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ABSTRACT

Purpose: To determine the efficacy of inhaled nitric oxide (iNO) in very low birth
weight (VLBW) infants with early pulmonary hypertension (PH).

Methods: We reviewed the medical records of 22 preterm infants who were born <30
weeks of gestational age with birth weight <1,500 g, diagnosed with early PH, and
treated with iNO within the first 72 hours after birth. Responders were defined by a
reduction in FiO, >20% and/or oxygenation index (OI) >20% from the baseline values
at 1 hour after beginning iNO therapy. Cardiorespiratory support indices including O],
oxygen saturation index, and vasoactive-inotropic score (VIS) were serially obtained
for 96 hours following iNO therapy.

Results: The mean gestational age of the patients was 26.1+2.0 weeks and the mean
birth weight was 842+298 g. The mean OI at the start of iNO was 63.8+61.0. Impro-
vement in oxygenation indicated by prompt decrease in FiO, and OI from the base-
line values were observed 1 hour after beginning iNO therapy and lasted up to 96
hours. After iNO therapy, VIS increased until 24 hours and decreased thereafter. At
1 hour after iNO, 16 patients (73%) were classified as responders and six (27%) as
nonresponders. Compared with nonresponders, responders did not demonstrate the
beneficial effect of iNO in terms of short-term survival and neonatal complications.
The 1-year mortality rate did not differ between responders (56%) and nonresponders
(67%).

Conclusion: Although iNO treatment immediately improved oxygenation in most
VLBW infants with early severe PH, the long-term mortality rate was high. A large-
scale study is needed to determine whether the initial response to iNO can predict
patients’ survival.
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Figure 1. Flow chart of the study population. A total of 22 preterm
infants were included in the analysis. Sixteen infants (72%) are
classified as responders to inhaled nitric oxide, and six infants (28
%) as nonresponders. Abbreviations: iNO, inhaled nitric oxide;
GA, gestational age.
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Table 1. Patient Characteristics (Responders vs. Nonrespon-
ders)

Response Nonresponse
Characteristic group group P-value
(n=16) (n=6)
Male sex 8(50.0) 1(16.7) 0.333

Gestational age (wk) 260/7+20/7 264/7£16/7  0.796

Birth weight (g) 872.6+281.3 761.7+354.9 0.531
Multiplicity 2(12.5) 3(50.0)  0.100
Cesarean section 12 (75.0) 2(33.3) 0.137
SGA 2(12.5) 2(33.3) 0292
PIH 2(12.5) 2(33.3) 0292
Antenatal steroid 16 (100) 6(100)

Apgar score at 1-min 3(2-4.5) 3(1-5) 1.000

Apgar score at 5-min 6(4.5-6.5) 5.5(5-6) 0.970

Oligohydramnios 10 (62.5) 3(50.0) 0.655
PPROM 10 (62.5) 1(167)  0.149
PPROM (hr) 381.0+617.5 218.8+482.7 0.353
Histologic chorioamnionitis 8(50.0) 4(66.7) 0.646
Lung hypoplasia 4(25.0) 1(16.7) 1.000
RDS 16 (100) 6 (100)

RDS, 2nd dose 11(68.8) 5(83.3)  0.634
Postnatal age atiNO start (hr)  12.1+14.5 19.8+17.9 0.103
Duration of iNO (d) 8.619.4 6.7+5.1 0.760
Ol atiNO start 76.1+67.1 31.1+18.8 0.043
OSI atiNO start 29.3+20.9 11.7£4.5 0.020
VIS at iNO start 15.0+29.6 6.3+7.3 0.761

Values are expressed as number (%), meantstandard deviation, or
median (interquartile range).

Abbreviations: SGA, small for gestational age; PIH, pregnancy induced
hypertension; PPROM, preterm premature rupture of membrane;
RDS, respiratory distress syndrome; iNO, inhaled nitric oxide; OI,
oxygenation index; OSI, oxygen saturation index; VIS, vasoactive-
inotropic score.
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Figure 2. Comparison of treatment response to inhaled nitric oxide between the responders and nonresponders. (A)
Oxygenation index (OI), (B) oxygen saturation index (OSI), (C) fraction of inspired oxygen (FiO,), (D) vasoactive-inotropic
score (VIS). Each vertical line represents confidence interval and each dot on the line represents predicted value.
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Figure 3. Kaplan-Meier survival estimates of infants in the
responders and nonresponders.

Table 2. Clinical Outcomes (Responders vs. Nonresponders)

Response Nonresponse
Variable group group P-value
(n=16) (n=6)
Mortality 9(56.2) 4(66.7) 1.000
PDA treatment 8(50.0) 1(16.7) 0.333
NEC stage >2 1(6.2) 0 1.000
IVH grade >3 6(37.5) 4(66.7) 0.348
PVL 3(18.8) 1(16.7) 1.000
SIP 0 1(16.7) 0.273
ROP treatment 3(27.3) 1(25.0) 1.000
Early-onset sepsis 1(6.2) 0(0) 1.000
Late-onset sepsis 11 (73.3) 2(33.3) 0.146
Survival at PMA 36 wk 11 4 1.000
Moderate/severe BPD 9(81.8) 3(75) 1.000
Severe BPD 9(81.8) 3(75) 1.000
BPD steroid 10(90.9) 2(50.0) 0.154
Duration of hospitalization (d) 133.6+116.5  94.5+78.9 0.747
Duration of invasive MV (d) 88.3+87.3 64.7+67.1 0.606
Late PH 5(45.5) 3(75.0) 0.569

Values are expressed as number (%) or meansstandard deviation.
Abbreviations: PDA, patent ductus arteriosus; NEC, necrotizing
enterocolitis; IVH, intraventricular hemorrhage; PVL, periventricular
leukomalacia; SIP, spontaneous intestinal perforation; ROP, retinopa-
thy of prematurity; PMA, postmenstrual age; BPD, bronchopulmonary
dysplasia; MV, mechanical ventilator; PH, pulmonary hypertension.
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Table 3. Correlation Coefficient Summarizing Relationship
between Oxygenation Index and Oxygen Saturation Index in
Responders and Nonresponders

Time (hr) Correlation coefficient P-value
0 0.84 <0.001
1 0.73 <0.001
6 0.93 <0.001
12 0.99 <0.001
24 0.98 <0.001
48 0.97 <0.001
72 0.93 <0.001
96 0.86 <0.001
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