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CRD summary
This study determined the cost-effectiveness of fractional exhaled nitric oxide (FENO) measurement for the diagnosis
and subsequent management of mild to severe asthma. Diagnosis with FENO cost 12 Euros more per patient than the
standard diagnostic methods, but it was cost-saving for patient management, compared with standard guidelines, whilst
providing similar benefits. The study appears to have been based on robust methodology, although more detail on some
clinical sources would have been useful. The authors’ conclusions appear to be valid.

Type of economic evaluation
Cost-utility analysis

Study objective
The objective was to determine the cost-effectiveness of fractional exhaled nitric oxide (FENO) measurement for the
diagnosis and subsequent management of mild to severe asthma, in comparison with the standard diagnosis and
management.

Interventions
The diagnostic strategies were FENO measurement through a portable and non-invasive airway inflammation monitor
(NIOX MINO) versus standard diagnostics, which were spirometry (70% of patients), reversibility testing (20% of
patients), bronchial provocation (7% of patients), and sputum eosinophil count (3% of patients).
The management strategies were FENO measurement versus monitoring based on spirometry. The patients could also
receive inhaled corticosteroids and long-acting beta-agonists as maintenance therapy.

Location/setting
Germany/primary and secondary care.

Methods
Analytical approach:
This economic evaluation was based on two decision tree models, which captured the clinical and economic impact of
different diagnosis and management or treatment options for asthma over a one-year time horizon. The authors stated
that the analysis was carried out from the perspective of the German health care payer.
Effectiveness data:
The clinical data appear to have been derived from a selection of known, relevant published studies. The data on test
accuracy were obtained from a diagnostic study, while randomised controlled trials were used to assess the impact of
FENO on the management of patients with asthma. The authors provided a few details on the sample sizes in these
studies, but no other information was provided. The key clinical endpoint was the accuracy of the diagnostic tests.
Monetary benefit and utility valuations:
The utility estimates were derived from a study, which elicited preferences for health conditions from a sample of 228
adult asthma patients using the European Quality of life (EQ-5D) questionnaire.
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Measure of benefit:
Quality-adjusted life-years (QALYs) were used as the summary benefit measure, in the asthma management model.
Cost data:
The health service costs were those of diagnostic tests, in-patient and out-patient visits to health care professionals,
hospitalisations, and drug therapies. The unit costs were reported and were based on official reimbursement rates. The
resource use was based on published studies and authors’ assumptions. The calculation of drug costs was based on
averages across recommended dosages and typical treatments. All costs were in Euros (EUR) and the price year was not
explicitly reported but may have been 2006.
Analysis of uncertainty:
A series of univariate sensitivity analyses was carried out on the key model inputs to determine whether the model
findings were robust. The alternative ranges of values for these were defined by the authors. A second-order sensitivity
analysis was also undertaken by conducting 1,000 simulations for the relevant model inputs.

Results
In the diagnostic model, the cost per patient was EUR 38 with FENO and EUR 26 with standard diagnostics.
In the management model, the use of FENO was cost-saving compared with standard management, with reduced costs
of EUR 32. FENO also produced a gain of 0.055 QALYs and was, therefore, a dominant strategy (i.e. less expensive
and more effective).
The sensitivity analysis showed that the reimbursement of FENO was the most influential parameter. When FENO was
added to spirometry, FENO added EUR 18 compared with spirometry alone, in the diagnostic model, but was costsaving when compared with spirometry plus bronchoprovocation.
In general, the study findings were robust and greater cost-saving were observed in patients with severe disease.
However, high uncertainty was found in the management model, with wide confidence intervals due to the similar
utility values.

Authors' conclusions
The authors concluded that asthma diagnosis with FENO cost EUR 12 more per patient than standard diagnostic
methods, but was cost-saving in the management of asthma patients, in comparison with standard guidelines, whilst
providing similar benefits. They stated that further research should focus on the effect of FENO on patient outcomes
and on the impact of correct and false diagnoses on asthma outcomes.

CRD commentary
Interventions:
The selection of the comparators was appropriate in that the new test was compared against the conventional diagnostic
and treatment approaches for patients with asthma. Alternative combination strategies were also considered in the
sensitivity analysis.
Effectiveness/benefits:
Little information on the approach used to identify the sources of clinical data was provided. The authors may have
known the studies as no details on the methods and conduct of a literature review were given. Some data on the sample
size and design of these studies were given and, in general, they appear to be appropriate. The derivation of the benefit
measure was reported. The utility valuations reflected patient preferences, which were elicited using a validated
instrument, although the authors noted that the EQ-5D might not have been appropriate for patients with mild asthma.
QALYs are an appropriate benefit measure, which allows cross-disease comparisons.
Costs:
The categories of costs reflected the viewpoint. The authors stated that the inclusion of costs related to productivity
losses would have further favoured the FENO strategy. The unit costs were provided, but the quantities of resources
used and their sources were not explicitly reported. Nevertheless, the authors stated that the resources consumed in the
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diagnostic and treatment model reflected the recommended patterns in the German setting.
Analysis and results:
The synthesis of the costs and benefits was based on an incremental approach, which was appropriate for the analysis
and showed the dominance of FENO over usual care. The issue of uncertainty appears to have been appropriately
addressed and the findings for each alternative scenario were clearly presented. An extensive description of the two
decision models was provided. The authors noted some limitations of their analysis arising from the available data. For
example, the published evidence was inconclusive for smokers, thus the findings may only have been relevant for nonsmokers.
Concluding remarks:
The study appears to have been based on robust methodology, although more detail on some clinical sources would have
been useful. The authors’ conclusions appear to be valid.
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