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clinical progress in two preterm groups.

min), arterial blood gas analysis.

Correlation of serum total hydroperoxide levels and diseases of prematurity
Shin-Hye Kim, M.D., Hae Young Hur, M.D., Kyu Hyoung Lee, M.D., Ja Young Moon, M.D." and
Kyu Young Chae, M.D.

Department of Pediatrics & Physical medicine and Rehabilitation”
Pochon CHA University, Sungnam, Korea

Purpose : Total hydroperoxide (TH), free radical-mediated oxidation product can be used as a mea-
sure of free radical injury. The aim of the present study was to see if preterm newborns are at in-
creased risk for oxidative stress compared with term newborns, and to determine whether oxidative
stress during postnatal first 1 week is associated with clinical outcomes in preterm infants.

Methods : Serum TH levels of preterm infants (n=39) were compared with those of term infants
(n=24) on the postnatal day 1. Among the preterm infants, serum TH levels of uncomplicated group
(n=23) were also compared with those of complicated group (n=16) who developed oxygen radical
related diseases on the postnatal day 1 and 7. Retrospective analysis was performed to find out risk
factors for oxygen radical injuries based on birth history, laboratory data, neuroimaging findings and

Results : Serum TH levels on postnatal day 1 were higher in the preterm infant group than the term
infant group. Serum TH levels on postnatal day 1 in the complicated preterm infant group were
significantly higher compared with uncomplicated group, but there was no significant difference in
serum TH levels on postnatal day 7. Also, there was no significant difference in serum TH levels
between uncomplicated preterm infants and term infants. Serum TH level on postnatal day 1 was
independently associated with higher morbidity after adjusting for gestational age, Apgar score (5

Conclusion : Complicated preterm newborns are at increased risk for oxidative stress compared with
uncomplicated newborns and term newborns. Oxidative injury during the prenatal or postnatal day 1
is associated with adverse outcomes in preterm infants. Elevated TH levels on postnatal day 1 may
have a value to predict clinical outcomes in preterm infants. (Korean J Pediatr 2007,;50:746-751)
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Z4e 24 F 62
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2 FFEOIY 7AIEE Fol FAHEATE TH $%9 42
D-Roms test(Diacron Srl, Grosseto, Italy)& o] &3t tH?.

Table 1. Patient Characteristics

Prematurity Normal fullterm P

group (n=39)  group (n=24) value
Gestational age (wk) 31.7£3.0 383*15 <0.001
Gender (M/F) 20/19 13/11 0.824
Birth weight (gm) 1,665 =486 3,122+416 <0.001
Apgar score (1 min) 54%1.9 8.0+0.0 <0.001
Apgar score (5 min) 7674 9.0£0.0 <0.001

Abbreviations : M, male; F, female
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Pbb(wmdow ver. 12.0)& ©]&3ted 43}
Gom  T-test, Man-Whitney U test, Fishers exact test,
Bivariate correlation analysis, ZA|28 U5 JHAEAS AL

akinh frolaEe P<0.05E skttt

E| 1t

|&ob 397 9] AEFEL 31.743.0F, EAAFS 1,665+
486 golaL, whatolrt 24M e AEjFH L 383+15F, F4A
F2 31221416 g oAt} wlsolte] Apgar H4E 1E 54+
19 , b 541197 olow wtolro A= 7+ 8.040.0
90*00x olRt). AeFH, EAAF, Apgar FTE v Fo)

go] wkatoltol Hlal] o shAl

Eofole Aol

SO (P<0.001), BY A
Holx] ¢kSktH(Table 1).

[N
T

Mol &3 total hydroperoxide S&E

B

=
=)
o

besh wajobiel 49 ¥4 TH w8 vag 2,
186+42 U.Carr/L, WH2teb2 157£36 U.Carr/

njsolte B[k |
2 n)golrtol A FolEAl =Rkt (P=0.007)(Table 2).

3. B0 waE 0jS01Re] AN 53

Table 2. Total Hydroperoxide Level (day 1)

Prematurity Normal fullterm P
group (n=39) group (n=24) value

TH (U.Carr/L) on day 1 186+42 157+ 36 0.007

Abbreviation : TH, total hydroperoxide

Table 3. Complications in Premature Patients

Complicated group (n=16)

IVH =Grade 3, PVL, Brain atrophy 10
BPD 5
ROP =Stage 1 6
NEC =Bell' s stage 2 8

Abbreviations : IVH, intraventricular hemorrhage; PVL, perivent-
ricular leukomalacia; BPD, bronchopulmonary dysplasia; ROP,
retinopathy of prematurity; NEC, necrotizing enterocolitis
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Table 4. Characteristics of Premature Patients

Complicated Uncomplicated

group (n=16) group (n=23) P value

Gestational age (wk) 299+29 33.0%£2.2 0.001
Gender (M/F) 8/8 12/11 0.576
Birth weight (gm) 1,416%+459 1,838+434 0.005
Apgar score (1 min) 39*+16 6.4+1.3 <0.001
Apgar score (5 min) 6515 80*1.1 0.001
Delivery (N/C) 1/15 5/18 0.196
Blood gas analysis
pH 7.24%0.16 7.32+0.07 0.008
Base deficit -6.8+6.8 -49+29 0.864
Ventilator care 15 8 <0.001
Duration of ventilator — 10.1+19.4 21*1.1 0.019
care (day)

Abbreviations : N, vaginal delivery; C, cesarean Section

[JComplicated group M Uncomplicated group |

300
* T
J 200 ' ' ' l
T
O
3 - 4
I
"~ 100
0
day 1 day 7
Age (day)

Fig. 1. Total hydroperoxide levels of complicated versus un-
complicated premature infants on postnatal day 1 and day 7.
Abbreviations : TH, total hydroperoxide, “P=0.003, T p=0.724.

(P=0.019). 24 F o] 9

A 7] A9 (base deficit)dlE 3t 2po

o b A4

F SIS (Table 4).

2l total

okal, AF 7l FHITT 205464
188432 UCarr/LE @ Fio] tha Ehor FAHoR
9% 2ol Holx e AUThFig. 1).

5. gHE0| QIE 0|0zt A DHAtolze SM
total hydroperoxide &=
A Fol A" wEolt 23

2 Wk 4y Aol Tl Ry
4 543 249 TH $EE da

warlch. AT, AT,

Apgar A5 I AW wgolato] whatelgtel] HlE
3 A wkeop(P< 0001) Ha A HE RfoEk zjo]lE Holx
2K Table 1). %*@é H F%% vgol Wy Za Hit

168+36 U.Carr/L, %H2fo HL 157+36 U &
2 5ro) A ~7}o}% fz,—% BRI BAHoR F F71d
olgk ApolE Holx| eSktH(P=0.280)(Table 5).
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6. O|=0} SHE LMol 2/ CIX}IS It total
hydroperoxide SE=2t2| 27

ul&oltel EAY TH s=7F vsol S dale 93
AAET Aol A=A Lolrr] $18H4 Bivariate correlation
analysisE A&t EA8Y €3 TH =& A5, 24
Az, 1% 9 5% Apgar 85, 598 7t~ AAL Aol fofdh
A#dge] AR, 7 ZFe 71 fog deo FAHAE
HAtH(Table 6).

2ZA2E g IS ol 8ste] T TAY 9F QA
A AElFH, 5% Apgar A5, sWEIF~HALe pH, £4¢Y TH
TEEs A3 A3 AT (0R 0586, 95% CI 0.370-0.927,
P=0.022)7} TH X=(OR 1.046, 95% CI 1.010-1.085, P=0.013)

¢

Table 5. Total Hydroperoxide Levels (day 1) in Uncomplicated
Preterm and Term Neonates

Uncomplicated Normal
preterm fullterm P
group group value
(n=23) (n=24)
Gestational age (wk) 33.0£2.2 383115 <0.001
Gender (M/F) 12/11 13/11 0.815
Birth weight (g) 1,838 £434 3,122+416  <0.001
Apgar score (1 min) 54%1.9 80FX0.0 <0.001
Apgar score (5 min) 80*1.1 9.0£0.0 <0.001
TH (U.Carr/L) on day 1 168+36 157+36 0.280

Abbreviations : M, male; F, female; TH, total hydroperoxide
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Table 6. Bivariate Correlation Analysis for Total Hydroperoxide
Level (day 1) of Premature Infants Group

Correlation

coefficient P value

Gestational age (wk) -0.06 0.694
Birth weight (g) -0.06 0.694
Apgar score (1 min) -0.23 0.154
Apgar score (5 min) -0.12 0.464
ABGA

pH -0.13 0.431

Base deficit -0.13 0.400
Duration of ventilator care (days) 0.33 0.036

Table 7. Factors Influencing Morbidity assessed by Logistic
Regression Analysis

Independent variables Odds ratio (95% CI) P value
Gestational age (wk) 0.586 (0.370-0.927) 0.022
pH 0.004 (0.000-4867.0) 0.441
Apgar score (5 min) 2.701 (0.105-69.356) 0.548
TH (U. Carr/L) on day 1 1.046 (1.010-1.085) 0.013

(R2 of the model=0.512) Abbreviation : TH, total hydroperoxide
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