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ABSTRACT

Purpose: We examined the factors associated with nasal intermittent positive pressure
ventilation (NIPPV) failure in late preterm and term infants with respiratory distress after
birth.

Methods: A retrospective cohort study was conducted on late preterm and term infants
with respiratory distress after birth from January 2015 to December 2020. The medical
records of 132 infants, who received NIPPV as primary respiratory therapy before 6
hours of age, were retrospectively examined. We excluded five neonates who were either
transferred to another hospital (n=2) or presented with congenital anomalies (n=3).
Results: The remaining 127 neonates were divided into the NIPPV success group (n=82)
and NIPPV failure group (n=45). NIPPV failure was associated with birth in a community
hospital, the need for a surfactant, and a high maximum respiratory severity score (RSS
>2.5) on the first day oflife. In the subgroup analysis, NIPPV failure in late preterm infants
was associated with a lower gestational age, birth in a community hospital, and an RSS
>2.5 on the first day of life. In addition, NIPPV failure in term infants was associated with
birth in a community hospital, the need for a surfactant, and an RSS >2.5 on the first day
oflife.

Conclusion: Birth in a community hospital, the need for a surfactant, and an RSS
>2.5 on the first day of life were significant factors associated with NIPPV failure in late
preterm and term infants.

Key Words: Noninvasive ventilation; Respiratory insufficiency; Treatment failure;
Infant, premature; Infant, newborn
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Table 1. Comparisons of Clinical Characteristics between Infants
with Nasal Intermittent Positive Pressure Ventilation Success and
Failure

NIPPV NIPPV
Characteristic success failure  P-value
(n=82) (n=45)
Gestational age (wk) 36™+2" 377%+1°  0.076
Birth weight (g) 2,829+674 2,994+440 0.100
Male sex 48(58.5) 30(66.7)  0.368
Outborn 28(34.1) 32(71.1)  <0.001
Nulliparous 23(28.0) 17(37.8)  0.259
Fetal distress 3(8.9) 4(3.7) 0.244
SGA 5(6.1) 2(44)  1.000
LGA 8(9.8) 4(8.9) 1.000
Maternal age 32.5+5.3 34.1+5.2 0.109
C-section 54 (65.9) 35(77.8)  0.160
Antenatal steroids 10(12.2) 3(6.7) 0.379
Multiple 6(7.3) 1(22) 0420
Oligohydramnios 2(2.4) 1(2.2) 1.000
Maternal GDM 9(11.0) 6(13.3)  0.694
Maternal PIH 4(4.9) 5(11.1) 0278
PROM 7(8.5) 4(8.9) 1.000
HCAM 6(7.3) 2(1.6) 0711
MSAF 4(4.9) 5(11.1) 0278
DR resuscitation 15(18.3) 6(13.3) 0472
1-min Apgar score 7.8+1.4 8.1+1.1 0.257
5-min Apgar score 8.9+1.0 9.2+1.0 0.136
Surfactant 33(40.2) 40(88.9) <0.001
WBC initial (225,000/pL) 9(11.0) 15(33.3)  0.002
pH initial (<7.25) 30(36.6) 19(42.2)  0.553
pCO: initial (=60 mm Hg) 29 (35.4) 21(46.7) 0212
Hyperglycemia (>150 mm/dL) 11(13.4) 18(40.0)  0.001
FiO:max 20.40 33(40.2) 40(88.9) <0.001
RSSmax >2.50 16 (19.5) 34(75.6) <0.001

Values are expressed as meantstandard deviation or number (%).
Abbreviations: NIPPV, nasal intermittent positive pressure ventilation;
SGA, small for gestational age; LGA, large for gestational age; GDM,
gestational diabetes mellitus; PIH, pregnancy-induced hypertension;
PROM, premature rupture of membrane; HCAM, histologic chorio-
amnionitis; MSAE meconium staining amniotic fluid; DR, delivery room;
WBC, white blood cell count; FiO», fraction of inspired oxygen; RSS,
respiratory severity score.
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Table 2. Comparison of Neonatal Morbidities between Infants with
Nasal Intermittent Positive Pressure Ventilation Success and Failure

NIPPV NIPPV
Variable success failure  P-value
(n=82) (n=45)

Causes of respiratory distress <0.001
RDS 31(37.8) 29(64.4)  0.004
TIN 42(512)  3(6.7)  <0.001
MAS 8(9.8) 12(26.7)  0.012
Others 1(1.2) 1(2.2) 1.000

Pneumothorax 3(3.7) 7(15.6) 0.033

Caffeine administration 8(9.8) 11(24.4) 0.026

Hypotension 4(4.9) 24(53.3) <0.001

Pulmonary hypertension 0 10(22.2)  <0.001

PDA requiring treatment 0 6(13.3) 0.002

Culture proven sepsis 1(1.2) 1(2.2) 1.000

PVL 1(1.2) 4(8.9) 0.053

Jaundice requiring phototherapy 26(31.7) 31(68.9) <0.001

Duration of non-invasive ventilation 5.30+1.93 5.20+2.18 0.788

(d)

Duration of total respiratory support 5.30£1.93 9.47+5.06 <0.001
(d

Duration of hospital stay (d) 14.646.7 19.9+84  <0.001

Number of days until full enteral 5.00£1.52 9.00£3.93 <0.001
feeding (d)

Duration of TPN (d) 3.18+2.89 8.73+4.38 <0.001

Duration of antibiotic uses (d) 3.21+2.01 5.71£3.97 <0.001

Mortality 0 0 1.000

Values are expressed as number (%) or meantstandard deviation.
Abbreviations: NIPPV, nasal intermittent positive pressure ventilation; RDS,
respiratory distress syndrome; TTN, transient tachypnea of the newborn;
MAS, meconium aspiration syndrome; PDA, patent ductus arteriosus;
PVL, periventricular leukomalacia; TPN, total parenteral nutrition.
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Table 3. Subgroup Analysis of Clinical Characteristics between Infants with Nasal Intermittent Positive Pressure Ventilation Success and

Failure
34-36 weeks 37-41 weeks
Characteristic NIPPV success  NIPPV failure NIPPV success NIPPV failure
(n=49) (n=20) P-value (n=33) (n=25) P-value

Gestational age (wk) 35"'+0" 357+1" 0.107 38"°+1" 38"+1" 0.736
Birth weight (g) 2,439£392 2,736+395 0.006 3,409+£582 3,200+363 0.119
Male sex 31(63.3) 15 (75.0) 0.348 17 (51.5) 15 (60.0) 0.520
Outborn 9(18.4) 12 (60.0) 0.001 19(57.6) 20 (80.0) 0.072
Nulliparous 14(28.6) 3(15.0) 0.358 9(27.3) 14 (56.0) 0.027
Fetal distress 2(4.1) 1(5.0) 1.000 1(3.0) 3(12.0) 0.305
SGA 3(6.1) 0 0.551 2(6.1) 2(8.0) 1.000
LGA 2(4.1) 2(10.0) 0.574 6(18.2) 2(8.0) 0.445
Maternal age 32.1+6.0 34.616.2 0.131 33.2+4.0 33.7£4.3 0.606
C-section 33(67.3) 16 (80.0) 0.386 21 (63.6) 19 (76.0) 0.313
Antenatal steroids 10(20.4) 3(15.0) 0.742 0 0 1.000
Multiple 5(10.2) 0 0.311 1(3.0) 1(4.0) 1.000
Oligohydramnios 2(4.1) 0 1.000 0 1(4.0) 0.431
Maternal GDM 5(10.2) 2(10.0) 1.000 4(12.1) 4(16.0) 0.715
Maternal PIH 2(4.1) 4(20.0) 0.054 2(6.1) 1(4.0) 1.000
PROM 7(14.3) 3(15.0) 1.000 0 1(4.0) 0.431
HCAM 6(12.2) 2(10.0) 1.000 1(3.0) 0 1.000
MSAF 1(2) 1(5) 1.000 3(9.1) 4(16.0) 0.450
DR resuscitation 12 (24.5) 3(15.0) 0.526 3(9.1) 3(12.0) 1.000
1-min Apgar score 7.4+1.5 7.8+1.3 0.284 8.4+1.0 8.3+0.8 0.647
5-min Apgar score 8.6+1.1 9.1+1.1 0.130 9.4+0.6 9.3+0.9 0.719
Surfactant 21 (42.9) 17 (85.0) 0.001 12 (36.4) 23(92.0) <0.001
WBC initial (225,000/pL) 1(2.0) 2(10.0) 0.199 8(24.2) 13 (52.0) 0.029
pH initial (<7.25) 20 (40.8) 10(50.0) 0.485 10(30.3) 9(36.0) 0.647
pCO: initial (260 mm Hg) 18(36.7) 11 (55.0) 0.163 11(33.3) 10 (40.0) 0.601
Hyperglycemia (=150 mm/dL) 9(18.4) 6(30.0) 0.288 2(6.1) 12 (48.0) <0.001
FiO:max >0.40 22 (44.9) 16(80.0) 0.009 11(33.3) 24(96.0) <0.001
RSSmax >2.50 9(18.4) 12 (60.0) 0.001 7(21.2) 22 (88.0) <0.001

Values are expressed as mean+tstandard deviation or number (%).

Abbreviations: NIPPV, nasal intermittent positive pressure ventilation; SGA, small for gestational age; LGA, large for gestational age; GDM,
gestational diabetes mellitus; PIH, pregnancy-induced hypertension; PROM, premature rupture of membrane; HCAM, histologic chorioamnionitis;
MSAE meconium-stained amniotic fluid; DR, delivery room; WBC, white blood cell count; FiO», fraction of inspired oxygen; RSS, respiratory severity

score.
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Table 4. Subgroup Analysis of Neonatal Morbidities between Infants with Nasal Intermittent Positive Pressure Ventilation Success and

Failure
34-36 weeks 37-41 weeks
Variable NIPPV success  NIPPV failure NIPPV success  NIPPV failure
(n=49) (n=20) Prvalue (n=33) (n=25) Prvalue

Causes of respiratory distress 0.003 <0.001

RDS 22 (44.9) 14(70.0) 0.058 9(27.3) 15(60.0) 0.012

TIN 25 (51.0) 2(10.0) 0.002 17(51.5) 1(4.0) <0.001

MAS 2(4.1) 3(15.0) 0.142 6(18.2) 9(36.0) 0.125

Others 0 1(5.0) 1(3.0) 0
Pneumothorax 2(4.1) 4(20.0) 0.054 1(3.0) 3(12.0) 0.305
Caffeine uses 8(16.3) 8(40.0) 0.035 0 3(12.0) 0.075
Hypotension 3(6.1) 9(45.0) <0.001 1(3.0) 15(60.0) <0.001
Pulmonary hypertension 0 2(10.0) 0.081 0 8(32.0) 0.001
PDA requiring treatment 0 2(10.0) 0.081 0 0 1.000
Culture positive sepsis 0 1(5.0) 0.290 1(3.0) 0 1.000
PVL 1(2.0) 2(10.0) 0.199 0 2(8.0) 0.181
Jaundice requiring phototherapy 15 (30.6) 15(75.0) 0.001 11(33.3) 15(60.0) 0.043
Duration of non-invasive ventilation (d) 5.24+1.80 4.95+1.54 0.522 5.48+2.14 5.40+2.60 0.992
Duration of total respiratory support (d) 5.24+1.80 8.30+3.00 <0.001 5.48+2.14 10.40+6.14 0.001
Duration of hospital stay (d) 15.7£7.6 19.746.7 0.047 12.9+4.8 20.2+9.7 0.002
Number of days until full enteral feeding (d) 4.90+1.34 8.65+3.60 <0.001 5.15+1.75 9.28+4.23 <0.001
Duration of TPN (d) 3.06+2.71 8.20+4.34 <0.001 3.36%3.16 9.16+4.45 <0.001
Duration of antibiotic uses (d) 2.94+1.09 5.60+4.47 0.016 3.61+2.86 5.80+3.62 0.016
Mortality 0 0 1.000 0 0 1.000

Values are expressed as meantstandard deviation or number (%).

Abbreviations: NIPPV, nasal intermittent positive pressure ventilation; RDS, respiratory distress syndrome; TTN, transient tachypnea of the newborn;

MAS, meconium aspiration syndrome; PDA, patent ductus arteriosus; PVL, periventricular leukomalacia; TPN, total parenteral nutrition.
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Table 5. Factors Associated with Nasal Intermittent Positive Pressure Ventilation Success and Failure

All ages 34-36 weeks 37-41 weeks

Variable

RR (95% CI) P-value RR (95% CI) P-value RR (95% CI) P-value
Higher GA 1.01 (0.94-1.09) 0.750
Higher BW 1.00 (1.00-1.00) 0.054
LPT 1.30(0.16-10.28) 0.806
Outborn 5.50(1.59-19.12)  0.007 8.24(1.30-52.13) 0.025 4.67(1.50-14.60)  0.008
Nulliparous 0.60 (0.19-1.87) 0.379
Maternal PIH 16.32(0.85-311.93) 0.064
Surfactant 4.61(1.09-19.42) 0.037 6.54 (0.74-57.57) 0.091 4.45(1.06-18.78) 0.042
WBC initial (225,000) 1.74(0.43-7.09) 0.442 1.53(0.40-5.85) 0.531
Hyperglycemia (2150 mm/dL) 1.85(0.58-5.88) 0.297 2.03 (0.63-6.54) 0.235
FiO:2max within 24 hours >0.40 1.09 (0.20-6.09) 0.919 0.47 (0.04-6.30) 0.567 1.35(0.25-7.43) 0.732

RSSmax within 24 hours >2.50 8.43(2.23-31.87)

0.002 15.45 (1.66-144.19) 0.016

7.48(2.13-26.34) 0.002

Abbreviations: RR, relative risk; CI, confidence interval; GA, gestational age; BW, birth weight; LPT, late preterm infants; PIH, pregnancy-induced
hypertension; WBC, white blood cell count; FiO», fraction of inspired oxygen; RSS, respiratory severity score.
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