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ABSTRACT

Inhaled nitric oxide (iNO) is recognized as a potent and selective pulmonary vaso-
dilator that does not decrease systemic vascular tone. The therapeutic application of
iNO in human was first described in 1991. Subsequent reports showed that iNO
therapy was effective to improve oxygenation in infants with persistent pulmonary
hypertension of the newborn (PPHN). Owing to its selective pulmonary vasodilator
effects, iNO therapy is an important treatment for term newborns with hypoxemic
respiratory failure due to PPHN. The Food and Drug Administration of the United
States of America first approved iNO in 1999 for use as a medical gas to treat hypoxic
respiratory failure associated with clinical or echocardiographic evidence of pul-
monary hypertension in term and late preterm neonates. Thereafter, iNO therapy is
clinically applied to treat PPHN in term and late preterm neonates without consen-
sus. In this review, we focused on the clinical practice of iNO therapy in PPHN. Based
on published studies, we discuss iNO initiation and withdrawal methods, respiratory
support devices that complement iNO therapy, and the patient and gas monitoring
during iNO therapy.
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culation syndrome
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Table 1. Definitions of Response to Inhaled Nitric Oxide Therapy in Randomized Controlled Studies

Response

NINOS* (1997), Konduri et al.'"” (2004)

Roberts et al.'” (1997)

Wessel et al.'” (1997), Clark et al.*” (2000)
Davidson et al.* (1998)

Finner et al.* (2001)

Increased of PaO:

(complete) 220 mmHg
(partial) 10-20 mmHg
(no) <10 mmHg

Pa02>55 mmHg (or) OI<40
Pa02>60 mmHg on Fi02<50%

0I<10
Increased 20% of PaO: (or) decreased 20% of OL

No response (Treatment failure)

Barefield et al.* (1996)
Davidson et al.* (1998)
Cornfield et al.*® (1999)
Christou et al.*” (2000)

Gonzalez et al."” (2010)

Pa0:<80 mmHg on 80 ppm (or) Pa02<40 mmHg over 1 hr
Pa02<40 mmHg

01235

0I>40 on conventional vent., OI>60 on HFOV

0I>40

Abbreviations: NINOS, the Neonatal Inhaled Nitric Oxide Study Group; PaO-, pressure of oxygen in arterial blood; OI, oxygenation index; FiO,

fraction of inspired oxygen; HFOV, high frequency oscillatory ventilation.
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Table 2. Methods of Inhaled Nitric Oxide Therapy Used in Randomized Controlled Studies

Starting No response Response
dose . . By Upto Firstdown By Down to Duration

(ppm) Firstup time G () e Interval o) o)
Barefield et al.* (1996) 20 or 40 doubling 80 5(1-2) 5(5->0)
NINOS* (1997) 20 after 30 min 80 max. 14 days
Roberts et al.'” (1997) 80 after 20min  twice a day 10 0-40 2-8.5 days
Day et al.™ (1997) 10 q 6 hrs
Wessel et al.'” (1997) 80 after 1hr daily 50% of dose 5
Kinsella et al.” (1997) 20 40 after 4 hrs 6 24 hrs
Davidson et al.”” (1998) 5, 20, 80 q30min-4 hrs 20% ofdose  20% of

starting dose
Cornfield et al.*” (1999) Oor2 after 1hr 20 20
Franco-Belgian iNO 10 after 2 hrs 20 after 2 hrs Slowly 5
Trial Group' (1999) tapering

Clark et al.*" (2000) 20 after 4 hrs 5 96 hrs
Christou et al.* (2000) 40 after 1 hr daily gradually 0
Finer et al.”” (2001) 1-2 or 10-20 after 30-60 min doubling ql2hrs  50% of dose 0.5-1
Sadiq et al.*” (2003) 10 after 30 min 10-20 80
Konduri et al."” (2004) 5 after 30 min 20 q12hrs 0.5
Gonzalez et al.” (2010) 20 after 4 hrs q2-4hrs 5 5 24-48 hrs

Abbreviations: NINOS, Neonatal Inhaled Nitric Oxide Study Group; max., maximum; iNO, inhaled nitric oxide.
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Gonzalez et al."” (2010)

Abbreviations: iNO, inhaled nitric oxide; PaO2, pressure of oxygen in
arterial blood; SaO, arterial O saturation.
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