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Inhaled Nitric Oxide (iNO) Initiation and Weaning Pathway
for Patients in the Intensive Care Unit Setting

Fi02 > 0.8 OR

treatments.

Knclusion criteria: \ /Exc

Patients in Cardiovascular ICU, u
Pediatric ICU or Neonatal ICU .
initiated on iINO for either:

1.Hypoxemic respiratory failure as
defined by lung disease and/or -
pulmonary vasoconstriction showing .
inadequate PaO2 or SpO2 while on

2.Low cardiac output as appreciated {
by a combination of physiologic,

hemodynamic and serologic variables
that persists despite usual

lusion Criteria: \

Single ventricle physiology

Complete mixing lesions

Post-operative heart transplants

Right ventricular failure

CVICU patients on mechanical circulatory support

Preterm infants with bronchopulmonary dysplasia and pulmonary
hypertension

Neonates with congenital diaphragmatic hernia

Patients with pulmonary arterial hypertension or being consulted on by/
the Pulmonary Hypertension service

v

Initiation
Phase
)

Initiate

——
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Monitor
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Develop individualized management plan with ICU and consulting specialty

services

O Assess SpO2 and PaO?2 (if available) before and 45 minutes after initiation of iNO at 20ppm and
maintain FiO2 at current setting throughout initiation trial.

O For low cardiac output patients; also assess lactate, MvO?2, capillary refill, systolic blood pressure
and pulmonary artery or right ventricular pressure (if available) before and 45 minutes after iNO

initiation.

QO If a patient is transported to the intensive care unit on iNO, place the patient on the same iINO
settings used in transport and move to the weaning phase as eligible.

see oxygenation goals:

increases > 20 m

increases > 10 po

Qa If PaO2 available,

ﬂor hypoxemic respiratory failure\ For low cardiac output, patient should

If starting SpO2 < 70%
Q If PaO2 available, PaO2

4 If PaO2 not available, SpO2

If starting SpO2 > 70%

increases > 15 mmHg (Pap) or right ventricular (RV) pressure

U If PaO2 not available, SpO2 decrease by » 15 mmHg
increases > 10 points v

show >2 of the following criteria:

U Capillary refill time improvement as
assessed by bedside nurse

mHg U Increase in systolic blood pressure >7

mmHg

Decrease in lactate by > 1.5 mg/dL

Increase in MvO2 saturation by > 5 points

ints

O00o

PaO2 Measured pulmonary artery pressure

( A Did patient meet oxygenation or cardiac output goals (depending on the indication for iNO
) initiation) after 45 minutes?
Dete.rmlne U Yes, Continue to wean phase
efficacy U No, Discontinue iNO after notification to one of the following providers: Advanced Practice
Provider, Fellow or Attending
\. J
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Inhaled Nitric Oxide (iNO) Initiation and Weaning Pathway
for Patients in the Intensive Care Unit Setting

Wean Phase
4 N/ )

Respiratory U Check weaning eligibility criteria; FiO, < 60%, SpO2 > 92% and PaO2 > 60 mmHg (if available)?
care U For low cardiac output indication, check with medical team that right ventricular pressure or
- pulmonary arterial pressure is acceptably low .
practitioner O Obtain final confirmation with medical team that patient can enter weaning phase.
pre-wean O MD/APP to order iNO weaning order panel with specified frequency of weaning (q4h is most

checklist common, but g3h and q2h are possible) and frequency of ABGs.
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Maintain FiO2 constant for 30 minutes before and after each wean attempt. \
Wean iNO by 50% until 5 ppm, then in 1 ppm increments until off, with frequency of wean specified
by MD/APP (i.e., 20 ->10->5->4 -> 3 -> 2-> 1-> off).

Consider expedited wean in select CVICU patients as specified by MD/APP (i.e., 20 -> 10 ->5-> 2 ->
1-> off). Be sure to confirm acceptable frequency of wean (e.g., g2hr vs. g4hr)

Obtain arterial blood gas prior to and 30 minutes after INO weans ONLY if ordered by MD/APP.

\ ) \EI Ensure eligibility criteria (above) are all met before each wean. j
4 ) / \
/ Hypoxemic Respiratory Failure \ Low Cardiac Output

Weaning
instructions

weaning trial failed if any criteria below weaning trial failed if any criteria below
met met
Q SpO2 < 88% Q SpO2 < 92%
4 PaO2 < 60 mmHg* O PAP or RV pressure increases by >
U PaO2 decreases by: SmmHg
Monitoring > 35 mmHg (IF pre wean PaO2 > A PaO2 decreases by > 20 mmHg*
Weaning 100mmHg)* O PaO2 < 60 mmHg*

> 20 mmHg (IF pre wean PaO2 <
\ 100mmHg)* /

*INO weaning can be safely done without PaO2 monitoring for many patients, follow MD/APP weaning orders for ABG frequency.

O If > 2 weaning attempt failures occur, discuss with medical team to determine if discontinuing the
wean phase is necessary (order should be placed by medical team in EPIC). If discontinued, team may
retrial wean at a later time, to be determined by the medical team.

\_ J L QO Consider a Pulmonary Hypertension consult if multiple wean attempts have failed. y
Definitions and ICU: Refers to CVICU, PICU, NICU FiO2: Fraction of inspired oxygen )
Abbreviations: CVICU: Cardiovascular Intensive Care Unit MVO2: Myocardial oxygen consumption

: PICU: Pediatric Intensive Care Unit PaO2: Partial pressure of oxygen
\ NICU: Neonatal Intensive Care Unit SpO2: Oxygen saturation y

ﬁYSIOLOGY

Nitric oxide is a free radical, produced by the endothelium, that relaxes vascular smooth muscle (via its
second messenger, cGMP) producing vasodilation. iNO is a safe and effective pulmonary vasodilator,
improves oxygenation, and has minimal systemic effects.

iNO is a selective pulmonary vasodilator because hemoglobin binds nitric oxide with high affinity, thus
eliminating systemic vascular effects. However, oxidation of hemoglobin results in the production of
methemoglobin (metHgb), which is restored to its usual oxygen-carrying state by enzymatic reduction.
Methemoglobinemia (metHgb >2%) can result from treatment with iNO and usually resolves with
decreasing the iINO dose. As such, individuals receiving iNO therapy should have regular monitoring of
metHgb (included in the associated order set).

REBOUND PULMONARY HYPERTENSION

Sudden discontinuation of iNO will cause rebound pulmonary hypertension that may be severe. This probably results from suppression by iNO
of endogenous NO production. Rebound pulmonary hypertension is a risk with discontinuance of iNO from even low doses (i.e. <5 ppm), after
\i/ a few hours of iINO therapy, and regardless of whether there was initial response to iNO. Because of this risk, be certain the bag system for

manual ventilation is set up to deliver iNO at the onset of iINO delivery to ensure iNO can be delivered during airway suctioning or in event of
entilator malfunction.

Neither Stanford Children’s Health, the pathway authors, nor any other involved parties, can guarantee pathway Y Children’s Health | Children’s Hospifal
content is entirely accurate and complete, and therefore are not responsible for any errors or undesirable Stanford
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outcomes which may occur from the use of a pathway. Please see our full medicolegal statement.


https://stanfordchildrens.sharepoint.com/sites/ConnectAnywhere/PoliciesAndProcedures/ClinicalPathways/Shared%20Documents/PCPC%20Medicolegal%20Statement.pdf
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