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Policy 

Commercial Members: Managed Care (HMO and POS), PPO, and Indemnity 
Medicare HMO BlueSM and Medicare PPO BlueSM Members 
 

Inhaled nitric oxide may be MEDICALLY NECESSARY as a component of treatment of: 

• Hypoxic respiratory failure in neonates born at 34 or more weeks of gestation. 

 

Other indications for inhaled nitric oxide are INVESTIGATIONAL including, but not limited to:   

• Treatment of premature neonates born at less than or equal to 34 weeks of gestation with hypoxic 
respiratory failure 

• Treatment of adults and children with acute hypoxemic respiratory failure 

• Postoperative use in adults and children with congenital heart disease  

• In lung transplantation, during and/or after graft reperfusion. 

 
Prior Authorization Information 
Inpatient 

• For services described in this policy, precertification/preauthorization IS REQUIRED for all products if 
the procedure is performed inpatient.  

Outpatient 

• For services described in this policy, see below for products where prior authorization might be 
required if the procedure is performed outpatient. 

   
Outpatient 

Commercial Managed Care (HMO and POS) Prior authorization is not required. 

Commercial PPO and Indemnity Prior authorization is not required. 

Medicare HMO BlueSM Prior authorization is not required. 

https://www.bluecrossma.org/medical-policies/sites/g/files/csphws2091/files/acquiadam-assets/Definition%20of%20Med%20Nec%20Inv%20Not%20Med%20Nec%20prn.pdf#page=1
https://www.bluecrossma.org/medical-policies/sites/g/files/csphws2091/files/acquiadam-assets/Definition%20of%20Med%20Nec%20Inv%20Not%20Med%20Nec%20prn.pdf#page=1
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Medicare PPO BlueSM Prior authorization is not required. 

CPT Codes / HCPCS Codes / ICD Codes 
Inclusion or exclusion of a code does not constitute or imply member coverage or provider 
reimbursement. Please refer to the member’s contract benefits in effect at the time of service to determine 
coverage or non-coverage as it applies to an individual member. 
 

Providers should report all services using the most up-to-date industry-standard procedure, revenue, and 
diagnosis codes, including modifiers where applicable. 

CPT Codes 
There is no specific CPT code for this service.  

 

Description 
Hypoxic Respiratory Failure 
Hypoxic respiratory failure may result from respiratory distress syndrome, persistent pulmonary 
hypertension, meconium aspiration, pneumonia, or sepsis. 
 
Treatment 
Treatment typically includes oxygen support, mechanical ventilation, induction of alkalosis, 
neuromuscular blockade, or sedation. 
 
Extracorporeal membrane oxygenation is an invasive technique that may be considered in neonates 
when other therapies fail. Inhaled nitric oxide (INO) is both a vasodilator and a mediator in many 
physiologic and pathologic processes. Inhaled nitric oxide has also been proposed for use in preterm 
infants less than 34 weeks of gestation and in adults. 
 
Also, there are several potential uses in surgery. One is the proposed use of INO to manage pulmonary 
hypertension after cardiac surgery in infants and children with congenital heart disease. In congenital 
heart disease patients, increased pulmonary blood flow can cause pulmonary hypertension. Cardiac 
surgery can restore the pulmonary vasculature to normal, but there is the potential for complications, 
including postoperative pulmonary hypertension, which can prevent weaning from ventilation and is 
associated with substantial morbidity and mortality. Another potential surgical application is the use of 
INO in lung transplantation to prevent or reduce reperfusion injury. 
 

Summary 
Inhaled nitric oxide (INO) is a natural vasodilator and has been studied for a variety of types of respiratory 
failure. Most commonly, it is used as an initial treatment for neonates with hypoxic respiratory failure to 
improve oxygenation and reduce the need for invasive extracorporeal membrane oxygenation (ECMO). It 
is also proposed as a treatment for premature infants, critically ill children, and adults with respiratory 
failure, as well as in the postoperative management of children undergoing repair of congenital heart 
disease and patients after lung transplantation to prevent or reduce reperfusion injury. 

For individuals who are neonates, are term or late preterm at birth, and have hypoxic respiratory failure 
who receive INO, the evidence includes randomized controlled trials (RCTs) and a systematic review. 
Relevant outcomes are overall survival (OS), hospitalizations, resource utilization, and treatment-related 
morbidity. Evidence from RCTs and a meta-analysis have supported the use of INO in term or late 
preterm infants. Pooled analyses of RCT data have found that use of INO significantly reduced the need 
for ECMO and the combined outcome of ECMO or death. The evidence is sufficient to determine that the 
technology results in an improvement in the net health outcome. 

For individuals who are neonates, are premature at birth, and have hypoxic respiratory failure who 
receive INO, the evidence includes RCTs and systematic reviews. Relevant outcomes are OS, 
hospitalizations, resource utilization, and treatment-related morbidity. A large number of RCTs have 
evaluated INO for premature neonates, and most trials have reported no significant difference for 
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primary endpoints such as mortality and bronchopulmonary dysplasia (BPD). Meta-analyses of these 
RCTs have not found better survival rates in patients who received INO compared with a control 
intervention. Most meta-analyses also did not report improvements in other outcomes with INO (eg, BPD, 
intracranial hemorrhage). The evidence is insufficient to determine that the technology results in an 
improvement in the net health outcome. 

For individuals who are adults or children in acute hypoxemic respiratory failure who receive INO, the 
evidence includes RCTs and systematic reviews. Relevant outcomes are OS, hospitalizations, resource 
utilization, and treatment-related morbidity. A large number of RCTs have evaluated INO for treatment of 
acute hypoxemic respiratory failure. Meta-analyses of these RCTs have not found that INO significantly 
reduced mortality or shortened the duration of mechanical ventilation. Some evidence from a meta-
analysis of 4 RCTs, a cohort study, and a separate meta-analysis has suggested that INO may be 
associated with an increased risk of renal impairment in patients with acute respiratory distress syndrome 
(ARDS). The evidence is insufficient to determine that the technology results in an improvement in the net 
health outcome. 

For individuals who are adults or children with congenital heart disease who have had heart surgery who 
receive INO, the evidence includes RCTs and a systematic review. Relevant outcomes are OS, 
hospitalizations, resource utilization, and treatment-related morbidity. Evidence from a number of small 
RCTs and a systematic review of these trials did not find a significant benefit for INO on mortality and 
other health outcomes in the postoperative management of children with congenital heart disease. There 
is less evidence on INO for adults with congenital heart disease. One RCT found that treatment with INO 
did not improve the postoperative outcomes of adults with congestive heart failure. The evidence is 
insufficient to determine that the technology results in an improvement in the net health outcome. 

For individuals who have a lung transplant who receive INO, the evidence includes RCTs and a 
systematic review. Relevant outcomes are OS, hospitalizations, resource utilization, and treatment-
related morbidity. Several small RCTs have evaluated INO after lung transplantation; none found 
statistically significant improvements in health outcomes with INO. A systematic review of RCTs and 
observational studies concluded that available evidence did not support the routine use of INO after lung 
transplant. The evidence is insufficient to determine that the technology results in an improvement in the 
net health outcome. 

Clinical input was sought to help determine whether the use of INO for individuals with various conditions 
would provide a clinically meaningful improvement in net health outcome and whether the use is 
consistent with generally accepted medical practice. In response to requests, clinical input on the use of 
INO was received from 4 respondents, including: 3 physician-level responses with academic affiliations 
identified through 1 specialty society and 1 physician-level response identified through BCBSA. 

For individuals who are neonates, premature at birth, and have hypoxic respiratory failure, a limited 
quantity of clinical input indicated high confidence that the use of INO provides a clinically meaningful 
improvement in the net health outcome and is consistent with generally accepted medical practice. Cited 
evidence notes that the majority of RCTs, and meta-analyses of these RCTs, have reported no significant 
difference with INO therapy for primary endpoints such as survival and BPD. Guidelines from the 
American Heart Association/American Thoracic Society and an expert workshop consensus statement 
state that INO can be beneficial for a subset of preterm infants with severe hypoxemia that is primarily 
due to persistent pulmonary hypertension of the newborn physiology rather than parenchymal disease; 
however, this recommendation is based on case series. Limited quantity of clinical input and insufficient 
published evidence showing improved health outcomes provide insufficient support regarding the effect 
on net health outcome. 

For individuals who are adults or children in acute hypoxemic respiratory failure, clinical input responses 
were mixed as to whether use of INO provides a clinically meaningful improvement in net health outcome. 
Clinical input indicates this use of INO is consistent with generally accepted medical practice, and some 
respondents suggested that INO is often used as a rescue therapy and bridge to ECMO. Cited evidence 
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notes improved physiologic outcomes such as transient improvement of oxygenation in the first 24 hours; 
however, the evidence does not demonstrate significant improvements in health outcomes such as 
overall mortality. 

For individuals who are adults or children with congenital heart disease who have had heart surgery, 
clinical input responses indicate moderate confidence that the use of INO provides a clinically meaningful 
improvement in net health outcome and moderate to high confidence that this use is consistent with 
generally accepted medical practice. This appears to be based on cited evidence suggesting that INO 
can improve perioperative pulmonary hypertension; however, it is unclear that health outcomes are 
improved as no significant mortality benefit was observed in these patients. Further, some evidence 
suggests that use of INO may be associated with an increase in mortality for those without pulmonary 
hypertension. 

For individuals with lung transplant, a limited quantity of clinical input respondents provided moderate to 
high confidence that use of INO during the perioperative period to manage pulmonary vascular resistance 
and pulmonary hypertension provides a clinically meaningful improvement in net health outcome and is 
consistent with generally accepted medical practice. Cited evidence includes small RCTs that found no 
statistically significant improvement in health outcomes with INO and cases series or non-randomized 
trials of a limited number of patients with inconsistent endpoints, suggesting that INO may decrease the 
incidence of graft rejection and dysfunction and potentially prevent reperfusion injury. Limited quantity of 
clinical input and insufficient published evidence showing improved health outcomes provide insufficient 
support regarding the effect on net health outcome. 

Policy History  
Date Action 

6/2022 Annual policy review.  Description, summary, and references updated.  Policy 
statements unchanged. 

7/2021 Annual policy review.  Description, summary, and references updated.  Policy 
statements unchanged. 

7/2020 Annual policy review.  Description, summary, and references updated.  Policy 
statements unchanged. 

6/2019 Annual policy review.  Description, summary, and references updated.  Policy 
statements unchanged. 

6/2018 Annual policy review.  Description, summary, and references updated.  Policy 

statements unchanged. 

6/2017 Annual policy review. New references added. 

10/2016 Annual policy review. Investigational statement reformatted for clarity.  Added 
investigational bullet points: Postoperative use in adults and children with congenital 
heart disease and in lung transplantation during and/or after graft reperfusion.  
Effective 10/1/2016. 

12/2014 Annual policy review. New references added 

1/2014 Annual policy review. New references added 

4/2013 Annual policy review. Changes to policy statement. Effective 4/2013. 

11/2011-4/2012 Medical policy ICD 10 remediation: Formatting, editing and coding updates.  
No changes to policy statements.  

5/2011 Reviewed - Medical Policy Group - Pediatrics and Endocrinology. No changes to 
policy statements. 

4/2011 Reviewed - Medical Policy Group - Cardiology and Pulmonology. No changes to 
policy statements. 

5/2010  Reviewed - Medical Policy Group - Pediatrics and Endocrinology. No changes to 
policy statements. 

3/2010 Reviewed - Medical Policy Group - Allergy and ENT/Otolaryngology. No changes to 
policy statements. 
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6/2009 Medical policy #100, effective 6/2009, describing covered and non-covered 
indications. 

Information Pertaining to All Blue Cross Blue Shield Medical Policies 
Click on any of the following terms to access the relevant information: 
Medical Policy Terms of Use 
Managed Care Guidelines 
Indemnity/PPO Guidelines 
Clinical Exception Process 
Medical Technology Assessment Guidelines 

 
References 
1. Barrington KJ, Finer N, Pennaforte T, et al. Nitric oxide for respiratory failure in infants born at or near 

term. Cochrane Database Syst Rev. Jan 05 2017; 1: CD000399. PMID 28056166 
2. Barrington KJ, Finer N, Pennaforte T. Inhaled nitric oxide for respiratory failure in preterm infants. 

Cochrane Database Syst Rev. Jan 03 2017; 1: CD000509. PMID 28045472 
3. Yang Y, Feng Y, Zhou XG, et al. Inhaled nitric oxide in preterm infants: An updated meta-analysis. J 

Res Med Sci. 2016; 21: 41. PMID 27904587 
4. Donohue PK, Gilmore MM, Cristofalo E, et al. Inhaled nitric oxide in preterm infants: a systematic 

review. Pediatrics. Feb 2011; 127(2): e414-22. PMID 21220391 
5. Mercier JC, Hummler H, Durrmeyer X, et al. Inhaled nitric oxide for prevention of bronchopulmonary 

dysplasia in premature babies (EUNO): a randomised controlled trial. Lancet. Jul 31 2010; 376(9738): 
346-54. PMID 20655106 

6. Durrmeyer X, Hummler H, Sanchez-Luna M, et al. Two-year outcomes of a randomized controlled 
trial of inhaled nitric oxide in premature infants. Pediatrics. Sep 2013; 132(3): e695-703. PMID 
23940237 

7. Greenough A, Decobert F, Field D, et al. Inhaled nitric oxide (iNO) for preventing prematurity-related 
bronchopulmonary dysplasia (BPD): 7-year follow-up of the European Union Nitric Oxide (EUNO) 
trial. J Perinat Med. Sep 07 2020; 49(1): 104-110. PMID 32892178 

8. Gebistorf F, Karam O, Wetterslev J, et al. Inhaled nitric oxide for acute respiratory distress syndrome 
(ARDS) in children and adults. Cochrane Database Syst Rev. Jun 27 2016; (6): CD002787. PMID 
27347773 

9. Adhikari NK, Dellinger RP, Lundin S, et al. Inhaled nitric oxide does not reduce mortality in patients 
with acute respiratory distress syndrome regardless of severity: systematic review and meta-analysis. 
Crit Care Med. Feb 2014; 42(2): 404-12. PMID 24132038 

10. Afshari A, Brok J, Moller AM, et al. Inhaled nitric oxide for acute respiratory distress syndrome and 
acute lung injury in adults and children: a systematic review with meta-analysis and trial sequential 
analysis. Anesth Analg. Jun 2011; 112(6): 1411-21. PMID 21372277 

11. Prakash A, Kaur S, Kaur C, et al. Efficacy and safety of inhaled nitric oxide in the treatment of 
severe/critical COVID-19 patients: A systematic review. Indian J Pharmacol. May-Jun 2021; 53(3): 
236-243. PMID 34169911 

12. Ruan SY, Wu HY, Lin HH, et al. Inhaled nitric oxide and the risk of renal dysfunction in patients with 
acute respiratory distress syndrome: a propensity-matched cohort study. Crit Care. Nov 30 2016; 
20(1): 389. PMID 27903300 

13. Wang J, Cong X, Miao M, et al. Inhaled nitric oxide and acute kidney injury risk: a meta-analysis of 
randomized controlled trials. Ren Fail. Dec 2021; 43(1): 281-290. PMID 33494652 

14. Potapov E, Meyer D, Swaminathan M, et al. Inhaled nitric oxide after left ventricular assist device 
implantation: a prospective, randomized, double-blind, multicenter, placebo-controlled trial. J Heart 
Lung Transplant. Aug 2011; 30(8): 870-8. PMID 21530317 

15. Bizzarro M, Gross I, Barbosa FT. Inhaled nitric oxide for the postoperative management of pulmonary 
hypertension in infants and children with congenital heart disease. Cochrane Database Syst Rev. Jul 
03 2014; (7): CD005055. PMID 24991723 

16. Miller OI, Tang SF, Keech A, et al. Inhaled nitric oxide and prevention of pulmonary hypertension 
after congenital heart surgery: a randomised double-blind study. Lancet. Oct 28 2000; 356(9240): 
1464-9. PMID 11081528 

http://www.bluecrossma.org/medical-policies/sites/g/files/csphws2091/files/acquiadam-assets/Medical_Policy_Terms_of_Use_prn.pdf
http://www.bluecrossma.org/medical-policies/sites/g/files/csphws2091/files/acquiadam-assets/Managed_Care_Guidelines_prn.pdf
http://www.bluecrossma.org/medical-policies/sites/g/files/csphws2091/files/acquiadam-assets/Indemnity_and_PPO_Guidelines_prn.pdf
http://www.bluecrossma.org/medical-policies/sites/g/files/csphws2091/files/acquiadam-assets/Clinical_Exception_Process_prn.pdf
http://www.bluecrossma.org/medical-policies/sites/g/files/csphws2091/files/acquiadam-assets/Medical_Technology_Assessment_Guidelines_prn.pdf


 

6 
 

17. Tavare AN, Tsakok T. Does prophylactic inhaled nitric oxide reduce morbidity and mortality after lung 
transplantation?. Interact Cardiovasc Thorac Surg. Nov 2011; 13(5): 516-20. PMID 21791520 

18. Meade MO, Granton JT, Matte-Martyn A, et al. A randomized trial of inhaled nitric oxide to prevent 
ischemia-reperfusion injury after lung transplantation. Am J Respir Crit Care Med. Jun 01 2003; 
167(11): 1483-9. PMID 12770854 

19. Perrin G, Roch A, Michelet P, et al. Inhaled nitric oxide does not prevent pulmonary edema after lung 
transplantation measured by lung water content: a randomized clinical study. Chest. Apr 2006; 
129(4): 1024-30. PMID 16608953 

20. Botha P, Jeyakanthan M, Rao JN, et al. Inhaled nitric oxide for modulation of ischemia-reperfusion 
injury in lung transplantation. J Heart Lung Transplant. Nov 2007; 26(11): 1199-205. PMID 18022088 

21. Lakshminrusimha S, Kinsella JP, Krishnan US, et al. Just Say No to iNO in Preterms-Really?. J 
Pediatr. Mar 2020; 218: 243-252. PMID 31810629 

22. Kinsella JP, Steinhorn RH, Krishnan US, et al. Recommendations for the Use of Inhaled Nitric Oxide 
Therapy in Premature Newborns with Severe Pulmonary Hypertension. J Pediatr. Mar 2016; 170: 
312-4. PMID 26703869 

23. Cole FS, Alleyne C, Barks JD, et al. NIH Consensus Development Conference statement: inhaled 
nitric-oxide therapy for premature infants. Pediatrics. Feb 2011; 127(2): 363-9. PMID 21220405 

24. Abman SH, Hansmann G, Archer SL, et al. Pediatric Pulmonary Hypertension: Guidelines From the 
American Heart Association and American Thoracic Society. Circulation. Nov 24 2015; 132(21): 
2037-99. PMID 26534956 

25. Kumar P, Papile LA, Polin RA, et al. Use of inhaled nitric oxide in preterm infants. Pediatrics. Jan 
2014; 133(1): 164-70. PMID 24379225 

26. National Institute for Health and Care Excellence (NICE). NICE guideline: Specialist neonatal 
respiratory care for babies born preterm [NG124]. April 2019; 
https://www.nice.org.uk/guidance/ng124. Accessed March 18, 2022. 

 
 


