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Glucose metabolism and evaluation of hypoglycemia in neonates
Eun Young Kim, M.D.

Department of Pediatrics, College of Medicine, Chosun University, Gwangju, Korea

The fetus is completely dependent on mother for glucose and other nutrient transfer across the pla-
centa. At birth, when the maternal supply is discontinued, the neonate must adjust to an independent
existence. The changes in the neonate’s glucose homeostasis during this transition to the extrauterine
environment are influenced by the mother’'s metabolism and intrinsic fetal and placental problems.
Maturation of carbohydrate homeostasis results from a balance between substrate availability and coor-
dination of developing hormonal, enzymatic, and neural systems. These mechanisms may not be fully
developed in neonates, so the neonate is vulnerable to carbohydrate disequilibrium resulting in damage
to the central nervous system. Hypoglycemia is a relatively common metabolic problem seen during
newborn care. However its definition, management and long term sequalae remain controversial. Hypor-
glycemia occurs frequently as a transient disorder with excellent prognosis. It also may persist and
recur and cause permanent neurological complications. Although the key to effective treatment of
hypoglycemia is diagnostic specific, the maintenance of euglycemia is critical to the preservation of
central nervous system function. This article discusses physiology of perinatal glucose homeostasis,
focusing on evaluation and treatment of hypoglycemia. (Korean J Pediatr 2007;50:223-229)
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1) AN NE8ZS(transient hypoglycemia)

(1) BAS] A} Wt dad AP

O & A5: G ASAQ tolbutamide®} chlorpropamide,
o] 4?1 benzothiadiazide, 778 WE} 7728 tocolytic
A terbutaline® ritodrine Elo} # el g ME FA I

Aed BHE XA 24 F AETS fEdich

Table 1. Classification of Neonatal Hypoglycemia'”

I. Transient hypoglycemia
A. Associated with changes in maternal metabolism
1. Intrapartum administration of glucose
2. Drug treatment
a. terbutaline, ritodrine, propranolol
b. Oral hypoglycemic agents
3. Diabetes in pregnancy: infant of diabetic mother
B. Associated with neonatal problems
1. Idiopathic condition or failure to adapt
. Intrautering growth retardation
. Birth asphyxia
Infection
Hypothermia
Hyperviscosity
. Erythroblastosis fetalis
Other
a. latrogenic causes

PN e Oe W

b. Congenital cardiac malformations
II. Persistent or recurrent hypoglycemia
A. Hyperinsulinism
1. Beta cell hyperplasia, nesidioblastosis—adenoma
spectrum, sulfonylurea receptor defect
2. Beckwith-Wiedemann syndrome
B. Endocrine disorders
1. Pituitary insufficiency
2. Cortisol deficiency
3. Congenital glucagon deficiency
4. Epinephrine deficiency
C. Inborn errors of metabolism
1. Carbohydrate metabolism
a. Galactosemia
b. Hepatic glycogen storage diseases
c. Fructose intolerance
2. Amino acid metabolism
a. Maple syrup urine disease
. propionic acidemia
. Methylmalonic acidemia
. Hereditary tyrosinemia
. 3~hydroxy, 3-methyl glutaric acidemia

-0 o0 T

Ethylmalonic-adipic aciduria
g. Glutaric acidemia type II
3. Fatty acid metabolism
a. Defects in carnitine metabolism
b. Acyl-coenzyme dehydrogenase defects

D. Neurohypoglycemia(hypoglycorrhachia) due to defective
glucose transport
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@ BxW EAdA Ejoldt Ao}
A Aol 30-40%014 ®Ale] gl we Elo}

D(rebound hypoglycemia)®l
%=+ 5-10 mg/dL/minS

(2) AAotsl e AP A
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O BEEF 712 2 ST Gb Gl o AU 4
F A g A Aok 34 Al met ATl wd A
Aol Atk whab AR AFol 10%o1H BFE 6A7 T4 F A
Fol 30 mg/dL vlwboz WolAh A AAoleld AF A
& FAol mE AYge AT AE FHd Bl ah
o] mAL%e ostn BE 24A7F o]F A V)5S 3Ea
A A otE AF A 12-24M%F S AFE FEzAes ¥
G FAT F Aok vSotellHE 22T tAte Zad §4
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® AdT SHE] 6% H= A
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7 %= (hyperviscosity)
Aol 93t dld Z&(glycolysis) o2 o]

WE-S-A (refractory) A3
Fho] T8-T99 A3 HF-Hel

%’4?16}% Ag-ole AP o] WS =y =d §1x9] 44 9
& AdFFo] wAY = Q) wgole] FU JfEFY AR
o Al&3= Indomethacine F¢ 1A17F $HE S AskA]
71M 6-12A17H4 A2 TS AsA7IB= Fof Z4A 99
Z7gelof gy,

2) dopr| ¥ A0p7| X&HH NME8=2S(persistent hypo-

glycemia)
(1) AAA nAEdES
Al ol&d Bul NAL Trgo] HA g AExe

GLUT2 ®=:=3 A< &3l /‘ﬂilﬁi £0°]7}4 glucokinase
of ]3] <14t} = o] glucose-6 phosphate’} Hi ATPE A
d3tA "tk ATP/ADP H|9| F7h= AlEdel] l= ATP-sen-
sitive KATP channelS ©3]A "HETh o] B2+ Kir6.2¢)
SURI1(sulfonylurea receptor regulartory subunit)® 2 A5
o] oH Kir6.29k SURlI +dxt= A 1lpel A%t
A er KATPE €8 ey, ATP7F S7HHa 5271 2
A 9 ZFo] AlEYel FA o] AlETe gigs 4o

i, Zg TRE oA weo] AEFEW 2 Y e <

)

ILcucme B !
Glucose 'GTP! —APB I-Z-[I
aED e Insulin
___ Glutaﬂ(l;SH © exocytosis

o o—Ketoglutarate @° @
A \
o \

3
x 0. %%‘%,,
Rasting \

\

I'se Sulfonylurca )
| Diazoxide B

S Koure

Fig. 1. Current model of mechanism of insulin secretion by
the beta cell of the pancreas

Abbreviations : X, inhibition; v, stimulation; GTP, guanosine tri-
phosphate.

%3 Bu)7k dojuA Doi%(Fig. 1).

AR nQETEFL Aol D Jolrle] P B3 A %A
AEGZo] deleln] 87} oyt WS 50 mg/dL HuHe]
Ao % 9l&d %

=) E7F 2 pU/mLeldela, 84 f2 Ait
%7} 1.5 mmol/L "IRFe]H B -hydroxybutyrate =7} 2.0

mmol/L ¥, ZEIE 1 mgs AW FA & "do] 30
mg/dL °ld 7k Afolth. SF7k2 FAF & E7o] 30

mg/dL oI F7hetheE A2 1 Al Bt adEdd
Zol & Sz Ba7F dAH S 94‘3]??}‘420) ol&d
& A9 A-1(insulin like growth factor-1)9] & i
#UEZ Arho] =Lo] Hrh

el A= %% Al DEdYF
R VLI e i o B ARSI e

AR 3JQEdETL Fd Aol e EREHEH, O €
Aoz FAshe FduE Kirg.2v SURIWXVFJ EdWold 9
d BRI, AT Holn F2 4 AFHY AP F
’Fol AT diazoxidel}t nifedipine X] 525 2t glen
ZutEABERE G717 Fol@ 5 gloh giEEd A A8Ee] A
AA FWE A% el 95-98%2] #HF AAlEo] FHEG
@ 482 fFHd=EE T glucokinasett GDH(glutamate

dehydrogenase)2] 7]5°] S7tete & Woldl 23 Ay}
glucokinase LAEHVIZTLE EA Al A AFS Hola, AT
6719 o] Fell AHFzo] WAy Fiko] Ay’ GDH 19
o) r
<t AZAA F4e g |
= Zﬁ@%%% 21o]9} diazoxide(5-10 mg/kg/day) FolZ
A @ 2% XEZF(focal adenomatosis)< ©}F
® Kir6.2%F SURIFAALS] 71544 EdRo
27t Fast® @ Beckwith-

= o A% Al

t@}ﬂg%%ﬂlgﬁﬂﬂm

B T

=
X}oﬂﬁ ¢ & =23 ACTH 2ol Fwtel 49 Adde] vl
T 20%E F7HeTE Aol A7) AR 7S A sE 2 )13
Aol v & dow, goloA mi Aol e A
Az e} AARTsare] AYe wast B F o,
HaleA7 s A ST 271 ooy FA-AAA oY
’dS(septo-optic dysplasia)¥ 22 F4A ZHEo] Fyrd
At A2 E APTol o AT Ao A= I
A, FEE 7"*‘&’\101]% kol FE|EA Age] 53 GAIA
o AR 3] Aol AT AAA FADARFAS,
A &Y 9 B FEgdold Ay osiME ZEE AH
o o Aol FRbETh a2 AP I g A
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452 ACTH, ZE& 23S 2 A drp? gent strip)E °]83 Ful§& FIFSAVIE EHA AAlekeTl
o] WFHL AEHS o]&sluz Ao H|F] o BAE
8. N#Esel mg Fl ;:“éolur Q%léo%}iolE ;‘—‘;Elﬁj 7; ]3}15]/0 1=
1) & 4 YR Ao dkel okx FApAeA o Fdo] o]FoA]
ARPARJA AdGe] F4e Aol g By 7oz 43 of sty Ad8d T4 kel A9t WAool tist Hrlel o
TE2EQ ghEFER Bue ZUtE 2E AAAVE A48tE A F7 A8S Alds o 3t
Yehtes S0 23k JkE FEAY 9)Y Ho ExY 4 Arpde] g9 SA4S o= 49 F Edll(glycolysis) 2H&-
Holl W A4 Tdoz o4 Fo] A T4 To] Yebd 4= o el A 18 mg/dLel o] "WolAuR FHA EAjg o}
Atk ey AobA7] AEGe T H5o|H R Aol gt}
NS A F7H% Azl 7E, 719, & 1ZE A, 75 ol AdE APIFY dFH Fxle A"G Tl s
T, BAE, AU 1Y E54E, BE H E54E Fol  uwl 9] 40 mg/dL wvrelH, AW ) = FAM] o8 Z
Ao HEZ= el §lg F= Arh 2 AN B dEo R IHEe Agolth
2) ME 2HA} 4) FIHEQl HA
AdFZo] 1P (Table 1ol AP FFo] A= AlAole Fio AggSe A% 2-39 3|EHt T8y A% 1
z7ld 89 AAE Aldsta ge] AdoR f§AE w7k FA o A¥Pe] A&sAY nEFe x2Y For D
o) 1-2217F it} HARE A A (Fig. 2). 9ol tdE ¥ A4S A¥De] Ao wFd HAje] o]Folgel art Ao 7
de W 4AF HAeR FES FAHITE G EA A ol  wE A A™DF DA ol 2w HAE SRS Ad&d/
v Ao &3] A A AR ¥ o] HASnE 7] xxg ] g3 AEA Jded, AFE=E FJE<E ACTH, &
of A} Aldsfol ghrh, wlgolt Rl AF A 349 Az ERE FF7, dF ofuxal g AEA 2 Y B,
B dd AAE ol gk HolHET T Aol AuiAerR 9 opumAl B4 B {4 E4E dof @tk AHA ndsE
18F2I acid citrate dextrose @HO R wBHFLHE AlPst 4 AP Fo] 94 2 wlE SURIY Kir62 EdWoldl g f-ax}
$ R Ao BA AP EC] &Y Wi FrIHeR d A deasiv
e SAFr gt A¥EG TAE TWE A Tl A& i
W ARGl e Bt ol FolAok wk 4. 5 =2
3) 82 539 FoF 1) FEMQ MEES
Aol AT A= &3] XEd AFstEA W(rea FAo] Qe AYYFe X7d teiMe =] Ha v

‘ HIGH RISK OR SYMPTOMATIC NEONATE

l

Check glucose level
(reagent strip glucometer or laboratory)

Symptomatic and/or alucose

4—{ <40-50 me/dl HM’ > 40-45 ma/dL
< 25-30 mg/dL
! ' |

IV bouls 2 ml/kg D10W Begin feeding Begin feeding
Infuse D, W at Recheck serum l
4-8 ma/kg/min glucose within
Recheck serum glucose 30 min
with 30 min Follow clinically
¢—'—¢ Other evaluation
[ as indicated
v v Serum glucose Serum glucose ‘
Serum glucose Serum glucose < 40-45 ma/dL 2 40-45 mg/d|
> 40-45 ma/dl < 40-45 mg/dl or not tolerating
¥ ¥ feeding l v
Continue glucose | Repeat D, W bolus Continue feeding
infusion Increase i‘rLllmitJn every 3 hr I Svl_'nstploms id
Recheck serum rate D, ;W 10%-15% Recheck serum R{eﬁl g l?C:I'ISI er
glucose every Recheck serum glucose glucose every lm:;ll:,;m:,
1-2 hr within 30 min 1-2 hr

Fig. 2. Follow up and treatment of hypoglycemia in high risk or symptomatic
neonates’
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X L 10% ERT 89 2
mL/kgE 1.0 mL/min $E2 FY4& F P& 40-50 mg/dL

ol X% £ JEE TrYF FHE 6-8 mg/kg/mine F%

e
£

=2 T M

2 A& A "o FAEHA ¥ AS TETS A
AA Fd3ta 10-15%7H4 T2 £ e &dn 99
o] okdE w7} 30-60% HAoR Y HALE AT T
A =g B3 FUSE 9 FEE 125%E W7IA
ook v 1 o] EEG X9 Fo] Fad A F
A A =s B FFs okttt

3) X&H Ng=gs

() A9 g 229 F9

AFA ol AEZo] AEAY ALt 442 Y o
T HAE 8 A9S 53 16-20 mg/kg/ming TEFE A
£Ho R F43} 20 mg/kg/min ©1Fe] FUL =0 HA
=t

(2) BRI EHA)=

2y & A

D zAHoA Y] Iwd LHE F2ATIE ZEe] vk A4
2 d9d A5 98 12 mg/kg/min oY AEHAHY] I
FHgo] L3 A9 hydrocortisone sodium succinate(Solu-
Cordef) 5 mg/kg/days 12417 7+A0 2 Aoy H42 F

mg/kg(A 1.0 mg)S <5 W FAFSH

(4) Diazoxide

Aed B oA 2Hgo] 9y] wEel AHA udEdPZo
ARZ 2-5 mg/kg/dose?] HF AT HAOR
o, A5l gk whg 48-72A41 kel R,

(5) Somatostatin(long—-acting; octreotide acetate)

ey AFsaE FH gA Zgol dom 5-10 ug/kgE
6-8A1%F 1tA o7 Foldit)
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