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FeNO may be helpful in predicting future asthma in preschool wheezing children, but more
longitudinal data are needed http://ow.ly/DXKxR

Wheeze is one of the most prevalent symptoms in preschool children with huge impacts on children and
their families, on healthcare utilisation and hence costs [1]. While most children will become
asymptomatic by 5–6 years of age, some will develop asthma or, even more importantly, severe
problematic asthma and/or will experience an accelerated decline in lung function. Several studies have
shown that lung function in asthmatic children at 6 years of age is already reduced compared with
nonasthmatic children, in particular among children with allergic asthma [2]. This impaired lung function
seems to be present soon after birth in children who are at risk of asthma [3]. Hence, the preschool years
and the prenatal period seem of the utmost importance if we are looking for a window of opportunity to
prevent asthma or to identify those children who are at risk for severe disease.

To date, prediction of which wheezy toddler will go on to develop asthma with absolute certainty is not
possible. Asthma prediction rules have been hampered by low positive predictive values and objective
measurements like lung function tests are not feasible in preschool children in routine daily care. However,
eczema, a positive family history for asthma or allergic diseases and the presence of specific IgE to
aeroallergens are important risk factors for later development of asthma [4].

For two decades nitric oxide in exhaled air (fraction of exhaled nitric oxide (FeNO)) has been used as a
biomarker reflecting eosinophilic airways inflammation [5]. Along with exhaled CO2, exhaled NO is the
only biomarker that has made it from bench to bedside. Handheld analysers are available, which measure
NO in a fast, noninvasive manner, and FeNO has been tested in the diagnosis and monitoring of asthma as
well as for guiding treatment in schoolchildren and adults with asthma [5]. However, only a few studies
have assessed the possible role of FeNO in wheezing preschool children or in preschool children at high
risk of developing asthma.

In this issue of the European Respiratory Journal, CHANG et al. [6] showed that in infants and toddlers at
high risk of developing asthma, prior to the first episode of wheezing, elevated FeNO was associated with a
higher risk of asthma and increased airway reactivity at 5 years of age. This study differs from earlier
studies on the predictive value of FeNO for asthma later in life as it included children from general
paediatric practices before the first episode of wheezing and measured FeNO with an online single breath
technique. The results were in line with earlier studies suggesting an association between FeNO early in life
and respiratory symptoms, lung function, airways reactivity and/or asthma later in life [7–11]. The
different populations studied, the different techniques used to measure FeNO and the different outcomes
assessed may explain conflicting results with other studies [12–14]. CHAWES et al. [12] showed that elevated
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FeNO at 1 month of age did precede transient early wheeze, but not persistent wheeze, and was unrelated
to atopy.

One of the strengths of the study by CHANG et al. [6] is that it supports the concept that eosinophilic
inflammation develops and increases in early childhood, and is a progressive phenomenon. Data from
biopsy studies suggest that eosinophilic inflammation, which is a hallmark of asthma in school children,
develops between 1 and 3 years of age [15, 16]. By carrying out serial FeNO measurements between 1 and
5 years of age, or even from birth to school age, better insight into when eosinophilic inflammation starts
could be obtained. CHANG et al. [6] suggest a gradual increase of FeNO during the study period, although
this is somewhat speculative as only two measurements were available. It is well known that FeNO increases
with age during childhood [17], and it is remarkable that FeNO does not seem to show this increase in the
children who did not have asthma at 5 years of age. Longitudinal measurements are needed to gain more
insight into this.

Another message from this study could be that measuring FeNO before 1 year of age for routine clinical
care may be of little value, because at that age FeNO does not discriminate sufficiently between the various
categories of patients, demonstrating too much overlap, as was observed by GABRIELE et al. [14].

Obviously, there is a signal in early FeNO measurements for predicting later development of asthma.
However, does FeNO have an additive value over risk factors like aeroallergen sensitisation or a positive
family history in prediction models for later asthma in preschool wheezing children? In the study by
SINGER et al. [7] an asthma predictive index including elevated FeNO as a major criterion performed
similarly to the classical asthma predictive index with blood eosinophilia as a minor criterion [18].
However, in the Dutch PIAMA (Prevention and Incidence of Asthma and Mite Allergy) cohort specific
IgE and FeNO at 4 years both had an additive value over maternal allergy, eczema and frequency of wheeze
in predicting the risk of asthma at 8 years of age [19].

Although in the study by SINGER et al. [7] the positive predictive value of the modified index could not be
increased by FeNO, ELLIOTT et al. [9] recently showed that FeNO in children with a mean age of ∼15 months
with recurrent wheezing episodes had high positive and negative predictive values for wheezing and acute
exacerbations at age 3 years, and also for a decline in lung function between 15 months and 3 years.

In the current study by CHANG et al. [6], FeNO was measured online with a constant expiratory flow during
sedation, possibly resulting in minimal dilution with gas from the anatomical dead space and enhancing
the sensitivity of the measurement. Although this technique makes comparison with standardised single
breath online measurements at 5 years of age possible, only a few, specialised centres will have this
technique available. Therefore, more effort should be put into online or offline techniques for which no
cooperation and no specialised equipment is necessary, and which will be applicable for use in preschool
children in general practice [20].

Prediction of school age asthma in high-risk preschool children may help to identify children who might
need treatment with inhaled corticosteroids, who should be followed carefully and to whom future
prevention strategies should be targeted. Obviously, FeNO measurements may be of help in identifying
these children. However, more longitudinal data are needed, and easier, cheap and standardised techniques
are needed to measure FeNO in a way that is applicable in routine clinical care. Future perspectives in this
field may include and combine other biomarkers in exhaled breath or exhaled breath condensate, or
genetic markers [21].
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