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Cumulative Effects of Positive Pressure Ventilation
on the Development of Chronic Lung Disease in
Very Low Birth Weight Infants

Bo Hoon Kang, M.D.", Ji Hyun Yoon, M.D.", Min Soo Park, M.D.*‘T,
Ran Namgung, M.D.", and Chul Lee, M.D."

Department of Pediatrics* Yonsei University College of Medicine and
Perinatal Cen[er Yongdong Severance Hospital, Seoul, Korea

Purpose : Barotrauma is one of the most important risk factors of chronic lung dis-
ease (CLD) in neonates. However, so-often called 'high pressure’ does not specify the
magnitude or duration of positive pressure ventilation in relation to development of CLD.
We investigated whether cumulative effect of positive pressure ventilation over time was
more closely associated with CLD than the magnitude of maximal peak inspiratory
pressure (PIP) or mean airway pressure (MAP).

Methods : Clinical data were collected from 53 very low birth weight (VLBW) infants
(24, CLD and 29; non-CLD) who were treated with mechanical ventilation due to respira-
tory distress syndrome (RDS) at the neonatal intensive care unit (NICU) in Yonsei Uni-
versity Medical Center. Areas under the pressure-time curve for peak inspiratory pressure
(AUCpp), mean airway pressure (AUCwyap), and FiO; (AUCrog) were calculated from
hourly changes of the ventilatory parameters plotted against time during the first 5 days
of life, and were compared with the magnitudes of episodic, maximum PIP, MAP or FiO..

Results : The AUCyap and AUCpp in CLD group was significantly higher than in
non-CLD group (639.8+142.9 cmH:0 hr vs. 4742%1480 cmH:0 hr, P<0.001 14122+
480.3 cmH:0 hr vs. 992.7£517.0 cmH>O hr, P=0.004, respectively). But there were no
significant differences between two groups in maximum MAP and maximum PIP (P>
0.05). After statistical correction for independent factors related to development of CLD,
AUCpap was shown to be most meaningful.

Conclusion : Our data are suggestive of the importance of cumulative barotrauma
over time in CLD rather than episodic barotrauma caused by cross-sectional or inter-
mittent high peak pressures. (J Korean Soc Neonatol 2004;11:54-64)

Key Words : Chronic lung disease, very low birth weight infants, cumulative baro-

trauma, mean airway pressure, peak inspiratory pressure
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Fig. 1. Comparisons of fluid therapy related parameters. Percent body weight changes, daily fluid volumes,
urine outputs and calorie intakes were compared over the first five days of life. There were no significant
differences between two groups by repeated measures ANOVA (P>0.05).
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Table 1. Clinical Characteristics of Infants
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Clinical parameters CLD (n=24) Non-CLD (n=29) P-value
GA (weeks) 285+11.7 28.8+2.1 NS
Birth weight (g) 1132542295 1187.2+161.2 NS
Sex ratio (M:F) 12:12 15:14 NS
Twin 3 (12.5%) 1 (3.4%) NS
Intrauterine growth retardation 8 (33.3%) 7 (24.1%) NS
Apgar score at 1 min. 37E£17 39£t1.8 NS
Apgar score at 5 min. 51*21 58%1.6 NS
Hospital days 92.4+29.7 7151228 0.006
RDS grade 28%1.0 26209 NS
Surfactant re-dosing 13 (54.2%) 8 (27.6%) 0.049
No. of red cell transfusion during 5 days 1.21+0.66 1.17+0.47 NS
No. of diuretics infusion during 5 days 1.54£1.56 2.14%2.37 NS
Day when steroid was started 17.0+19.8 12.8+76 NS
Duration of steroid use (days) 6.6E8.2 35*41 NS
Intraventricular hemorrhage 8 (33.3%) 7 (24.1%) NS
Periventricular leukomalacia 13 (54.2%) 7 (24.1%) 0.025
Pulmonary air leak 0( 0%) 2 ( 6.9%) NS
Retinopathy of prematurity 13 (54.2%) 13 (44.8%) NS
Necrotizing enterocolitis 4 (16.7%) 1 ( 34%) NS
Patent ductus arteriosus 2 ( 8.3%) 5 (17.2%) NS
Pulmonary hemorrhage 2 ( 8.3%) 1 ( 3.4%) NS
Sepsis 4 (16.7%) 1 ( 34%) NS

Abbreviation : GA, gestational age
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nonfCLD:ILL-J MAXyape 824213 7.2%1.3 emH:0,
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7] T2 # o] § A Z (bronchopulmonary  dysplasia,
BPD)Z 19674 Northway Vo] ml&%ole] s&ad=

CLD (n=24) Non-CLD (n=29) P-value
Maternal history
Cesarean section delivery 17 (711%) 22 (76%) NS
Pregnancy-induced hypertension 6 (25%) 9 (31%) NS
Placenta previa 0 (0%) 1 (3.4%) NS
Diabetes mellitus 0 (0%) 1 (3.4%) NS
PROM or chorioamnionitis 2 (8.3%) 9 (31%) NS
Antenatal drug use
Steroid 1 (4.2%) 2 (6.9%) NS
MgSOq4 1 (4.2%) 2 (6.9%) NS
Ritodrine 1 (4.2%) 1 (3.4%) NS
Abbreviation : PROM, premature rupture of membrane.
Table 3. Respiratory Parameters of Infants
Respiratory parameters CLD (n=24) Non-CLD (n=29) P-value
Duration of assisted ventilation (days) 39.6+t30.4 13.3%75 0.000
Durations of O supplementation (days) 66.3+£26.9 23.8+146 0.000
MAXwyap (cmH20) 82%2.1 72+13 0.060
MAXpp (cmH0) 17.1+28 16+26 0.139
MAXFio2 0.83+0.20 0.72%+1.30 0.550
AUCwmap (emHz0 hr) 639.81+142.9 474.24+148.0 0.000
AUCpp (cmH:0 hr) 1412.2+480.3 992.7+517.0 0.004
AUCFio2 (hr) 51.2%155 39.2+156 0.007
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