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The effect of restricted fluid intakes in the first week of life on the
risk of bronchopulmonary dysplasia and patent ductus arteriosus in

very low birth weight infants
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Purpose : We investigated the effects of restricted fluid in the first 7 days of life on the risk of bron-
chopulmonary dysplasia (BPD) or patent ductus arteriosus (PDA) in very low birth weight (VLBW)

infants.
Methods :

riate analysis.
Results :

with maximal weight loss, urine output and mechanical ventilation duration.

Conclusion : In VLBW infants, when given based on needs reflected from IWL and UQO versus intake,
relatively low fluid intakes in the first week of life do not decrease the risk of BPD or PDA, and
vice versa. We suggest that calculation of daily fluid based on IWL and UO is appropriate for VLBW

infants. (Korean J Pediatr 2007;50:536-542)

Key Words : Very low birth weight, Fluid therapy, Bronchopulmonary dysplasia, Patent ductus art-

eriosus

Eighty three VLBW infants who lived more than 28 days were selected. The amount of
daily maintenance fluid was determined by calculation of insensible water loss (IWL) and urine output
(UO). Seventy to 80 percent of calculated amount was given to the ventilated infants. Subjects were
grouped into low (<25th%), moderate (25-75th%), and high (>75th%) fluid groups for the first 24
hours, 3 days and 7 days. Chi square tests analyzed proportions of subjects with or without morbi-
dities across fluid groups. Multivariate logistic regression was used to analyze the effect of fluid intake
on BPD or PDA, controlling for factors that are significantly associated with BPD or PDA by univa-

Rates of BPD and PDA were not significantly associated with fluid groups on each time
period. The result was the same after controlling for factors that are significantly associated with
BPD or PDA by univariate analysis. For the first 3 and 7 days, fluid intakes were positively related
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Table 1. Characteristics of the Groups according to Postnatal
First Day’s Fluid Intake Volume

Table 3. Characteristics of the Groups according to Postnatal
First Seven Days’ Fluid Intake Volume

Low Moderate High Low Moderate High

(n=20) (n=42) (n=21) (n=20) (n=42) (n=21)
Fluid (mL/kg/day) 41.2+40" 54164 84.9+15.7 Fluid (mL/kg/day) 789+7.3" 103.0+£83 1354%109
Gestational age” (wks) 29.1%15 289+15 27518 Gestational age” (wks) 29.2%1.3 28717 277%£19
Birth weight™ (g) 1,180£184 1,1561+187 1015*294 Birth weight (g) 1,165i183 1,154%+210 1,024+268
Male 2 (60.0%) 20 (47.6%) 12 (57.1%) Male 1 (55.0%) 19 (45.2%) 14 (66.7%)
PIH 6 (30.0%) 16 (38.1%) 5 (23.8%) PIH 7 (35.0%) 16 (38.1%) 4 (19.0%)
PROM >24 hrs 4 (20.0%) 6 (14.3%) 5 (23.8%) PROM >24 hrs 2 (10.0%) 9 (21.4%) 4 (19.0%)
Cesarean section 14 (70.0%) 30 (71.4%) 18 (85.7%) Cesarean section 18 (90.0%) 29 (69.0%) 15 (71.4%)
Multiple gestation 2 (10.0%) 10 (23.8%) 7 (33.3%) Multiple gestation 5 (25.0%) 8 (19.0%) 6 (28.6%)
RDS" 12 (60.0%) 40 (95.2%) 20 (95.2%) RDS 17 (85.0%) 37 (88.1%) 18 (85.7%)
1-min. Apgar 3.1%21 31*x1.7 2.8%12.0 1-min. Apgar 31+1.8 32120 2616
5-min. Apgar 53%£22 52%16 44*19 5-min. Apgar 55*1.7 50£2.0 47117
Maximal weight loss (%) 2.0£1.7 21%20 1.0£2.0 Maximal weight loss™ (%) 9.6+3.9 11232 132%31
Urine output (mL/kg/hr) 1.3+0.8 1.7+1.0 1.8+1.7 Urine output™ (mL/kg/hr) 28+04 35104  49+06
Ventilator duration (days) 10.8+11.7 153+133 195*15.1 Ventilator duration (days) 115%+9.3 149+13.7 19.6=*16.2
BPD 2 (10.0%) 8 (19.0%) 5 (23.8%) BPD 3 (15.0%) 6 (14.3%) 6 (28.6%)
PDA 5 (25.0%) 8 (19.0%) 4 (19.0%) PDA 5 (25.0%) 8 (19.0%) 4 (19.0%)

"P<.05, "Continuous variables are expressed as mean¥ standard
deviation

Abbreviations : PIH, pregnancy-induced hypertension, PROM,
prolonged rupture of membranes, RDS, respiratory distress
syndrome; BPD, bronchopulmonary dysplasia; PDA, patent
ductus arteriosus

Table 2. Characteristics of the Groups according to Postnatal
First Three Days’ Fluid Intake Volume

Low Moderate High

(n=20) (n=42) (n=21)
Fluid (mL/kg/day) 602+35"7 734+6.1 103.8+135
Gestational age” (wks) 296+12 288*15 271*16
Birth weight” (g) 1258125 1,145+208 953+235
Male 9 (45.0%) 23 (54.8%) 12 (57.1%)
PIH 8 (40.0%) 15 (35.7%) 4 (19.0%)
PROM >24 hrs 2 (10.0%) 9 (21.4%) 4 (19.0%)

Cesarean section 17 (85.0%) 33 (78.6%) 12 (57.1%)
Multiple gestation 4 (20.0%) 10 (23.8%) 5 (23.8%)
RDS 15 (75.0%) 38 (90.5%) 19 (90.5%)

1-min. Apgar 32+21 33+18 24%*16
5-min. Apgar 55120 51%t18 44*17
Maximal weight loss® (%) 71£32 86+t3.1 101+35
Urine output™ (mL/kg/hr) 2.3%04 29+06 41%+10
Ventilator duration” (days) 78+t71 150*11.7 23.0%17.7
BPD 3 (15.0%) 6 (14.3%) 6 (28.6%)
PDA 1 (5.0%) 10 (23.8%) 6 (28.6%)

"P<.05, "Continuous variables are expressed as mean¥ standard
deviation

Abbreviations : PIH, pregnancy-induced hypertension; PROM,
prolonged rupture of membranes; RDS, respiratory distress
syndrome; BPD, bronchopulmonary dysplasia; PDA, patent
ductus arteriosus
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"P<.05, "Continuous variables are expressed as mean ¥ standard
deviation

Abbreviations : PIH, pregnancy-induced hypertension, PROM,
prolonged rupture of membranes; RDS, respiratory distress
syndrome; BPD, bronchopulmonary dysplasia; PDA, patent
ductus arteriosus
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Fig. 1. Linear correlation between variables for the first 3 days. Fluid intakes for the first
3 days are negatively related with gestational age and positively related with ventilator
duration. For the first 3 days, maximal weight loss are positively related with fluid intakes
and urine output. Abbreviations : Max, maximal, Wt, weight.
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Fig. 2. Linear correlation between variables for the first 7 days. Fluid intakes for the first
7 days are negatively related with gestational age and positively related with ventilator
duration. For the first 7 days, maximal weight loss are positively related with fluid intakes
and urine output. Abbreviations : Max, maximal; Wt, weight.
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Table 4. Odds for Bronchopulmonary Dysplasia adjusted for
Selected Demographic and Clinical Variables by Multivariate
Logistic Regression Analysis

Risk of Bronchopulmonary dysplasia

Variable

Odds ratio 95% CI P value
Birth weight 1.000 0.996-1.004 915
Ventilator duration 1.076 1.009-1.149 .026
Patent ductus arteriosus 2.441 0.611-9.749 207

Abbreviation : CI, confidence interval

Table 5. Odds for Patent Ductus Arteriosus adjusted for Se-
lected Demographic and Clinical Variables by Multivariate
Logistic Regression Analysis

Risk of Patent ductus arteriosus

Variable

Odds ratio 95% CI P value
Gestational age 0.872 0.512-1.483 612
Birth weight 1.001 0.997-1.006 573
Ventilator duration 1.073 1.012-1.137 018

Abbreviation : CI, confidence interval
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