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Early stress hyperglycemia as independent predictor of increased mortality in
preterm infants

Young Sun Wee, M.D., Gae Hyun Ahn, M.D., Eun Gyong Yoo, M.D., In Sook Lim, M.D. and Kyu Hyung Lee, M.D.

Department of Pediatrics, College of Medicine, Pochon CHA University, Sungnam, Korea

Purpose : Stress hyperglycemia is common in critically ill adult patients. It is known as a predictor of increased mortality,
and intensive insulin therapy has been shown to improve the prognosis in such patients. We have investigated the relationship
between early stress hyperglycemia and clinical outcomes in preterm infants.

Methods : In this study, 141 preterm infants with a gestational age of less than 30 weeks were enrolled. The hyperglycemic
group was defined as that having maximum glucose of more than 150 mg/dL (n=61) during the first 48 h of life, and the
non-hyperglycemic group was defined as that having maximum glucose of less than 150 mg/dL (n=80). Perinatal history,
severity of illness using the Clinical Risk Index for Babies (CRIB) score, clinical outcomes, and mortality of the two groups

were compared.

Results : There was no significant difference in the gestational age between the two groups, but the birth weight (P<0.001)
was significantly lower, and the CRIB score (P<0.001) was significantly higher in the hyperglycemic group. Disseminated
intravascular coagulation (P<0.001) and clinically suspected sepsis (P=0.046) were more common in the hyperglycemic
group. Mortality was markedly higher in the hyperglycemic group (11.3% vs. 41.0%, P<0.001). On performing a stepwise
multiple logistic regression analysis, hyperglycemia (OR 3.787; 95% Cl 1.324 to 10.829), the CRIB score (OR 1.252; 95%
Cl 1.047 to 1.496) and birth weight (OR 0.997; 95% Cl 0.994 to 1.000) was independently associated with higher mortality.
Conclusion : Stress hyperglycemia within the first 48 h of life is independently related to increased morbidity and mortality

in preterm infants. (Korean J Pediatr 2007;51:474-480)
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P=0.007), "l&ol &
tropic agent)®] AH& RI=E 7
CRIB score(P<0.001) % P

A =tk A 4847 Fore] Wit ¥EY FUE(glucose infu-
sion mte)Q frol gt Z}O]ﬂ' Aoy Hat d(P<0.001) =

I Y (P<0.00D)E I = H(Table 2).

Table 1. Demographic Characteristics

P<0.001). HAUNED Tt HAF9 A3k 2 vgol gty
o] LARIE A F 7 Apelof] Aol zb QiGith AbES Y
gl A 41.0% 2 HlnE T 11.3%] Hlste] EUTHP<
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(¢}

A3 18 F(OR 3.787; 95% CI 1.324 to 10.829) CRIB score

Hyperglycemic group (n=61) Non-hyperglycemic group (n=80) P value
Male gender 39 (63.9%) 4 (55%) NS
Gestational age (weeks) 279%58 286+1.3 NS
Birth weight (g) 997 £ 264 1,179%270 <0.001
Twin pregnancy 8 (13.1%) 19 (23.7%) NS
Antenatal dexamethasone use 21 (34.4%) 25 (31.3%) NS
Cesarean section 39 (63.9%) 51 (63.7%) NS
GDM 2 ( 3.3%) 3 ( 3.7%) NS
PIH 12 (19.7%) 15 (18.7%) NS
PROM over 24 hours 28 (45.9%) 45 (56.3%) NS

Abbreviations : GDM, gestational diabetes mellitus; PIH, pregnancy induced hypertension; PROM, premature rupture of membrane

Table 2. Perinatal Characteristics and Management during First 48 h of Life

Hyperglycemic group (n=61) Non-hyperglycemic group (n=80) P value
Apgar score at 1 min 3.0*f16 40%+1.9 0.002
Apgar score at 5 min 53*1.7 6.1+t1.7 0.007
RDS 59 (96.7%) 73 (91.3%) NS
Inotropic agents use 47 (77.1%) 43 (53.7%) NS
CRIB score 7542 50%39 <0.001
SNAP score 18.7+11.3 12.8+6.4 0.002
Average GIR (mg/kg/min)” 42%1.0 43+0.7 NS
Average blood glucose (mg/dL)" 119+24 74+14 <0.001
Maximum blood glucose (mg/dL)" 211+60 111+23 <0.001

“Average levels during the first 48 hours of life.

"Maximum levels during the first 48 hours of life

Abbreviations : RDS, respiratory distress syndrome; CRIB, clinical risk index for babies; SNAP, score for neonatal acute physiology;

GIR, glucose infusion rate
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Table 3. Clinical Outcomes and Complications

(n=80) P value

Hyperglycemic group (n=61) Non-hypergly cemic group
PDA 38 (62.3%) 40 (50.0%)
BPD 29 (475%) 30 (37.5%)
NEC . 25 (41.0%) 24 (30.0%)
Sepsis 1 57 (93.4%) 65 (81.3%)
Sepsis 2' 19 (31.1%) 20 (25.0%)
DIC 44 (72.1%) 35 (43.7%)
IVH (= grade I) or PVL 34 (55.7%) 36 (45.0%)
ROP 19 (31.1%) 18 (22.5%)
Death 25 (41.0%) 9 (11.3%)

NS
NS
NS
0.046
NS
(0.001
NS
NS
(0.001

clinically suspected sepsis. ' culture-proven sepsis

Abbreviations : PDA, patent ductus arteriosus; BPD, bronchopulmonary dysplasia; NEC, necrotizing enterocolitis; DIC, disseminated
intravascular coagulopathy; IVH, intraventricular hemorrhage; PVL, periventricular leukomalacia; ROP, retinopathy of premature

Table 4. Clinical Courses among Survivors

Hyperglycemic group (n=36) Non-hyperglycemic group (n=/1) P value
Duration of mechanical ventilation (days) 9.7+ 102 72+96 NS
Age to regain birth weight (days) . 281+ 87 212+ 66 0.001
Age to reach full enteral feeding (days) 304+ 156 199+ 129 < 0.001
Length of hospital stay (days) 805+ 253 626+ 224 0.001
oral feeding ) 120 cc/kg/day
ol ;o] A dojupA ") o]#d dide drjdoze=
Table 5. Factors Influencing Mortality Assessed by a Step- @l AF el Vﬂ . ol - 1
wise Logistic Regression Model FQ A7l KR NS FFlr] Y3 YA A5 7)Ao
Independent variables Odds ratio (95% Cl) P value v el AGHE oje] A elg&elu ARES wol
. Het 712 Aol wEE g4 A BA o s A
Gestational age - NS Zghgol Al 19l el = chowt o] malte] ZukEl 70
Birth weight 0.997 (0.994-1.000) 0.035 TRAAANA Y G EE v opel el ke A
CRIB score 1.252 (1.047-1.496) 0.014 AbEo]l ket a?, 71Ee] G M3 ddE 3Rt
E@é - Hg Ml E sEday nEgEe] AgEel o vk du°.
Sepsis 1 _ NS A2 9% % AR proinflammatory agent) @A 283}
Sepsis 2 - NS H, &2 S UFE FAd FAFUAEA AL E
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HEO D VL e o100 00rs molecule) X F47] W-g B 5 oAste] 4% WS ta
yperglycemia 787 (1324 10829 : NN, G sl ] @A fe oAt we Gv U9
R of the model =0.338 SZol & Ay 5] 2] sl W Hp= = 3
clinically suspected sepsis. ' culture-proven sepsis. Tmaximum A Aol A AT ANO) e F8 R wHIE S7HIA °
glucose during the first 48 hours of life ) 150 mg/dL s FAA7I 2 A $F S AT, AW 2 E A
Abbreviations : CRIB, clinical risk index for babies; PDA, patent 5 o}slol o o = 1 BLol=Ala o
ductus arteriosus: NEC, necrotizing enterocolitis; DIC, dissemin- of ol % efshsh Ad fe] At SN A dATAEL
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