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NIOX MINO airway inflammation monitor for the diagnosis and 
monitoring of asthma 
 
 
Summary 
 
NIOX MINO is a new, smaller, portable airway inflammation monitor based on the 
established NIOX monitoring system, which detects and measures levels of nitric oxide (NO) 
in exhaled breath. NIOX MINO costs a fraction of the original NIOX system and does not 
require regular calibration. It has already been shown that fractional concentrations of exhaled 
NO (FENO) are increased in patients with airway inflammation (such as asthma and chronic 
obstructive pulmonary disease), and that FENO levels decrease after corticosteroid, NO 
synthase inhibitor use or other anti-inflammatory therapies. The original NIOX system has 
been investigated in several studies and shown to be a reliable and repeatable method for 
monitoring exhaled NO levels. The new NIOX MINO system has been shown to be equally as 
reliable and repeatable as the original system.  
 
Developer – Aerocrine AB. 
 
Regulatory status – CE marked and approved. Launched in the UK in Q1 2005. 
 
Unit cost – The procurement cost of the NIOX MINO device is £2,100 (an estimated £5 per 
test). 
 
NHS or Government priority – No relevant NHS or government priority areas were identified. 
 
Relevant existing UK guidance – British Thoracic Society guideline on the treatment of 
asthma 2003. Joint American Thoracic Society and European Respiratory Society 
recommendations on the measurement of lower respiratory nitric oxide and nasal nitric oxide, 
2005. 
 
Burden of disease – Asthma prevalence in England and Wales is estimated to be 3.7 million 
adults and nearly 1 million children (4.6 million in total), although not all cases are currently 
receiving therapy. 
 
Potential clinical benefit – The use of NIOX MINO could allow more accurate diagnosis and 
monitoring of drug therapy, and may help patients to achieve remission or stabilisation of 
symptoms with the possibility of fewer exacerbations resulting in hospital admission.  
 
NHS or societal resource impact – It is unclear the extent to which NIOX MINO will impact 
on clinic-based asthma diagnosis or monitoring, unless it is incorporated into national 
guidelines. If 5% of the people with asthma had 4 tests per annum the costs would be in the 
region of £5M. This figure would increase significantly if exhaled nitric oxide measurement 
became accepted practice. 
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Background 
 
Following the discovery that human and animal exhaled breath contains nitric oxide (NO)1, it 
was shown that the fractional concentration of exhaled NO (FENO) levels are increased in 
patients with airway inflammation (such as asthma, chronic obstructive pulmonary disease 
and lung cancer) compared with levels in healthy individuals with no airway inflammation2,3. 
It has also been shown that FENO levels decrease after corticosteroid, NO synthase inhibitor or 
other anti-inflammatory therapy use2,4. In healthy adults exhaled NO levels fall in the range of 
10 – 20ppb (parts per billion). FENO levels in asthmatic patients usually fall between 25 – 
80ppb. These levels vary considerably according to the extent of the airway inflammation 
(reflecting “real-time” inflammatory status) and are known to be raised in asthmatics 
experiencing exacerbation of symptoms or in uncontrolled disease2. Treatment with inhaled 
glucocorticosteroids has been shown to reduce high nitric oxide levels in a dose-dependant 
manner5.  
 
Nitric Oxide measurement has been shown to facilitate clinicians to: 

• Correctly diagnose asthma (distinguishing from other similar conditions) and identify 
patients who are likely responders to anti-inflammatory treatment. 

• Evaluate and monitor a patient’s response to anti-inflammatory medication and allow 
dose-tailoring to reduce unnecessarily high doses or increase inadequate doses. 

• Identify non-compliant patients (patients not using medication as prescribed). 
 
The original NIOX monitoring system (Aerocrine) was launched in Europe in 2000, however 
uptake in England and Wales has been low (around 20 units) and generally limited to research 
applications in University NHS Trusts due to the high procurement costs. The NIOX system is 
sold as a Start Package that includes computer, software, monitor, keyboard, calibration gas, 
installation and training.  
 

The technology 
 
NIOX MINO – Aerocrine, is a smaller portable airway inflammation monitor based on the 
established NIOX monitoring system, which detects and measures levels of nitric oxide (NO) 
in exhaled breath. NIOX MINO uses an electrochemical sensor technology, (the original 
NIOX device uses a chemiluminescence gas analyser) which is able to quantify very small 
NO concentrations. The system requires the patient to inhale nitric oxide-free air up to total 
lung capacity and then to slowly exhale via the mouthpiece into the analyser. The exhaled NO 
(FENO) level is automatically displayed once analysis is complete. Unlike the original NIOX 
device there is no requirement for calibration between patients using the device. The company 
state that by eliminating the calibration requirements, the new NIOX MINO device permits 
routine clinical and perhaps home use. 
 
The NIOX MINO device was launched in the UK in Q1 2005. The measurement of exhaled 
NO is also being investigated for the monitoring of other conditions including chronic 
obstructive pulmonary disease, lung cancer, cystic fibrosis and chronic cough.  
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Burden of disease and patient group 
 
Asthma is a relatively common condition characterised by reversible airflow obstruction and 
airway hyper-responsiveness attributed to inflammation of the bronchioles. The disease has a 
wide range of severity, causes considerable morbidity, and was responsible for 1,358 deaths in 
England in 1997. Asthma is reported to affect around 1 in 10 children and 1 in 12 adults in the 
UK6. The prevalence for England and Wales is estimated to be 3.7 million adults and nearly 1 
million children (4.6 million in total)7, although not all those diagnosed are currently receiving 
therapy. The total annual burden of asthma in patients aged 5 years and over in England 
(including costs of treating chronic asthma and asthma attacks and indirect costs) was 
estimated in 1999 to be around £900-£1,000M8. Poorly controlled asthma results in more 
exacerbations and hospital admissions than well-controlled asthma.  
 
The company estimate that the lowest uptake of NIOX MINO in England and Wales may be 4 
tests per annum for approximately 5% of the asthmatic population (1 million tests). This 
figure could increase significantly if measurement of exhaled NO becomes accepted clinical 
practice. 
 

Current treatment and alternatives 
 
Diagnosis 
There are no alternative non-invasive, reliable techniques for the explicit diagnosis of asthma. 
The British Thoracic Society guidelines currently recommend that diagnosis be based on a 
clinical history and lung function9 (estimated using spirometry and peak expiratory flow). 
However this is known to be inaccurate and can lead to misdiagnosis, particularly in children 
where diagnosis is entirely based on clinical history as there is a lack of suitable lung function 
tests10.  
 
Monitoring 
There are currently no non-invasive, reliable means for monitoring airway inflammation. The 
gold-standard technique is bronchoscopy with lavage and biopsy, however due to cost and 
invasiveness, routine clinical use is limited. Alternatively sputum induction (semi-invasive) 
can be undertaken but again the cost proves a limiting factor for routine monitoring and for 
alteration of corticosteroid and anti-inflammatory dosage. Asthma disease status and response 
to treatment can be estimated using spirometry and peak expiratory flow (PEF), which give 
an indication of lung function. This is however a crude method of estimating changes in 
airway inflammation as there is a well documented delay between physiological change in 
inflammation level and its reflection in lung function tests10. 
 
The American Thoracic Society and the European Respiratory Society issued a joint statement 
in 2005 to say that NO measurement constitutes a novel way to monitor diseases such as 
asthma routinely in clinics, provided that a standardised measurement technique and 
standardised reference data are used. The statement proposes that exhaled NO may be used as 
a marker to diagnose asthma, to monitor the response to anti-inflammatory treatment, to check 
on patient compliance and to predict upcoming asthma exacerbations11.   
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Cost 
 
The procurement cost of the NIOX MINO device is £2,100. The kit required for 300 tests 
costs a further £1,250. The device has a lifespan of 1,500 tests which can be equated to a cost 
per test of £5a.  
 
The original NIOX system costs £23,000 when purchased in the UKa. Operational costs 
include £1,180 for a gas regulator, £70 every six months to replace the NO filter and £1,070 
every 12 months for calibration gas. The NIOX system should be serviced every 18 months 
costing £2,020 There is a per test cost of £2 for each disposable mouth-piece filter. 
 
 

Current research evidence 
 
Effectiveness 
There are in excess of 1,000 peer-reviewed publications on the subject of nitric oxide 
monitoring in asthma, many of which support the clinical use of NO monitoring in the 
diagnosis and management of asthma.  
 
The original NIOX system from which NIOX MINO was developed has been shown to yield 
reproducible measurements (without diurnal or day-to-day variation) and to be easy to use12. 
A study in 65 people (33 children and 32 adults) confirmed that the NIOX nitric oxide 
monitoring system detected a highly significant decrease in FENO levels after 14 days of anti-
inflammatory treatment (inhaled oral corticosteroids). Furthermore the NIOX system was 
found to be a reproducible and acceptable non-invasive test for monitoring asthma status2.  
 
A study of 33 adults and children that compared exhaled NO measurements from the original 
NIOX system with the new NIOX MINO device found agreement between the two devices13. 
The NIOX MINO device demonstrated a clinically acceptable repeatability, was safe to use 
and could be successfully used by children and adults without assistance from clinic 
personnel. The success rate (the proportion of subjects obtaining 3 valid FENO measurements 
from 6 attempts) was the same for both NIOX and NIOX MINO (adults – 86.7% successful, 
children aged <18 – 95% successful). 
 
A study of 19 healthy volunteers compared NIOX MINO with the original NIOX found 
agreement between the two devices14, similar precision and linearity, comparable lowest 
detection limit and accuracy well within tolerance for the intended clinical use. 
 
Cost-effectiveness 
One study has identified a potential for cost saving in the region of £240 per patient per year 
by managing patient therapy according to inflammatory status (measured by eosinophil count) 
as opposed to patients managed according to British Thoracic Society guidelines15. A second 
study identified a potential £140 cost saving achievable by using exhaled nitric oxide 
measurements to reduce corticosteroid use16.  
 
Adverse effects 
No adverse events have been reported. 
                                                 
a Company Supplied Information 
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Ongoing or related research 
 
The company state there are several ongoing trials into the use of exhaled NO in asthma 
management, but were unable to provide further details. 
 

Cost impact and projected diffusion 
 
It is unclear the extent to which NIOX MINO will impact on clinic-based asthma diagnosis or 
monitoring without being incorporated into national guidelines. However the portable system 
may offer a valuable tool to ensure more accurate diagnosis and monitoring of drug therapy, 
and may help patients to achieve remission or stabilisation of symptoms. The ability of NO 
measurements to reflect “real-time” inflammatory status and subsequently inform precise 
dose-response decisions should be of value in the treatment of asthma and may offer cost 
savings if a reduction in corticosteriod use is achieved.  
 
The company estimates that if 1 million tests were performed using NIOX MINO this would 
cost in the region of £5Mb. This figure could increase significantly if national guidelines 
included the recommendation to use NO analysis as part of routine asthma monitoring. 
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