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Normal Newborn Glucose Homeostasis

* Glucose is the major energy substrate
for placental and fetal meta bolism e o LEVELS OF BLOOD GLUCOSE 1IN NMEONATE

* At term, fetal levels ~10 mg/dL <
mother

* Maternal glucose concentrations 70-9C
mg/dL

* |In normal term newborns, levels reach
nadir to 55-60 mg/dL between 1-2
hours

Biood Glucose mqg /I00OmI
o e

Cornblath, NEJM 1965;273:378-81

* Over the first few days, levels steadily
increase to >70 mg/dL

PennState Health : o *multi
@ Childrer’s Hospital J Pediatr 2015; 166:1520-5 multiply by 1.15 to convert to plasma levels



Glucose Nadirs
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At birth, the continuous utero-placental umbilical infusion of glucose ends and levels nadir during the first several hours

Penn Health :
@ Ales = Kaiser, et al. Neonatology, 2018;113(4):353-9



Breastfeeding in the Normal
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PennState Health Br J Nutr 1984;52:87-95, Am J Clin Nutr 1988;48:1375-86, J Am Coll Nutr
Children’s Hospital 2001;20:209-11, Am J Clin Nutr 1991;54:81-92, Am J Dis Child 1986;140:933-6




Hypoglycemia—an Imbalance between
Glucose Supply and Utilization

 Decreased
substrate (e.g.,
IUGR)

* Hyperinsulinism
 Endocrine

abnormalities
 |EM
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Glucose
Supply
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Responses of Adults and to Specific

Glucose Concentrations
Adults

Clinical Counter-regulatory response

presentation or hyr5ical conseguence

Suppression of insulin release

PennState Health S :
Children’s Hospital Diabetic Emergencies, 2012
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Why are Newborns More Susceptible to
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Hypoglycemia: Evidence- vs Eminence-based

..no substantial evidence-based progress in defining what constitutes newborn
hypoglycemla and its relation to

Monitoring, prevention, and poglycemia remains largely

empirical, and has been d

and managing neonatal
hypoglycemia based on ased”...) rather than

evidenced-based long-t

Some international bodi
treatment and manage
There is no high-quality
hypoglycemia!

igher (PES) thresholds for
igh-quality evidence.
ent of transient neonatal

Neonatal hypoglycemia may entable causes of brain injury,
on the other hand, overtreatmen creased breastfeeding and brain
changes from repeated pain from heel lances, and treatment has never been
shown to be beneficial

PennState Health — '
Childrer’s Hospita Pediatrics 2011; 127:575-9 (AAP); J Pediatr 2015; 166:1520-5 (PES)



Clinically Significant Hypoglycemia
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@ PennState Health Pediatrics 2000: 105:1141-5
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Knowledge Gaps with Defining
Neonatal Hypoglycemia
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Flaws in the Definition of
Hypoglycemiz

Clinical: (“symptoms” estations occur with

other neonatal prc

Epidemiological: «
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American Academy -"‘; FROM THE AMERICAN ACADEMY OF PEDIATRICS
of Pediatrics NG

DIDICATLD TO THE HEALTH OF ALL CHILDRIN™ Candance for the Clinician in
Rendering Pediatric Care

Clinical Report—Postnatal Glucose Homeostasis In
Late-Preterm and Term Infants

2011

* This report provides a practi uide and algorithm for
the screening and su agement of neonatal
hypoglycemia, in late term SGA, IDM/LGA
infants

e ...expert panel...

e ...itis a pragmatic approach to a controversial issue for
which evidence is lacking but guidance is needed

PennState Health Tt : :
@ Children's Hospital Pediatrics 2011; 127:575-9



Screening and Management of Posthatal Glucose Homeostasis
in Late Preterm and Term SGA, IDM/LGA Infants

A A P ASYMPTOMATIC

Birth to 4 hours of age 4 to 24 hours of age

INITIAL FEED WITHIN 1 hour Continue feeds q 2-3 hours
Screen glucose 30 minutes after 1* feed Screen glucose prior to each feed

Initial screen <25 mg/dL Screen <35 mg/dL

Feed and check in 1 hour Feed and check in 1 hour

<25 mg/dL <35 mg/dL
IV glucose’ : IV glucose’
Target glucose screen 245 ma/dL prior fo routine feeds 2011

* Glucose dose = 200 mg/kg (dextrose 10% at 2 mUikg) andlor IV infusion at 5-8 mgkg per min (80~100 mLkg per d). Achieve
plasma glucose level of 40-50 mg/dL.

PennState Health . ——
@ Children’s Hospital Pediatrics 2011; 127:575-9



Pediatric Endocrine Society (PES)

 “Transitional Nec

* First 48 ho trations
* “For hig hypoglycemia
disorder a [pre-prandial]

d <48 hours”

should be

JEHUER:

 After 48 hc
worked-up t

2015

PennState Health : .
@ Children’s Hospital J Pediatr 2015; 166:1520-5, J Pediatr 2015; 167:238-45




Recurrent, Prolonged, and ¢ evere Neonatal Hypoglycemia is
Associated with Po L ong-term Neurodevelopment and
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4t Grade Ac' VE ent Tests:
“Real World” Assessments

@ PennState Health JAMA Pediatr 2015: 169:913-21
Children’s Hospital



* Transi

@ PennState Health JAMA Pediatr 2015: 169:913-21
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Unique Data and Resources Available in Arkansas

 All newborns had gluc
screening)

» Plasma glucose
* NICU lab with turr

e Glucose values
* “No Child Left B

 Achievement tes

rs (universal glucose

9705)

» All Arkansas publ
» Arkansas Departme

« Newborn data con
names

3: SSN, DOB, and

PennState Health _
Children’s Hospital JAMA Pediatr 2015; 169:913-21



Arkansas Dataset

* Newborn data
e All newbor

* Exclusions ynormalities, and

those wit
 4th grade te
* 10 years ¢

* Matched

* Matched and

guivalent

PennState Health : e
@ Children’s Hospital JAMA Pediatr 2015; 169:913-21



Initial Glucose Concentrations in Healthy Term Newborns were
Associated with 4™ Grade Literacy. Achievement Test Scores

* Definition of “healthy”™
e Full term (=37 weeks)
* AGA (10t-90th %-ile)
* Apgar score> 27

e No maternal DM or
substance abuse

* No polycythemia
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Multivariate Logistic Regression

—Primary ade
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@ PennState Health JAMA Pediatr 2015: 169:913-21
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Multivariable Logistic Regression (<40 me/dL cutoff)

TABLE 3. Final Models of Multiple Logistic Regression Predicting Achievement-test Proficiency

Literacy Mathematics
Variable aOR (95% CI) P Value aOR (95% CI) PValue

002

After adjusting for my , the odds of being
proficient for normoglycemic newborns were about 2
times that of hypoglycemic newborns

PennState Health ; 2
@ Children’s Hospital JAMA Pediatr 2015; 169:913-21



<35, <40, and <45 mg/dL Cutoffs for Transient
Hypoglycemia were Significant

Glucose Cutoff
(mg/dL)

Literacy Mathematics

@ PennState Health JAMA Pediatr 2015: 169:913-21
Children’s Hospital
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Important Considerations

e Given th:
expert c
other
scree

ary to
ad in
lucose

n the
sions

e Perhar
future

* or, perh:

@ gf?“ns,tate Health JAMA Pediatr 2015: 169:913-21
ildren’s Hospital



Does Early Feeding Affect Initial
Glucose Concentrations?

The Effect of Early Feeding on Initial Glucose Concentrations in
Term Newborns

Yin Zhou, MD', Shasha Bai, PhD?, Joshua A. Bornhorst, PhD?, Nahed 0. Elhassan, MD, MPH?, and Jeffrey R. Kaiser, MD, MA®

(J Pediatr 2017;181:112-5)

Objective To evaluate the influence of early feeding on infial glucose concentrafions in heatthy tem newboms
Who were not at isk for hypoglycemia.

@ PennState Health J Pediatr 2017;181:112-5
Children’s Hospital
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@ PennState Health J Pediatr 2017;181:112-5
Children’s Hospital



Glucose Concentrations for Early and Late Feeders in
Relation to the Glucose Screen




Farly vs Late Fe

e In all ir

@ PennState Health J Pediatr 2017:181:112-5
Children’s Hospital



Conclusion and Speculation
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@ PennState Health J Pediatr 2017:181:112-5
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Dextrose gel for neonatal hypoglycaemia (the Sugar Babies

Study): a randomised, double-blind, placebo-controlled trial

Deborah L Harris, Philip ] Weston, Matthew Signal, | Geoffrey Chase, Jane E Harding Lancet 2013; 3 82:2077-83

* |s treatment with 40% dextrose gel (buccally applied)
more effective than feeding along for reversal of
neonatal hypoglycemi babies?

* RCT

* 40% dextrose (n=1

* 1°outcome: treatme efined as BG
concentration <47 mg r 2 treatment attempts

e 2°outcome: NICU admission for the treatment of
neonatal hypoglycemia

(n=119) gel

@ PennState Health Lancet 2013:382:2077-83
Children’s Hospital



Sugar Babies Study: Results

% Treatment Failure % NICU Admission for Hypoglycemia

Dextrose Placeho Dextrose Placebo

PennState Health
@ Children’s Hospital Lancet 2013;382:2077-83
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PennState Health )
Children’s Hospital Pediatr Res 2018;198:156-61
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Design/Methods
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@ PennState Health Pediatr Res 2018;198:156-61
Children’s Hospital



Prophylactic Dextrose Gel Procedure

11123

Birth }

Feeding ¢

l Dextrose Gel Insta:
0.5 ml/kg

BG checked 30 J

Control Group

min later

PennState Health : -
@ Children’s Hospital Pediatr Res 2018;198:156-61



No Difference in 15t Blood Glucose
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2 |n NICU Admission

for treatment of hypoglycemia

@ PennState Health Pediatr Res 2018:198:156-61
Children’s Hospital
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Conclusion/Speculation
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After the Study was Completed, and During
Data Analysis...

Prophylactic Oral Dextrose Gel for Newborn
Babies at Risk of Neonatal Hypoglycaemia: A
Randomised Controlled Dose-Finding Trial

(the Pre-hPOD Study)

Joanne Elizabeth Hegarty'%, Jane Elizabeth Harding', Gregory David Gamble’, Caroline

Anne Crowther’, Richard Edlin®, Jane Marie Alsweiler’%**

PLOS Medicine | DOI:10.1371/journal.pmed.1002155 October 25,2016

PennState Health _
Children’s Hospital PLOS Med 2016; 10.1371/journal.pmed.1002155
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Pre- Study

* 19 outcome: hypc ing 48 hours

e 29 outcome: ac cemia

e of 200
4)

dextrose

* Newborns r
mg/kg had

* Newborns
gel were less

e NICU admissic
0.46, Cl 0.21-1.C

mon (RR

@ PennState Health PLOS Med 2016; 10.1371/journal.pmed.1002155
Children’s Hospital



Coors’ Study vs CHYLD Study (Pre-hPOD)

oD

Coors’ Stuc
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@ e ™ pediatr Res 2018;198:156-61, PLOS Med 2016; 10.1371/journal pmed. 1002155
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Outcome at 2 Years after Dextrose Gel Treatment for Neonatal
Hypoglycemia: Follow-Up of a Randomized Trial

Deborah L. Harris, PhD', Jane M. Alsweiler, FRACP, PhD?, Judith M. Ansell, PhD®, Gregory D. Gamble, MSc?,
Benjamin Thompson, PhD?, Trecia A. Wouldes, PhD*, Tzu-Ying Yu, PhD?, and Jane E. Harding, FRACP, D Phil?, on behalf of the
Children with Hypoglycaemia and their Later Development (CHYLD) Study Team*

% Neurosensory Impairment % Processing Difficulty

Dextrose Placebo Dextrose

PennState Health ;
@ Children’s Hospital J Pediatr 2016; 170:54-9
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Association of Neonatal Glycemia with
Neurodevelopmental Outcomes at 4.5 Years

Visual-motor
Integration Problem

Neurosensory Impairment Executive Function Difficulty

60
50
40
30

20
0

Normoglycemia Hypoglycemia

Normoglycemia Hypoglycemia Normoglycemia Hypoglycemia

Neonatal hypoglycemia was associated with a dose-dependent increased risk of poor
executive function and visual motor function at 4.5 years, may influence later learning

PennState Health
Children’s Hospital

JAMA Pediatr 2017;171(10):972-83



Other Hypoglycemia Development
Studies (Observational)

e Lucas, e g/dL on

>3 days

 Brand,
hour a
on 4 ye:«

o /dL at 1
arence

e Tin, et al dL on >3

days, no ¢

PennState Health BMJ 1988;297:1304-8; Arch Dis Child 2005;90:78-81; Pediatrics 2012;130:€1497-503
@ Children’s Hospital
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Bottom Line
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Bottom Line (Opinion)

-based recommendations from ti
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Proposed Randomized Controlled Trial for the
Treatment of Asymptomatic Transient Neonatal
Hypoglycemia

| be
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* During the
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e 1° outco

Integratio ool age)
* RO1 applica

* Please contact me with any ideas

PennState Health
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Cellular Metabolism

Glucose

PennState Health
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Cellular Metabolism

Glucose |
1

e

+ 6(0,) — 6 (CO,) +6(H,0) + ATP

@ PennState Health JRGGEEEE Carbon  Water
Dioxide

Children’s Hospital



Hypoxic Ischemic Brain Injury
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Hypoxic Ischemic Brain Injury
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Hypoglycaemia and hyperglycaemia are associated
with unfavourable outcome in infants with hypoxic

ischaemic encephalopathy: a post hoc analysis

of the CoolCap Study

Hypoglycemia is
associated with 6.2
increased risk of
unfavorable
outcome

Hyperglycemia is
associated with 2.7
increased risk of
unfavorable
outcome

Percentage of subjects

EEEEEREREER

PennState Health S
Children’s Hospital Basu et al. Arch Dis Child Fetal Neonatal Ed 2016;101:F149-55



Hyperglycaemia in infants with hypoxic—ischaemic
encephalopathy is associated with improved
outcomes after therapeutic hypothermia:

a post hoc analysis of the CoolCap Study

Table 3 Effect of hypothermia therapy on risk of death and/or severe neurological disability at 18 months
Rate of primary outcome Relat ive difference® in risk Absolute difference” in risk

Cooled Not cooled
Group nftotal (%)  wiotal (%)  Unadjusted RR (95% CI)  aRR {95% CI) Unadjusted RD (95% Cf}  aRD (95% C1)

el 54799 [55) 89 (67 081 {064 o 1.02) 077 {063 0 03) —13% (—26% 1o 1%) —16% (—28% to —3%)

12-hour Glucose
zsu: ) 2uz (S0 0.9 (064 10 1.49) [ossrowin] 1% wan 5% —2%% 0 16%]

I-I'p:gﬁaum 45 B0 11713 (85) 095 (058  1.55) 108 (052 0 2.00) —5% (—45% to 36%) 1% {—53% b 55%)
Hpemhraamia 2747 (58) 3440 (80) Q.72 {054 1 0.9) 080 (0660 09) —23% (—41% to —4%) —I2% {—39% to —4%)

"The mbemrie group s s of irtars that e ot aobed” tor sl eldive risk and RD modeks.

1The NNT i ¢ deulsted fom the sRD poim stimate and prees The number of irlars tit would hawe 10 be moled in order b prevent ane urtlavousstile 18-month outame. The
NNT i rounderd 10 1he next Fighest whabe imeger. The MNT i riot esmated kor the Inpoglycsemia groun snce e poin esimate doss not relic) & dik reducBon coresed by

by prtrer i Brenacn.

ARy adprted risk diflerence aRR, adjied risk ralio; WNT, nummier nested 1 pesl

Children’s Hospital

@ PennState Health Basu et al. Arch Dis Child Neonatal Fetal Ed 2017;102(4):F299-306



Hyperglycaemia in infants with hypoxic—ischaemic
encephalopathy is associated with improved
outcomes after therapeutic hypothermia:

a post hoc analysis of the CoolCap Study

Table 3 Effect of hypothermia therapy on risk of death and/or severe neurological disability at 18 months
Rate of primary outcome Relat ive difference® in risk Absolute difference” in risk

Cooled Not cooled
Group nftotal (%)  wiotal (%)  Unadjusted RR (95% CI)  aRR {95% CI) Unadjusted RD (95% Cf}  aRD (95% C1)

Dvesll 5489 {5) B9 (a7) 081 (064 1.02) 0.77 (063 0 0.94)  —13% (—25% to 1%) —16% (—28% to —3%)
12-hour Glucose profile
Morm mia 2347 #9) 204z (50) 0.98 (064 0 1.49) 0.95 (0700 1.27) —1% (—22% to 20%) —5% (—26% 1 16%)
Hgtoghyc aeamis 45 @80 11113 (85) 095 (058 © 1.55) |1.ﬂ3 {052 I.ﬂﬂl —5% (45% to 36%) |Hh (53% b 551.]|
Hiytoyeag by 22113 2747 (58) 32740 (80) 0.72 (054 © 0.95) 0.80 {066 w0 9M)] —23% (—A1% to %) — 1% (—39% to —4%)
"The mlemnce goup comits of infants that ae ‘not moled” for sl mldive risk and RD models.

iThe HNT & cdculsted ‘ﬂ'l'l'lf'!.'ﬂ]pﬂ"l'l. ammerdpamuwmnhﬂiﬂm Tl il P 16 hﬂdhﬂﬁmmﬂﬂﬁlﬂmm.m
NNT i rounded 10 The next bighest whabe integer. The NNT i not esimated for he byto glycsemia group since e poir exBmate doss not relba a dik reducon aresed by

rypotier i Brensy.
Rl s risk diflerence SRR, scjuted risk ratio; MNT, rumier nesded 1o Basl

Children’s Hospital

@ PennState Health Basu et al. Arch Dis Child Neonatal Fetal Ed 2017;102(4):F299-306



Hyperglycaemia in infants with hypoxic—ischaemic
encephalopathy is associated with improved
outcomes after therapeutic hypothermia:

a post hoc analysis of the CoolCap Study

Table 3 Effect of hypothermia therapy on risk of death and/or severe neurological disability at 18 months
Rate of primary outcome Relat ive difference® in risk Absolute difference” in risk

Cooled Nt conled
nftotal (%)  wiotal (%)  Unadjusted RR{95% CI)  aRR {95% CI) Unadjusted RD 85% CI}  aRD [95% CI)

el 54199 [55) a9 (87) 081 (064 © 1.02) 0.77 (063 0 094) —13% (—26% to 1%) —16% [—28% to —3%)
12-hour Glucose profile
2347 {19) 21/42 {50) 038 (0.64 1 1.49) 09 (000127 —1% (2% to 20%) —5% (—26% D 16%)
45 B0 11713 (85) 0.95 (058 1 1.55) 108 (052 ©2.00) —5% (—45% to 36%) 1% {—53% 1o 55%)

2747 (58) 3440 (80) Q.72 {054 1 0.9) Il‘.'l.lﬂ:] {066 B IL'I.'EI'!II —23% (1% to —4%) —I2% (—3%% to A%)] 5

"The mbemrie group s s of irtars that e ot aobed” tor sl eldive risk and RD modeks.
1The NNT i ¢ deulsted fom the sRD poim stimate and prees The number of irlars tit would hawe 10 be moled in order b prevent ane urtlavousstile 18-month outame. The
NNT i rounderd 10 1he next Fighest whabe imeger. The MNT i riot esmated kor the Inpoglycsemia groun snce e poin esimate doss not relic) & dik reducBon coresed by

by prtrer i Brenacn.

ARy adprted risk diflerence aRR, adjied risk ralio; WNT, nummier nested 1 pesl

PennState Health

: ; : Basu et al. Arch Dis Child Neonatal Fetal Ed 2017;102(4):F299-306
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Rate of Death and/or Disability in Infants with HIE is
Increased with Greater Exposure to Hypocapnia

Rate of Death or Disability (%)

Cumulative exposure (in hours) to hypocapnia (<35 mm Hg)

PennState Health - qEQ-
@ Children's Hospital Pappas, et al. J Pediatr 2011;158:752-8



Lower PCO, is Newborns with HIE is Associated
with Unfavorable Outcomes
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This is Your Baby's Brain
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Children’s Hospital
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EFFECTS OF DRUGS
ON THE HUMAN BRAIN.
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ASYMPTOMATIC
American Academy of Pediatrics (AAP)-adapted Pediatric Endocrine Society (PES)-adapted

Birth-4 h Birth-48 h

~

<25 mg/dL 25-40 mg/fdL <25 mg/dL 25-50 mg/dL »50 mg/dL

—i.,ﬁ,

<25 mg/dL 25-40 mg/dL <25 mg/ 25-40 mg/dL

F

=40 mg/dL

25-50 mg,/dL

<35 mg/dL 35-45 mg,/dL

! i =50 mg/dL
a LE3: eyt

<35 mg,/dL 35-45 mg/dL

.--“__‘_-i_h“"“
NiICU
s Management of asymptomatic at risk-newboms: 35-36
weeks, IDMs, SGA, and LGA using AAP vs PES Guidelines

=45 mg/dL *45 mg/dL

¥
____}__“_ Feed: breastfeeding, donor breastmilk, or formula
- .
Gl e POC glucose: use Nova Biomedical StatStrip

CHEEIEE

Dextrose gel: 0.5 ml/kg massaged into left and right buccal

<45 mg/dL >45 mg/dL mucosa
g/ e/ AAP: If newborn has POC glucose »45 mg/dL (4-48 h) and

follow-up value is =45 mg/dL, then return to age-based
algorithm for management; if remains low, admit to the NICU
PES: If newborn has POC glucose =50 mg/dL (Birth-48 h) and
follow-up value is <50 mg/dL, return to algorithm for

=45 mg/fdL =45 mg/dL . . .
Penn management; if remains low, admit to the NICU
L2 May give up to 3 doses of dextrose gel

Childre & __Nlcﬁ__::)

S——

24-48 h




Achievement Test Scores for
Hypoglycemic and Normoglycemic

1000

800

0 200 400 600

Literacy Mathematics

BN <ss5mgrdl [ ] =35 mgrdL
] <aomgrd [ | =40 mg/dL
BN <45 mgrdl [ ] =45 mg/dL

Unadjusted

PennState Health :
Children’s Hospital JAMA Pediatr 2015; 169:913-21



Comparison of
Neurodevelopmental Studies

Lucas

Year 1988 (early ‘80s)
Multicenter Yes, 5
Population LBW <1850 g

N 661

Age at FU 1.5 years

% FU 92%
Hypoglycemia defn <45 mg/dL on >3 days

N (%) hypoglycemic 104 (16%)

Plasma glucose Lab (plasma)

Duration of monitoring 9 weeks

Pre-set sampling No
Prospective data
collection Yes

Study design Prospective observational
Adjusted for SES/Mat Ed Yes
Tests Bayley

Hypoglycemia: poor
outcome

@ Penns ek BMJ 1988;297:1304-8
ildren’s Hospital



Year

Multicenter
Population

N

Age at FU

% FU
Hypoglycemia defn

N (%) hypoglycemic
Plasma glucose
Duration of monitoring

Pre-set sampling
Prospective data
collection

Study design
Adjusted for SES/Mat Ed
Tests

Hypoglycemia: poor
outcome

Comparison of
Neurodevelopmental Studies

Brand
2005 (‘97-98)
No
Healthy term LGA
75

4 years

64%

<40 at 1 hr, <45 mg/dL after

60 (80%)

? (blood glucose)/plasma
DOL #1

Yes

Yes
Prospective
No
Denver, Behavior, |IQ

No

PennState Health : : =
@ Children’s Hospital Arch Dis Child 2005;90:78-81



Year

Multicenter
Population

N

Age at FU

% FU
Hypoglycemia defn

N (%) hypoglycemic
Plasma glucose
Duration of monitoring

Pre-set sampling
Prospective data
collection

Study design
Adjusted for SES/Mat Ed
Tests

Hypoglycemia: poor
outcome

PennState Health
Children’s Hospital

Comparison of
Neurodevelopmental Studies

2012 (‘90-91)
Yes, 13
<32 weeks
566
15 years
81%
<45 mg/dL on 23 days

47 (8%)
Lab (blood glucose)
10 days

Yes

Yes
Prospective case-control
No
1Q

No

Pediatrics 2012;130:e1497-503



Year

Multicenter
Population

N

Age at FU

% FU
Hypoglycemia defn

N (%) hypoglycemic
Plasma glucose
Duration of monitoring

Pre-set sampling
Prospective data
collection

Study design
Adjusted for SES/Mat Ed
Tests

Hypoglycemia: poor
outcome

PennState Health
Children’s Hospital

)

Comparison of

Lucas
1988 (early ‘80s)
Yes, 5
LBW <1850 g
661
1.5 years
92%
<45 mg/dL on >3 days

104 (16%)
Lab (plasma)
9 weeks
No

Yes
Prospective observational
Yes

Bayley

Yes

Neurodevelopmental Studles

Brand
2005 (‘97-98) 2012 (‘90-91)
No Yes, 13
Healthy term LGA
75 566
15 years
81%
<45 mg/dL on 23 days

<32 weeks

4 years
64%
<40 at 1 hr, <45 mg/dL after

60 (80%) 47 (8%)
Lab (blood glucose)
10 days

Yes

? (blood glucose)/plasma
DOL #1

Yes

Yes Yes

Prospective Prospective case-control
No No

Denver, Behavior, 1Q IQ

No No

JAMA Pediatr 2015:169:913-21

Kaiser
2015 (“98)
No
23-42 weeks
1395
10 years
72%
<35, <40, <45 mg/dL

89 (6.4%); 143 (10.3%); 269
(19.3%)

Lab (plasma)
3 hours

Yes

No

Retrospective




Blood Ketones After 48 Hours of Age in Breastfed Infants
and the Relationship to Glucose Concentrations

r=-0.561, P <.001
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PennState Health : )
@ Children’s Hospital Futatani et al. J Pediatr 2017;191:76-81



Pattern of Glucose Concentrations for ELGAN,
PT, LPT, and FT Newborns with 95% ClI

PennState Health
Children’s Hospital

Predicted Glucose (mg/dL)
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Predicted Glucose (mg/dL)

Predicted Glucose (mg/dL)

Preterm
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Interval between birth and specimen collection (min)
—— — Average predicted value 95% CI

Full Term
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Kaiser et al. Neonatology



Aerobic Cellular Respiration

Oxidative
Phosphory-
lation

6 (CO,) +6(H,0) + ATP

Carbon Water
Dioxide

PennState Health
Children’s Hospital



