinergic function was impaired by hyperoxia and epinephrine treatment, which affected behavioural responses; dextrose treatment reversed the behavioural responses, as well as impaired cholinergic response 
Cerebellar dopamine D1 and D2 receptor expression was reduced by hyperoxia and epinephrine treatment; dextrose treatment reversed dopaminergic receptor alterations to near control levels
	Numbers of animals studied unclear
Allocation method not specified
These reports may represent the same study


	Anju 2009 {Anju 2009 166}
Anju 2010 {Anju 2010 1, Anju 2010 147, Anju 2010 599}
Anju 2011 {Anju 2011 31, Anju 2011 151, Anju 2011 129, Anju 2011 350}
Anju 2012
{Anju 2012 302, Anju 2012 629, Anju 2012 8}
Anju 2013 {Anju 2013 253, Anju 2013 287, Anju 2013 350, Raveendran 2013 80}
Rat pups
	Rat pups 4 d old
Same experimental model as Chathu 2008
	Q2: Hypoxia with and without glucose treatment (± hyperoxia and ± epinephrine)
	Neonatal brain injury: 
Dextrose treatment increased free radical scavenging capability in hypoxia and hypoxia + hyperoxia
Hypoxia upregulated hypoxia-inducible factor 1A and reduced expression of total GABA and GABA(B) and GABA(B) receptors and glutamate decarboxylase gene in the cerebral cortex and brainstem, contributing to respiratory inhibition; dextrose treatment reversed the receptor alterations and changes in GAD and hypoxia-inducible factor 1A to near control (hyperoxia also reversed the changes but was less effective)
Hypoxia increased the total cerebellar and brainstem 5HT and 5HT(2A) receptors along with an up-regulation of 5HT transporter and 5HT(2A) receptor gene, which were associated with altered cognitive responses; treatment with dextrose reversed serotonergic responses (hyperoxia also reversed the changes but was less effective)
Hypoxia decreased total cortical muscarinic receptors with reduced muscarinic M1, M2 and M3 receptor genes; dextrose reversed these receptor changes to near control levels
Long-term neurological function:
Dextrose treatment alone and along with oxygenation ameliorated deficits in spatial memory and learning deficits at 1 month of age
	Numbers of animals unclear
Allocation method not specified
These reports may represent the same study or series of studies



Data are mean (SD), unless otherwise specified. BGC, blood glucose concentration; pbm, heart beats per minute; CMRgl, cerebral metabolic rate for glucose; CPR, cardiopulmonary resuscitation; CSF, cerebrospinal fluid; d, day; HIE, hypoxic-ischaemic encephalopathy; IV, intravenous; ROSC, return of spontaneous circulation; KCL, potassium chloride; SC, subcutaneous; TH, therapeutic hypothermia. All studies routinely anaesthetized and ventilated animals during the study period, unless otherwise indicated. To convert BGC from mmol/L to mg/dL divide by 0.0555. 



