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= Abstract =

Effects of Antenatal Steroid on Postnatal Fluid Balance in Very Low
Birth Weight (VLBW) Infants during the First Week of Life

Jeong Eun Kim, M.D., Kyung Hur, M.D., Eun Na Choi, M.D., Ran Namgung, M.D.
Min Soo Park, M.D., Kook In Park, M.D., Chul Lee, M.D. and Myung Jun Kim, M.D.

Department of Pediatrics, Yonsei University College of Medicine, Severance Children’s
Hospital, Department of Diagnostic Radiology’, Seoul, Korea

Purpose : Antenatal steroid (AS) may result in lower insensible water loss (IWL), and
higher urine output (UO) in early life. We examined if the postnatal fluid balance differed
between infants exposed to AS or not (control) in VLBW infants.

Methods : Fifty—four VLBW infants were grouped into AS (n=24) or control (n=30). Fluid
intake, UO, IWL and maximal % of weight loss on day 1, day 2, day 3 and day 7 after birth
were analyzed. Daily maintenance fluid was determined in each infants by calculation of
insensible water loss (IWL=[intake-output]-Awt) and UO.

Results : Fluid intake (AS vs control; 117.2£33.9 vs 126.0+£29.6 mL/kg/d, P=0.315), IWL
(281£23.7 vs 21.1+£205 P=0.248), UO and maximal % of weight loss on day 7 were not
different between groups: similar findings were observed on day 1, day 2, and day 3 after
birth. Neonatal morbidities and clinical relevant factors were not different between groups.
The duration of assisted ventilation was shorter in the AS than in the control (10.8+9.2 vs
2761262, P=0.002). However, the difference disappeared after adjustment for RDS severity
and oxygenation index.

Conclusion : VLBW infants exposed to AS did not have an alteration in postnatal fluid
balance during the first week of life, when given fluid based on needs reflected by IWL and
UO. The decreased need for assisted ventilation in the AS group may be related to the
effects of steroid on fetal lung fluid absorption or maturity, but not on postnatal fluid balance.
(J Korean Soc Neonatol 2007;14:170-177)

Key Words : Steroid, Very low birth weight, Insensible water loss, Fluid balance
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A A AFY 2 Fml/kg/hr) o2 s

AFe Ak B ol 2L AFAZ o839 2459 5 3
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o A AF HAES 4 7 Tl 4 AFow

FE R am AT A AFAA 2AA s v

< Aok ZRE71E 80%2 wEE FA8)
S AFEZ7]ol AHgsiAth AY
Ho AEFE v|=o® Hw Fgbo] 95% Al 3kl AR RHZO|E FolF(n=24)o 4 AEFHL 287
Al 28D mivte g A Ed, Aedds 3 F2 +15%, ZAAFL 11481176 g¥1, HIFEF (n=

1. 2dHIH

===

M

o

am

ol= geoe] 28] Fof Foli, Aske] Tl §1& W 30)elM e AEFHLE 2861287, FAAFTE 1,100+
T RS FUAT A gl 2ARN Y AR 249 go ¥ FEREe] Aols)h Ik b Ay
FEE VIS, ANd Ee eud vha AAE S gEgal o Rg ol of i ofxy} M F o
Aldetgler] pH 7.25-7.40, 242 #9F 40-60 mmHg, 3§93 A4 2o]i= §1%1tH(Table 1). ®3 F 1
olbsterat et 35-45 mmHgE HRE AT it AFEFNAEE e Folo] HE(96% vs
AEA ek BEE JIARA AP SA AT 97%), 28] o) AARLHAE Foidt Folo HE
e Hlastgien 5717 dEet ddE des (375% vs 40%), A9 Abd W AL, S5
= [e]

N

+ respiratory distress syndrome (RDS) severity Wyl 7] okl mkgro] Hl &%= FARSEITH
score, Oxygenation index (OD), 23] o]/ #AWEA
AE G Fholo] vl A F718HE, Y A&k F
= A §17] 77|17 @ AAFA 7S Bl 1

= A

A
t}. RDS severity scores 4 9A] A% ARR

A d T A
HARLGA FAd 24 A% A WAR 285 WA A% 195 2461171 g, BF 294 2624192 ¢, A
A3t GAE Al weh 3R Ak O 3 394 280+230 g, A% 70 2814237 g® A
© AASAEE [(FY A e 7= gE)/A % olof wE o]zt glo] vl Ha, F wrgte] A
Augles Atstdnh aela Aol 3F I o]% ¢ TH Table 2).
7132 o|FAAT, FUH NEF, TFolde wHA 2) 494 Eofzk
=4 v&ol Bk, A el e FEES A AT Jolo] wE F 7t A ks vlas) B
e A W A ~E ROl = Foltel A AR 1 2 3 7UA 5
3. 84 A=
Table 1. Demographic Characteristics
FH3E A7 42 SPSS for Windows (Version.
B Antenatal No
12.0) & o]&3tdom 242t wigo] 7| &8 A F2 Har, steroid steroid
EFUAE AgARoH, ool BAY AL A 2 00
Wore] EAo] Wl chi-square test® independent Gestational Age (wks) 287+15 286+2.8
- = - _ = Birth Weight (g) 1148+176 1100249

— = A3 I8 3G ks v A|Er
t-test& A)BSAT. 220 FAT AT Detivery type (C-seo) 15 (6250) 22 (73.33)
FsA ANCOVARAM S ARE3tslom, Ptel 0.05%  Gender (Male) 16 (66.67) 14 (46.67)
o 22 495 FAHCE §93% 3oz s h Multiple gestation 3 (1250) 10 (33.33)

SGA 0C 0) 1 (3.33)

Apgar score (1 min) 34%1.6 27+t19

Apgar score (5 min) 53%1.8 44+19

Values are mean®SD (range) or number of patients
(%)
No significant differences between groups.
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Ao A7 AT 558+124 mL, 7541178 mL,
87.7%20.7 mL, 117.2%33.9 mLY 2™, 4bd 28 2o
= nREdFIME BF 19 5862169 mL/kg, BF
29 77.7%16.8 mL/kg, ¥F 39 91.1£24.4 mL/kg,
AF 79 1260£296 mL/kgE F ¥ ZF AT 1o
7} Z7Veel wel ke Frhskgl oy, Tzl 2}
ol7} 9 TH(Table 2). &3 €4 YEF 2 2F 5%
= Hlz=skdch

3) Azt

A ~E|Ro|E=E Fojtol M AT 1A AW
1.85 mL/kg/hr, A% 294 331 mL/kg/hr, A% 3
A 3.65 mL/kg/hr, AT 744 3.97 mL/kg/hr3i 3L, ¥
Foltol A A% 1 2 3 79 AWEE 247 182 ml/
kg/hr, 352 mL/kg/hr, 3.50 mL/kg/hr, 4.34 mL/kg/
hrZ F 71§ EF A5 o7t Skl we AW
& Z7rsld oy T aE3e AolE it Table 2).
anZe] o] w3k gl

4) zZtf NS AA2

F 22 A AF 2Aags vudnd by 2

Zolr oo FAATH HwAl A 2d A 2.61

1 ro

W
¥

Table 2. Fluid Intake, Urine Output and Insensible
Water Loss between Antenatal Steroid and No
Steroid Group

Antenatal No
steroid steroid
(n=24) (n=30)
Dayl
Fluid intake (mL/kg) 55.8+124 586*169
Urine output (mL/kg/hr) 1.85+0.86 1.82+1.08
Insensible water loss (g) 24.6+17.1 221+20.8
Day2
Fluid intake (mL/kg) 7541178 777%+16.8
Urine output (mL/kg/hr) 3311120 3524131
Insensible water loss (g) 262+19.2 27.3%27.0
Day3
Fluid intake (mL/kg) 8771207 91.1x244
Urine output (mL/kg/hr) 3.65+1.15 3.50*+1.06
Insensible water loss (g) 27.9%23.0 23.76+26.6
Day7
Fluid intake (mL/kg) 1172%£339 126.0£29.6
Urine output (mL/kg/hr) 3.97+1.40 4.34+1.05
Insensible water loss (g) 281£237 21.1%+205

Values are mean*SD (range)
No significant differences between groups
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, A% 394 8.09%, AT TLA 11.45%°] HAE
3L, vl A= ZH2) 2.47%, 7.57%, 11.81%°]
THAE YEHAL o= AF Yo7t Sl uhet
IE BF HAY AT Lol FUEkE 4FE B

. T1E7Fe] ZFolE fUATH(Table 3).
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3. MEEiet SEH AEHQt 2HHE AMF 22

gt FsAle AFE717Ee T aF ke AolE Kol
A skt A3 A RDS severity scoret™ A2
2ol fFolgtellA 136, WFOlIAA 17692 HF
ool wre AgS Ho BAH 9u= gidlon,
Ol Abd s Rol= Fojro Al AS 144 3.09, A
T 79A 146 o3, v]FAT A= 2+ 463, 2.07
o7 Abd ~EHRO|EE FAd FolA] BAHR F
oAl SEATHP=0.04, P=0.02). = AHd zH =
Fotoll A Z2ATA] RDS severity score$t 8% 1Y
A O7F W& 208 Hol Ao} T HIZT
%! wolrk Ho 571 49, Al 4
1

O
= A
SMEDERE E I SRS

of\
ol
=
Lo

W42l RDS severity score®t A% 143 7
£ BAG Fol P=0.1902 = FAH w7}

Tkl Z1dA Tl AAS, U eSS, frEld
<

,
HANEY, viobdnF, A4 FG ol B

ul
=1 = ,
o Aol YT EF F IEIN] ARES o)}

Table 3. Maximal % of Weight Loss between An-
tenatal Steroid and No Steroid Group

Antenatal No
steroid steroid
(n=24) (n=30)

By day2 Body weight change” 261%2.12 247%2.48
By day3 Body weight change 8.09+3.34 757+4.14
By day7 Body weight change 11.45+343 11.81+4.35

Values are mean+SD (range)
No significant differences between groups
‘Maximal % of body weight loss
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Table 4. Respiratory Status Mol ZEalel Aol Bolste] IF ¥ 75 (skin
Antenatal No » barrier function)& ZHAI7]= ALE B I¥ I T},
?t%ré)jg ?te—r??(i)? value Aszterbaum 57 rat pupselAl WERERE Fol7)
= = 9% E3] 4AF YSAEE HA4713 3 5
RDS severity score 1.36%£0.73 1.76%£0.87 0.0921 Raene z9un 714391, Okah =00 zabg
Dayl OI 3.09+1.22 463+3.80 0.0474 JRR o Ao u o
> 37 37 1] == 5] v Kol =
Day2 OI 164061 2104138 01169  raseA EI S FIAAEE S W) S5 At
Day3 OI 1.6510.68 201121 0.2064 A 7MEIAAA, HRE B AR E FAAAY
Day? 01 o 1.46+£050 2.07+0.85 0.0203 T AASGY agT B8 A A2 nlgow
As(zlste(i ventilation 10.8+£9.2 276%+262 0.0022 2 Omar EY€ wo] Z=rawon A AHRo|CE
ays
_ = = N _ .
Oxygen supply  2654+1860 449+3078 00003  TO1% 167 Sa AFA vioel A A% 27] 49
(days) T ERAA R EAS UF AS 2] AN F
Values are mean*SD (range) b B HEF R WAdgRlst o) 87 s ny
Abbreviations : O, oxygenation index; RDS, respira- g Baustglar o]#3t EyE AP AE|Ro|=Fo]
tory distress syndrome _
% B9 4AFe ASAROE N P )5S
A7) ol Aatsich 22t Jain 5
Table 5. N tal Morbidities bet G
able eonatal Morbidities between Groups kel mZol 1379S thAboR sERols ol
Antenata) Steroid - No steroid Fioh aslel A 48413 B B SR 2R FY)
A By R EAS AAR 24 29 AT
RDS 23 (95.83) 28 (93.33)
RO 22 Au|A Z=EH A a2 om =
PDA 7 (29.17) 8 (26.67) 7]’ =T 6 i A U \_EO] 7]°]’HT"|-——§ 07]'
BPD 9 (37.50) 15 (50.00) SHAIE b 2E o= o] friel Aratelrt v
NEC 0 ( 0.00) 2 (667 ofe] By 3RE Fo FIA i ST )
PC<0P‘ <>P53ige 3) (1) E 3(3)23 g 51888; Fe mAA et a3 50 £ A &
ystic . . _ -
HO Alsjule LA =X A= A A o<
IVH (>G3) 0 ( 0.00) 0 ( 0.00) HE AR S& AS Aol A 252l
Death 1 (417 3 ( 10.0) = Fols 3AF o Fold 2 2 dad vl
2= olak o sl 21 ;
Continuous variables are expressed as Mean®SD ol PIA= el gtk Haskaleh, 2E A% Jain
No significant difference between groups. 5ol A= Ay dlzazie] 1099 Aol
Abbreviations : RDS, respiratory distress syndrome; - N
PDA, patent ductus arteriosus; BPD, bronchopulmo- SholA], o] ZIxheqt AlAol A Fell B W3t gle]
nary dysplasia; NEC, necrotizing enterocolitis; ROP, L U= =3 Ao A el Hlar) ofyelE A o] ¢l
retinopathy of prematurity; PVL, periventricular leu- ~ o n ~ -
komalacia; IVH, intraventricular hemorrhage At #<* Dimitriou 5 2 ATolA= AEFTH I}
FAA TS XA A 2EHZo|EE Foidk 487
o Mool A AF 1A BHA ¥ £AS BEn
o & 2WE F7HE 7 gThe Basksitt
AP 2EH ROl Fojrt AR 7] AWES T
715 A& AWsls mUE jdoz Alv)Ee] vt 2
2 ATFARE E3t F4 AFA ATt Abd HAJD &gl gt wdde oe] 2R3k
ZE|Ro| 29 ol AF vpolo] W BiH FE £ Bidiwala 502 A% 27]d BolE olmrlE B
Ao] FFE MAA bk, 2w, o Fold Hol SR 2w 5o Foda gAglel AP o 7hew
e T 27t flas & 7 AT T o] HEF guE F7kel 93 Aoz Hisisled],
o} #HEsle] AEAA L SZVIA BHE Id8 s o] Baylis ¢} Brenner™ & rats®14] methylprednisolone s
e APLES AbolE HolA gttt AN TS B, AA ARES SV, A
A 2EHRoE BoE T AFAdA IR Ay UM L] H3l o olud o] E Alo]Flo]= A%
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9 AN =75 s GgS Frha sk 1%
Z %k MacKintosh &'"& wZolell A Ab4 Wb el
Folgt & AF A 1730 AA AT A= 7]
S HER AEAS2EHY] Aud AF5FES 34
st oy diza vt Zpolrt glithal sksich

al- Dahan 579 AFolX% AE 3 173 ALA

olZ-&e] Wbyt glleh Z1eu of2ld A vt
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o] 7 Ui AL wlsoto| A= Adobel F Aol AL

43e) ebds gk Bl gt 2
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%
Aol o Folg, 2w Ao AFALE,
O
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JO
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rlo
i_g{
ofy
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(o]}
a1
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L/kg, 75.4 mL/kg, 87.7 mL/kg,
117.2 mL/kgTh. o= AgdAFeA A5 14, 24, 3
o, 79 FAFE 22 70 mL/kg, 90 mL/kg, 110 mL/
kg, 150 mL/kgZ AaNZ FHF(pre determined
fluid)& T Aol Hls)] & AFolAe ol &

W B2 FR STl 71Este] AlLkd Al
il

FAIFo] ARgE AR, opvbin AlFhE fefgke] Fof
2 Qe Ak el Ro] =] Aot vk MA= &
47t A= 7ol ki Az i Aol
A A AF Arge AF 7AA F OF BT f
AR WEE Beledl, A 1, 2, 3U0 7Y ekl
ol Al AT agolt AvE} gt A
& A3 g 2

2 HlEERE 1
YA EFE 6 mgS 12413
B 43] 253 o] gnkgom FXH L
| & &} FAA7] Ze]7t w

o] gis] Al AT AFr} gl & Aol
% 23] o)} Folgk A2

& g

3

™

tlo

[\
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Elo 1

)
<

L 2 4.
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Fold A9t 130 %
*%

, na
1Ao, o]xe] dAelA= 13 F
I 2 .

FAIZE, HBFo R, Aot GF X, A, 35 F
S 3% &4 T 9% nE v 3E 183l
oF s},

AH AE| o= A7 AdPAL BEE o
Fog Abd 2HREo|E Fola] AP G} =AU
o] My Aadhs AR Hol Akx A Zol=
Folg &4 27 39 d5S F1F 74l
AUTE 3 oA HEHEFE Fowrd A9 Hit T
gte] om A A= AF7E AtH”. Moise 5
2 QA1 23-27F 240815 WFo R g AFoA S
A ABAIZE FF Wt ko] oAl HdaL =
7 oagd BoRS BRI vk shHa, Hehs
F7HAZIE 7142 WEebA] ot A drE e
W7t glojA oplm wx d3 AFgS FUMA7E A
o7 wsla glth Ee ki 2HZE=E AGdSE
Z3A71= A Qe Hole] #u] AAE 27| &5
Fo g 3F V%S SAANZTE Bt Qi) FH A
34 FEHAo| =& WA5E F9 Na, K-ATPased]

mRNAQ] W&& Aakx4d3slal Na, K-ATPase:®
A A ZWel| EAet=E YEF 5% $£%59 dUAE
Aeste] woto] AW HAE FFATh &
TP Ao Ak A RO = Folo
o} oGP Aol gl ofek #H
A 2 SE7IA B A8 FHE, AMYE
zkol & HolA]| erglrh. T1eup AEHRo|=E Fodh
oA AFEFT] ARSIl T #HUE B

Al RDS severity score®t A$ 144 w2 Ol 19
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AE o5 YR ¥t YFHow FAT A
AR, FAZY] olWAY] Fe WA FE £A
Zol7] 915 AAAA] AN T 2ol Aasin] G
AzAAF A 4 Felekel AgAel AF W
9 awee Ve 48 £ &4 #33 AF
Wask M8 ol Fold Amel Foje Folsol 1

thal Azka,

0]

5 F:E dTodAe SaA58AToklA b
ZH|RO|E Fof ofitol] mel AF 27] FE FIFAH

o ztol7b A=A dopr az} gl

Hb 8020039 1€5H 2005 129714 AlEgxs
HelolA A 1500 g WY FaAEFAAATIE
2 2~ RolEE FHA 28] o] T3 1HF(n=24)

I FolshA] e 2AF (=302 Wl F Azt
o] AF 1, 3 7849 A ol g aw =34
T &Y A Asdaed a2 29 AEHe v
ate] Al ARSI EFVIA deiet BdE
WFA 2ok AAgolr] Fo Age] WAE APTEC]

Zd 1 AF 1Y, 29, 3Y 7ol F F el F
FA Folgg AWy A ASHAEdE Fove 2
ol7} AAAUTE FPdsA AE 713t 1FEET] 24
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