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Nitric oxide for asthma (95012)
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The information below is excerpted from August 2015 VbBS meeting materials. Minutes indicate that the subcommittee accepted the staff recommendation and felt that there was a community consensus to not use this test in the management or diagnosis of asthma.

Issue: Nitric oxide expired gas determination (CPT 95012) is a test for airway inflammation which is used in the diagnosis and management of asthma.  It can be used to help determine whether a patient will respond well to steroid medications, and to help monitor airway inflammation in asthmatic patients. 

FENO is not a specific test—a raised measurement can be seen in 30–40% of patients with chronic cough and a similar proportion of patients with COPD. A raised FENO is neither a sensitive nor a specific marker of asthma with overlap with children who do not have asthma. FENO is closely linked with atopic status, age and height.  In some studies, FENO correlated better with atopic dermatitis and allergic rhinitis than with asthma.

This test was reviewed in 2007 and determined to be Experimental and placed on the Excluded/Never Covered List based on a 2005 TEC report.  It was re-reviewed in 2010 and again found to be experimental.  Aerocrine is requesting that the HERC re-review exhaled nitric oxide testing, based on newer literature and professional society guidelines (see included letter), and place it on line 9 ASHTMA (see included letter from Aerocrine).  See Appendix A for the disposition of literature submitted by Aerocrine.


Evidence
1. NICE 2014, recommendations for use of FENO (https://www.nice.org.uk/guidance/dg12) 
0. Recommendations
0. Fractional exhaled nitric oxide (FeNO) testing is recommended as an option to help diagnose asthma in adults and children:
0. who, after initial clinical examination, are considered to have an intermediate probability of having asthma and
0. when FeNO testing is intended to be done in combination with other diagnostic options according to the British guideline on the management of asthma (2012).
0. Further investigation is recommended for people whose FeNO test result is negative because a negative result does not exclude asthma.
0. FeNO measurement is recommended as an option to support asthma management in people who are symptomatic despite using inhaled corticosteroids.
0. Evidence for FENO guidance asthma management
1. Adults: 4 RCTs
0. Rate ratios for major/severe exacerbations in the FENO arm ranged from 0.79 (95% confidence interval [CI] 0.44 to 1.41) to 1.29 (95% CI 0.51 to 3.30), while rate ratios for composite outcomes of all severity of exacerbation ranged from 0.52 (95% CI 0.30 to 0.91) to 0.63 (95% CI 0.40 to 0.98).
0. No effects seen on quality of life
0. ICER £6,310 cost/QALY
1. Children: 5 RCTs
1. inhaled corticosteroid use increased in the intervention group compared with the comparator group
1. ICER £45,213 cost/QALY
1. SIGN 2014, management of asthma (https://www.brit-thoracic.org.uk/document-library/clinical-information/asthma/btssign-asthma-guideline-2014/ Quick reference guide: http://www.sign.ac.uk/pdf/QRG141.pdf) 
1. Asthma diagnosis: further investigations which may be useful in patients with an intermediate probability of asthma
0. An alternative and promising approach to the classification of airways disease is to use tests which best identify patients who are going to respond to corticosteroid therapy. A raised sputum eosinophil count and an increased FENO are more closely related to corticosteroid response than other tests in a variety of clinical settings. There is also evidence that markers of eosinophilic airway inflammation are of value in monitoring the response to corticosteroid treatment. More experience with these techniques and more information on the long term response to corticosteroid in patients who do not have a raised sputum eosinophil count or FENO is needed before this approach can be recommended.
1. Use of FNEO in children
1. A raised FENO is neither a sensitive nor a specific marker of asthma with overlap with children who do not have asthma. FENO is closely linked with atopic status, age and height. In some studies, FENO correlated better with atopic dermatitis and allergic rhinitis than with asthma. It is not closely linked with underlying lung function. Measuring FENO could not differentiate between groups once atopy was taken into account. Home measurements of FENO have a highly variable relationship with other measures of disease activity and vary widely from day to day.
1. Conclusions regarding FENO
1. At present, there is insufficient evidence to support a role for markers of eosinophilic inflammation in the diagnosis of asthma in children. They may have a role in assessing severity of disease or response to treatment.
1. For adults: Experience with induced sputum and FENO is limited to a few centres and more research needs to be done before any recommendations can be made.
1. British guideline for the management of asthma quick reference guide, 2014
2. No mention of FENO testing
2. Recommended only sputum eosinophil testing for evaluation of airway inflammation
1. British guideline for the management of asthma, 2014
3. Raised FENO (>50 ppb in adults and >35 ppb in children) is predictive of a positive response to corticosteroids.
3. The evidence that FENO can be used to guide corticosteroid treatment is mixed.
3. Protocols for diagnosis and monitoring have not been well defined and more work is needed.
3. Low FENO (<25 ppb in adults; <20 ppb in the under 12 yr old range) may have a role in identifying patients who can step down corticosteroid treatment safely.
1. Petsky 2009, Cochrane review of FENO
4. N=6 studies (2 adult, 4 children); 1053 patients total
4. In the meta-analysis, there was no significant difference between groups for the primary outcome of asthma exacerbations or for other outcomes (clinical symptoms, FeNO level and spirometry). In post-hoc analysis, a significant reduction in mean final daily dose inhaled corticosteroid per adult was found in the group where treatment was based on FeNO in comparison to clinical symptoms, (mean difference -450 mcg; 95% CI -677 to -223 mcg budesonide equivalent/day). However, the total amount of inhaled corticosteroid used in one of the adult studies was 11% greater in the FeNO arm. In contrast, in the paediatric studies, there was a significant increase in inhaled corticosteroid dose in the FeNO strategy arm (mean difference of 140 mcg; 95% CI 29 to 251, mcg budesonide equivalent/day).
4. Authors’ conclusions: Tailoring the dose of inhaled corticosteroids based on exhaled nitric oxide in comparison to clinical symptoms was carried out in different ways in the six studies and found only modest benefit at best and potentially higher doses of inhaled corticosteroids in children. The role of utilising exhaled nitric oxide to tailor the dose of inhaled corticosteroids cannot be routinely recommended for clinical practice at this stage and remains uncertain.
1. Papadopoulos 2012, international consensus on management of pediatric asthma
5. FENO may be useful as a diagnostic tool
1. Jarrti 2012, meta-analysis of role of FENO on asthma control
6. The data suggests that utilising FeNO to tailor the dose of inhaled corticosteroids in children cannot be recommended for routine clinical practice since there is a danger of excessive inhaled corticosteroid doses in children without meaningful changes in clinical outcomes. Many disease and non-disease related factors (most importantly atopy, height/age and infection) affect FeNO levels which can easily confound the interpretation.


Professional Society Guidelines
1. American Thoracic Society 2011 (https://www.thoracic.org/statements/resources/respiratory-disease-adults/feno-document.pdf) 
0. We recommend the use of FENO in determining the likelihood of steroid responsiveness in individuals with chronic respiratory symptoms possibly due to airway inflammation (strong recommendation, low quality of evidence).
0. We suggest that FENO may be used to support the diagnosis of asthma in situations in which objective evidence is needed (weak recommendation, moderate quality of evidence).
0. We recommend the use of FENO in monitoring airway inflammation in patients with asthma (strong recommendation, low quality of evidence).


Other coverage policies
1. Aetna 2014 and Cigna 2015 consider the measurement of exhaled nitric oxide or exhaled breath to be experimental.  
1. Most BCBS plans also consider FENO experimental
	
Summary: FENO may have a role in diagnosis and management of asthma; however, the current evidence does not support its routine use.  The evidence in children is concerning; FENO likely causes harm via increased dosing of inhaled corticosteroids.  Only one of our trusted sources has any recommendations for use (NICE 2014) and only recommends FENO as “an option.” This test is considered experimental by most insurers. 
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