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The focus of most asthma care is on symptom control and exacerbation (attack) prevention. This focus is
needed; asthma is a very common disease, still leads to an unnecessarily high symptom burden and is a
cause of preventable deaths [1, 2]. This negative impact occurs despite the recognition that asthma is a
heterogeneous disease with various subtypes [3] requiring different treatment approaches [4], with the
development of multiple new targeted therapies [5]. Although the identification of biomarkers to help
predict exacerbations and understand the interactions between asthma, risk and comorbidities is a key
research priority area [6], one of the major problems still affecting our ability to improve asthma outcomes
is persuading patients to take potentially lifelong inhaled therapy when, at least for mild and moderate
asthma, patients often feel well most of the time.

The work of COUMOU et al. [7], published in the European Respiratory Journal this month, offers some
insight into this thorny issue. The authors followed the lung function of 141 adults with newly diagnosed
asthma for 5 years. Clinical, functional and inflammatory parameters were assessed yearly. Linear
mixed-effect models were used to identify predictors of lung function decline. The median change in
post-bronchodilator forced expiratory volume in 1 s (FEV1) was 17.5 mL·year−1 but more importantly, in
those patients with a relatively more rapid decline in lung function (>54.2 mL·year−1), the only
associations were a raised exhaled nitric oxide fraction (FeNO) and low body mass index (BMI)
(⩽23 kg·m−2). The degree of lung function decline observed in this study is comparable to others. In a
large Danish study of 17506 subjects followed over 15 years, people with asthma had a decline in their
FEV1 of 38 mL·year−1, compared with 22 mL·year−1 in healthy individuals [8]. Another study found that
in people with asthma not treated with inhaled corticosteroids (ICS), the decline in FEV1 was
51 mL·year−1 compared to 25 mL·year−1 in those receiving treatment [9].

Increased FeNO in asthma is driven by the upregulation of inducible nitric oxide synthase in the
respiratory epithelium via STAT-6 and the proinflammatory Th2 cytokines interleukin (IL)-4 and IL-13. It
is often regarded as a surrogate biomarker of Th2-mediated mechanisms within the bronchial mucosa
[10]. Multiple studies have examined the utility of FeNO-guided asthma therapy [11]; however, its role and
how it should be utilised to guide care has still not been fully defined. The latest Cochrane review
concluded that tailoring asthma medications based on FeNO levels (compared with primarily on clinical
symptoms) led to a decrease in the frequency of asthma exacerbations but did not impact on day-to-day
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clinical symptoms or ICS dose. The group concluded that the universal use of FeNO to help guide therapy
in adults with asthma cannot yet be advocated.

Those familiar with work on FeNO will know that the exhaled gas is extremely sensitive to ICS [12]. This
may be the explanation for the association seen in the paper by COUMOU et al. [7]. The association
between loss of lung function and FeNO levels may simply represent poor concordance with ICS therapy or
undertreatment of airway inflammation. This argument is countered by the observation that when
comparing patients with and without accelerated decline in lung function, there was no difference in
ICS dose, asthma symptoms or airway hyperresponsiveness (AHR). Given that AHR is also sensitive to
ICS [13], it is less likely that the effect seen is simply related to ICS dose and hints that there may be a
separate inflammatory process at work.

Although the rates of decline in airway disease are well established, predicting and specifically targeting
lung function loss is less well evidenced. Chronic airway inflammation is a prime target based on several
studies demonstrating a link between FEV1 decline and both eosinophilic [14] and mixed granulocytic
inflammation [15]. A cross-sectional study of 1197 people with asthma found that pre-bronchodilator
FEV1 was associated with neutrophilic and eosinophilic airway inflammation, whereas sputum total
neutrophil counts alone were associated with post-bronchodilator FEV1 [16].

The work of COUMOU et al. [7] leads onto an important question, namely whether airway inflammation as
represented by increased FeNO, in the absence of symptoms or exacerbations, leads to lung function
decline, or whether airway inflammation associated with consequent asthma exacerbations is required for
loss of lung function. This is not simply an academic question. It is now well recognised that asthma
symptoms are not always linked to exacerbations or airway inflammation [17] and the use of monoclonal
therapies predicated on exacerbation rates rather than symptom questionnaires has driven this point home.
Using blood eosinophil counts to stratify both risk of exacerbation and response to targeted monoclonal
therapy is now firmly embedded in the care of people with difficult asthma; however, we are still not at the
point where we can accurately identify those at risk of lung function decline, despite spirometry being the
most performed test in people with asthma. Prospectively measuring FeNO at baseline and then treating
accordingly would seem an attractive proposition; however, much larger and longer prospective
randomised studies of FeNO-guided management are needed to establish this practice.

The relationship between a lower BMI and lung function decline is more difficult to explain. As the
authors point out in their conclusion, there are mixed data on the association between body weight and
lung function. Although they describe a BMI of ⩽23.05 kg·m−2 as “lower”, a BMI of 18.5–24.9 kg·m−2 is
actually considered healthy. Their mean population BMI of 28 kg·m−2 would be described as overweight
and is a common finding in asthma populations [18]. Moreover, the rate of decline of lung function may
not be as important as the trajectory. It is now evident that airflow obstruction relates not only to the rate
of decline in FEV1 from a normal starting level of lung function in early adulthood in susceptible
individuals, but also from starting at a lower initial baseline FEV1 with a normal decline in FEV1 [19].
Although these data mostly reflect the malign influence of tobacco smoke exposure, it is plausible that
occupational exposures, allergens and lung infections may also lead to lung function loss [20] and
adversely affect people with asthma.

Given the current focus on exacerbations as the most important end-point in asthma studies and the
plethora of new drugs emerging to target specific inflammatory cytokine pathways in fully phenotyped
airway disease, this paper is a timely reminder that asthma can be associated with long-term lung function
decline and that our patients deserve better prognostic indicators to both manage their day-to-day
symptoms and prevent exacerbations, and also prevent potentially disabling lung function loss.
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