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Effect of hyperglycemia on mortality rates in critically ill children

Seonguk Kim, M.D,, Bo Eun Kim, M.D,, Eun Ju Ha, Mi Young Moon‘, Seong Jong Park, M.D.

Department of Pediatrics, Department of Pharmacy*, Asan Medical Center
University of Ulsan College of Medicine, Seoul, Korea

Purpose : To verify the effect of hyperglycemia on mortality rates in critically ill children and to identify the blood glucose

level that influences prognosis.

Methods : From July 2006 to June 2008, a total of 206 patients who were admitted to the pediatric intensive care unit
(PICU) at Asan Medical Center and who survived for more than 7 days were retrospectively reviewed. We analyzed the
maximum glucose value within 7 days in PICU, PRISM-IIl score and SOFA score within 24 hours, and mortality. We did
not perform an adjustment analysis of drugs affecting glucose level.

Results : The maximum glucose level within 7 days in PICU was higher in the nonsurvival group than in the survival group.
Using 4 cutoff values (125, 150, 175, and 200 mg/dL), the mortality of patients with hyperglycemia was found to be 13.0
%, 14.4%, 19.8%, and 21.1%, respectively, and the cutoff values of 175 and 200 mg/dL revealed significant differences
in mortalities between the hyperglycemic and normoglycemic groups. The PRISM-IIl score was not significantly different
between the hyperglycemic and normoglycemic groups under a glucose cutoff value of 175 mg/dL, but the SOFA score
was higher in the hyperglycemic group. Under a glucose cutoff value of 200 mg/dL, the PRISM-III score was higher in the
hyperglycemic group, and the SOFA score did not differ between the 2 groups.

Conclusion : Hyperglycemia with a maximal glucose value >175 mg/dL during the first 7 days after PICU admission was
associated with increased mortality in critically ill children. (Korean J Pediatr 2010;53:323-328)
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i ool A, A, TR A i, S8R S
A 24A13F ojdjel] 38t 47 740 AEE oS58 sequen-
tial organ failure assessment (SOFA) A1 71991 xo} 231
2}2] S FTE o =3}= pediatric risk of mortality III (PRISM—
D A58 Fakda T8 e 79 Bk 190] A 43)
o, A2 dele] whet 4 dFA7F AV 2 A
AR s 54 F ol @9 @5 T 7P =39 HuddA
= Tarlrh Tl 49 24413 oldje] Hi FgA7) |l 7Y
U Ha g9l Fdsivhd HuddxE 1 S IdE AR
sholom, AEROE T Y-S &Y F & el FolE
st g9 wigle)] disixle BAS AR itk olgA Ao
7 FAEE o] &ste] AETI H|AET Atolol vl FA TS
2 a¥go] APGEY B0l QlEA ALK

st Ao FEANA AFTEY HEE 18T VEs &
Bk g9 125, 150, 175 9 200 mg/dLE 27 183
ZIEoE e W HuEEA} VA E 2ed 18T
¥ g Atolel A PRISM-TIT A<=, €A SOFA
A, ot A Y 7I3E AFEE T5 vl Atk

FAEAS WindowsE SPSS 2 & 13 (version 15.1, Chi-
cago, lllinois, USA)& o]&3sl o™ gk g fs8l Stu-
dent’s t—test® AW WIE vl FholAly 7178 (chi-
square test)= Al&3I3 o APdEof #gk 3] (multiple lo-
gistic regression analysis) S A&3}tl PZke] 0.05 njvkel

B398 $AM0R §I8 Ao U

(e}

9

-

u
%) o103 Ha AL 4.245.04), 4 Al PRISM-III HF+=
25.616.0, 49 Al SOFA A+ 14.9+£2.2% . Z84H4 14
Al FkE T o 2 A aA A3H26.2%), A173A A3 (20.4
%), T&A 22(18.0%), 93eA AE(10.2%), A7 A3 (3.4
%), WAE o1%(2.4%), Aot HA3H(2.4%), 7Iet H3(1.0%)
TOF tpoFelelar o] F APESE Stoli= 26T 07 AFEES 12.1
% At (Table 1).

AETT B AET Abolel] Y Lo} et ol 9n] glE
o] it 1Y Al PRISM-III A4 v]AETo] 28.1+6.4
2 AET 2524581} o] QA ke ¢ Al SOFA 4
= sl v gETo] 15.842.30% AYET 14.8+£2.2 B} o]
QA s=ol, vjAETo] &I viE) i Al AW =% A
F7F Al YAl =UTHP<L0.05). Jd 7Y Bt HuEER =
AETO] 191.7£70.5 mg/dL o] il v]AETO] 254.8486.2
mg/dLE HJAETA 2u] QA Fol Y 7Y Bt Hud
A7} APGEY Ao S-S FERISHITHP<0.001) (Table 2).
AFGEC] Het s AAME A 7Y et HuEGR 7L A
WEoll 7]odskl o (P=0.016) PRISM-III A<=(P=0.992)
9} SOFA (P =0.609) & AFgEe] 932 uxA| ot

Table 1. Demographic Features

Variable n (%)
Gender
Female 100 (48.5)
Male 106 (51.5)
Age’ 4.2+5.0
Subspecialty
Cardiology 54 (26.2)
Neurology 42 (20.4)
Pulmonology 37 (18.0)
Hemato—oncology 32 (15.5)
Gastro—intestinology 21 (10.2)
Nephrology 7 (3.4)
Metabolic 6 (2.9
Neonatology 5 (2.4
Others 2 (1.0
PRISM-TII score” 25.6£6.0
SOFA score’ 14.9+2.2

Data are expressed as mean+ SD
Abbreviations : PRISM-TII, Pediatric risk of mortality—III; SOFA,
sequential organ failure assessment
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J S 125, 150, 175, 200 mg/dLi sas o 7t

g GG Abololl AMEE

125 mg/dLE 1839 7|0 = o}gi% uq1
= #ohs 1927 0% 83.5%%1 1L

H/H ]_Orh;]_
206 % 18
o] = At 3

ol= 25W O R AMFES 13.0%%°0M AFET 14%¥elA
APEEE obrk QGIEE 150 mg/dLE 82| 7|Fo® shgls

o Aol sjgahs o

T APE

£ AUk 175 mg/dLE 71F2 7 39S

dgah= Shol= 39.3% (81/20678) 1L
E2 19.8% (20/101%9), B4E3TY AMgE

15307 74.3% R0 ¥
= 14.4% (22/153%), B 3ddae] AFES
(3/537) = o] kot oA

< 5.7%
0] o) 313 Aol
]_‘: ﬁgﬂ?ﬁoﬂ
el A
> 4.8% (5/105

W Tl ARES vl P Aol RATHP.05),
200 mg/dL, 7ol D8] s bt 34.5% (71/

2009510 TAYT A

o] AVE

2 21.1% (15/71%), AAE
2 7.4% (10/135%) & F+ +7+9] 9Ju] Q)& Aol
= BYTH(P<0.05) (Table 3).

7h7ke] Ga) Rbel] wE AEA S} 8] AEAT PRISM-III

Table 2. Patient Distributions According to Survival

Effect of hyperglycemia on mortality rates in critically ill children

4. adEe| J[E0 WE UHA ST R o= Hl

AFGEC] F93 2folE R ude] 715X 175 mg/dL
9} 200 mg/dLolA 82 gAY Atolofl Ao FF
T2 wedals 9 Al PRISM-III A9} ¢19 Al SOFA A<,
SEAA 4 71 W APGES v s BT

175 mg/dL 71&elA] @ B] a8 Aol e Al
SOFA A 2 APFEAAME SAZSE foa 2o|7t AUUA
THP<0.05), Hel, 14 Al PRISM—HI g 9 Aol SR
A 717l A o) 2toli= §IStH(P >0.05) (Table 4). 200
mg/dL 7]ElME G AT Atolel gd Al
PRISM-III <+ ® APGEIA SAHCRE 723 2fo]7h 33
ANH(P<0.05), Hol, 49 Al SOFA A< 4 Ao} F3A4 ¢
A 71l M = 8 2Fol7k AITHP >0.05) (Table 5).

El
Il

T AgAlAA nddS &3] WA= EAlE EA o
Fofl o} e T FoE dA glom n¥FoT Qe I

Survivors (n=181) Nonsurvivors (n=25) P-value'

Gender

Female (%) 89 (49.2) 11 (44.0) 0.628"

Male (%) 92 (50.8) 14 (56.0)
Age, years 41449 6.0+5.7 0.121
PRISM-1II score within 24 hrs’ 252+5.8 28.1+6.4 0.042
SOFA score within 24 hrs’ 148+2.2 15.8+2.3 0.043
Maximal glucose within 7 days, mg/dL" 191.7£70.5 254.8+86.2 0.000
Median PICU LOS, days (IQR) 13.0 (9.0-22.0) 19.5 (10.0-28.8) 0.815

"Data are expressed as mean=*SD

by Student’s t—test
Tby chi-square test

Abbreviations : PRISM-III, pediatric risk of mortality—III; SOFA, sequential organ failure assessment; PICU, pediatric intensive care

unit; LOS, length of stay; IQR, interquartile range

Table 3. Mortalities According to Glucose Cutoff Values

Glucose Cutoff, mg/dL n (%) Survivors (%) Nonsurvivors (%) P-value
125 14 (6.8) 14 (100.0) 0 (0.0) 0.226°
>125 192 (93.2) 167 ( 87.1) 25 (13.0)

<150 53 (25.7) 50 (194.3) 3(5.7) 0.094°
>150 153 (74.3) 131 ( 85.6) 22 (14.9)

{175 105 (51.0) 100 ( 95.2) 5 (4.8 0,001

>175 101 (49.0) 81 ( 80.2) 20 (19.8)

<200 135 (65.5) 125 (92.6) 10 (7.4) 0.004

>200 71 (34.5) 56 (78.9) 15 21.D

Total 206 (100) 181 ( 87.9) 25 (12.1)

* .
Fisher’s exact test was done
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Table 4. Risk Scores According to Glucose Cutoff Variables

PRISM-TII score”
Glucose cutoff, mg/dL

SOFA score’
Nonservivors/Total

Survivors Nonsurvivors Survivors Nonservivors
<125 19.7+6.4 9.2+1.3 0/14
125-175 21.5+6.4 25.0%6.0 12.4+2.2 14.5+2.1 5/91
175-200 22.2+6.7 25.2+7.1 14.7+£2.1 15.6+£2.9 5/30
>200 25.7+7.4 27.1%£6.0 14.6%+2.8 15.3+£2.2 15/71

>
Data are expressed as mean+SD

Table 5. Risk Scores, Length of Stay, and Mortality According to Glucose Cutoff 175 mg/dL

>175 mg/dL {175 mg/dL P-value
Age, years 44+5.1 43+5.1 0.909
PRISM-III score 26.1£6.0 25.0+6.0 0.182
SOFA score 15.3+2.3 14.5+2.1 0.017
Median PICU LOS, days (IQR) 13.5 (8.8-26.3) 11.0 (9.0-22.0) 0.312
PICU death (mortality, %) 20 (19.8) 5 (4.8 0,001

Abbreviations: PRISM-III, pediatric risk of mortality III; SOFA, sequential organ failure assessment, PICU, pediatric intensive care

unit; LOS, length of stay: IQR, interquartile range
Data are expressed as mean®SD

Table 6. Risk Scores, Length of Stay, and Mortality According to Glucose Cutoff 200 mg/dL

>200 mg/dL <200 mg/dL P-value
Age, years 4.8+5.2 4.1£5.0 0.306
PRISM-III score 27.1£6.0 24.8+£5.8 0.010
SOFA score 15.3+£2.2 14.7+£2.2 0.085
Median PICU LOS, days (IQR) 12.0 (8.3-22.8) 14,0 (9,0-22,0) 0.606
PICU death (mortality, %) 15 2L.1D 10 (7.4) 0.004

Abbreviations : PRISM-1II, pediatric risk of mortality II[; SOFA, sequential organ failure assessment; PICU, pediatric intensive care

unit; LOS, length of stay: IQR, interquartile range
Data are expressed as mean+SD
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U ARl F2I8 Aol & BT YA SOFA H4
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499 Ak Aok ARLE Ao 9. e
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