Nitric Oxide
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Part I Notes

Irwin and Rippe

Slutsky and Brochard – Mechanical Ventilation, page 396

Class - an inorganic gas
Mechanism of Action
- diffuses to vascular smooth muscle layer -> stimulates gluanylate cyclase -> increase in cGMP -> activates a phosphorylation cascade -> smooth muscle relaxation -> vasodilation.

- potent, selective pulmonary vasodilator of those area of the lung being ventilated -> improves V/Q mismatch, decreased pulmonary vascular resistance and pulmonary artery pressure

- shown to increase oxygenation, decrease PHT and reduce the need to go onto ECMO (in neonates)

- no documented increase in survival

- only some people respond

Pharmacetutics
- aluminium or stainless steel cylinders

- 100 to 2000 ppm NO

- typically 40L capacity

Dose - 5-80ppm INH
Indications
(1) ALI/ARDS
(2) pulmonary hypertension

(3) bronchospasm

(4) COPD
- used sporadically in adults

- has more organised use in severe hypoxaemia in neonates
Adverse Effects
- hypotension

- platelet inhibition -> prolonged bleeding time

- rebound pulmonary hypertension and hypoxia on withdrawal

- increased blood flow to LA -> acute pulmonary oedema

- renal failure ?mechanism

- inhalation of toxic higher oxides of nitrogen by patient and staff (ie. nitrogen dioxide -> worsens ARDS, bronchiolitis)
- contamination with NO2 -> pneumonitis & pulmonary oedema

- discontinuing treatment quickly -> rebound arterial hypoxaemia.

- mutagenicity
Other issues

- complicated circuitry may increase risk of disconnection
- complex equipment

- complex monitoring for NO and nitrogen dioxide concentrations

PK

Absorption – INH, highly lipid soluble and diffuses freely across cell membranes

Metabolism - rapidly converted -> nitrates & nitrites in prescence of O2, readily reacts with oxidised Hb -> methaemoglobin

Elimination - t1/2 = 5sec

Evidence
Adhikari N. JAMA 2004; 291:1629-31

Sokol J et al. Inhaled nitric oxide for acute hypoxemic respiratory failure in children and adults: A meta-analysis. Anesth Analg 2003; 97:989-98 
Sokol J et al. Inhaled nitric oxide for acute hypoxemic respiratory failure in children

and adults (Cochrane Review). In: The Cochrane Library, Issue 1, 2004
-> a number of RCTs showing initial oxygenation benefit -> loss @ 48 hrs

-> no decrease in mortality

-> increase methaemoglobinaemia, prolongation of bleeding time, increased renal failure and nosocomial infection

Afshari, A et al (2010) “Inhaled nitric oxide for acute respiratory distress (ARDS) and acute lung injury in children and adults” Cochrane Databases of Systematic Reviews, Issue 7
- 14 RCT’s (n = 1303)

- iNO vs no intervention or placebo

- primary outcome = all cause mortality

-> no difference in mortality

-> no difference duration of MV, ventilator-free days, length of stay in ICU and hospital

-> improvement in oxygenation in first 24 hrs

-> increased risk of renal impairment

-> no increase in risk of bleeding, methaemoglobinaemia or nitrogen dioxide formation

-> SUMMARY: doesn’t change survival and may be harmful!
MY APPROACH

- established use in neonates

- use as a ceiling of care

- to use as a bridge to another treatment (HFOV, VV ECMO, proning, prostacycline)

- assess whether responder

- wean slowly

- monitor closely for complications (risk of bleeding, renal failure, methHb, nitrogen dioxide formation) -> if they develop cease.
Jeremy Fernando (2011)

