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Assessing eosinophilia in asthma is pivotal: diffuse or localised predicts poor control and increased
future risk http://ow.ly/vdUhl

Asthma is a complex chronic inflammatory disorder of the airways. It involves several cell types and cellular

elements, is associated with airway hyperresponsiveness, and is characterised by recurrent episodes of

wheezing, breathlessness and cough. These symptoms restrict the patients’ daily activities, impact on their

quality of life and, if severe and untreated, may lead to hospitalisation and death [1].

Asthma needs to be monitored and controlled, and treatment schemes follow a step-wise approach, based

initially on the level of severity and then on the level of control. The assessment of asthma control includes

several clinical parameters such as frequency and severity of symptoms, impact on daily activity, and use of

medication. All these parameters involve the patients’ perception and are often subjective [1]. However,

monitoring of airway inflammation for the evaluation of asthma control may provide objective markers of

assessment but requires time and financial and technological resources. Therefore, the use of inflammatory

markers in the monitoring of asthma remains highly controversial.

While the evaluation and monitoring of airway inflammation status does not seem warranted in everyday

clinical management of controlled mild-to-moderate asthma, the assessment of the inflammatory

phenotype is required in severe asthma that is resistant to conventional treatment, while monitoring of

inflammation may help control and reduce exacerbation rates [2].

Several attempts have been made to classify patients with treatment-resistant asthma into distinct

phenotypes, often involving indices of airways inflammation [3–5]. Early reports suggested that patients

with more severe asthma had increased eosinophil [6] and/or neutrophil [7] counts in induced sputum and

in bronchial biopsies. Although some severe asthma phenotypes and particularly inhaled corticosteroid

(ICS)-resistant asthma have been associated with the presence of neutrophil predominance in sputum

[6, 8], many patients with severe refractory asthma have increased sputum eosinophil counts [9]. In those

patients, eosinophilia persists despite intensified ICS treatment and may be related to local corticosteroid

resistance. The importance of monitoring and managing asthma on the basis of biomarkers is highlighted in

patients with discordance between symptoms and airway inflammation: in the cluster analysis by HALDAR

et al. [10], patients with discordance between symptoms and eosinophilic airway inflammation were the

ones who benefited more from inflammation-guided management. Asthma management based on sputum

eosinophil counts has been related to significant reduction in exacerbations compared to conventional

treatment [11, 12], with a more prominent effect on eosinophilic exacerbations [12]. The recent European

Respiratory Society/American Thoracic Society guidelines on severe asthma suggest the addition of sputum

eosinophil counts only if performed in centres with experience in severe asthma, a dedicated laboratory and

a specific sputum induction protocol [13, 14].
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Surrogate markers of airways inflammation have long been investigated. The exhaled nitric oxide fraction

(FeNO) is a possible surrogate biomarker of airways eosinophilia but is not currently recommended for

routine severe asthma management [13] due to the presence of significant confounders in its interpretation

and the contradictory results in clinical trials [15]. FeNO was not more sensitive than clinical assessment by

available questionnaires [16] or sputum eosinophilia [17] in predicting loss of asthma control. A recent

study from the US National Heart, Lung and Blood Institute’s Severe Asthma Research Program has shown

that, despite some statistically significant associations, candidate surrogate biomarkers (including FeNO, IgE,

blood eosinophil and neutrophil counts, and forced expiratory volume in 1 s % predicted) failed to predict

sputum cell count percentages accurately [18]. In a large cohort of 508 patients, blood eosinophils (.220

cells per mm3 or .3%) presented a modest predictive accuracy for sputum eosinophilia (areas under the

curve in receiver operating curve analysis of 0.79 and 0.81, respectively), whereas blood neutrophils were

not predictive of sputum neutrophilia [19]. Data on the relationship between eosinophilic inflammation

and patients’ symptoms and asthma control remain controversial [20].

In this issue of the European Respiratory Journal (ERJ), SCHLEICH et al. [21] provide evidence that may

improve our understanding of the associations between the site of eosinophilia and clinical parameters

related to asthma control and future risk, as expressed by asthma exacerbation rates. The authors evaluated

these associations in a retrospective cohort of 508 asthma patients with successful sputum induction and

further validated their results in a prospective cohort of 250 consecutive ‘‘real-life’’ patients from the

outpatient asthma clinic of a university hospital. The major finding of this study is the classification of

patients, based on the site of eosinophilic inflammation, into four groups with distinct clinical

characteristics: local/sputum eosinophilia (25%), isolated systemic/blood eosinophilia (7%), concordant/

diffuse sputum and blood eosinophilia (19%), and absence of eosinophilic inflammation (49%). Patients

with peripheral eosinophilia did not differ phenotypically from those without eosinophilia, whereas patients

with isolated sputum eosinophilia were characterised by lower lung function and higher bronchial

hyperresponsiveness and FeNO compared to those without eosinophilia. Patients with diffuse eosinophilia

had even worse lung function, worse asthma control and, most importantly, worse quality of life and higher

exacerbation rate. Lower quality of life and higher exacerbation rate in patients with diffuse eosinophilia

were also confirmed in the prospective cohort. It is important to stress that the four groups of asthma

patients did not differ in terms of anti-inflammatory treatment intensity, as expressed by the prescribed

doses of ICS. Interestingly, patients with concomitant local and systemic eosinophilia had more common

nasal involvement (nasal polyposis or sinusitis) compared with all other groups and were more often atopic

than the noneosinophilic patients. Important advantages of this study include the validation of the results in

two separate cohorts (a retrospective and a prospective one) and the use of standard cut-off values for blood

(o400 cells per mm3) and sputum (o3%) eosinophilia, whereas possible limitations include the

recruitment of patients from a single university asthma clinic and the single time biomarker evaluation,

given the fact that eosinophilic inflammation may well vary over time [22].

Is the study by SCHLEICH et al. [21] going to change our attitude towards asthma management and in what

direction? The obvious answer is that treated patients with diffuse eosinophilia at a single time-point are at

risk of future exacerbations and may therefore benefit from intensified treatment. But, at the same time,

these patients presented worse asthma control, as expressed by increased scores on the Asthma Control

Questionnaire, and would have required intensified treatment anyway. Therefore, is there an additional

reason to implement eosinophil measurements in everyday clinical practice? Most of the patients in the

study by SCHLEICH et al. [21] were already receiving intensive treatment: about two-thirds were on long-

acting b-agonists (LABAs) and ICS, with ,30% receiving high-dose ICS, with a similar distribution

between the four study groups. The fact that some patients presented sputum and/or blood eosinophilia

despite ICS treatment reflects the need for management of eosinophilic inflammation beyond the

effectiveness of ICS. In a recent analysis of a large randomised trial of omalizumab in patients with

uncontrolled asthma on high-dose ICS and LABA, a reduction in asthma exacerbations was evident in

patients with eosinophilic inflammation (increased FeNO or blood eosinophils) at baseline [23].

Refractory eosinophilic inflammation in patients with severe asthma has recently been addressed by

interventions targeting Th2 cytokines, including interleukin (IL)-5, as well as IL-4 and IL-13. A recent trial

showed that dupilumab, a human monoclonal antibody to the a-subunit of the IL-4 receptor, in patients

with moderate-to-severe asthma with elevated blood or sputum eosinophil counts, was associated with

fewer asthma exacerbations when LABAs and ICS were withdrawn, with improved lung function and

reduced levels of Th2-associated inflammatory markers [24]. Two small trials of mepolizumab, a humanised

monoclonal antibody against IL-5, had also shown beneficial effects in patients with refractory asthma with

blood and/or sputum eosinophilia [25, 26]. The larger Dose Ranging Efficacy and Safety with Mepolizumab

in Severe Asthma (DREAM) trial provided evidence of efficacy of mepolizumab in the reduction of asthma

exacerbation in patients with severe eosinophilic asthma with an acceptable safety profile [27]. In this issue
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of the ERJ, ORTEGA et al. [28] report the results of a post hoc analysis of the DREAM trial and provide data

showing that the reduction in exacerbations in asthmatic patients with refractory eosinophilia is observed

irrespective of the presence of atopy (positive radioallergosorbent test to common aeroallergens) or total

IgE levels. These data further support the need for the evaluation of the eosinophilic status of patients with

treatment-resistant asthma, on top of the ‘‘traditional’’ assessments of atopic sensitisation.

The fact that asthma is no longer considered a single disease entity [29] strongly supports every effort to

define the underlying inflammatory process. Since potential therapeutic options for noneosinophilic asthma

are rather limited to date [5], the determination of the eosinophilic phenotype in treatment-resistant

patients is a one-way option, especially in an era of emerging treatments targeting Th2 mediators. The data

presented by SCHLEICH et al. [21] suggest that the site of eosinophilia does matter; whether diffuse or

localised, it is a worse prognostic marker than the absence of eosinophilia, whereas the possible importance

of isolated peripheral eosinophilia remains to be elucidated in future trials. To quote Sir Francis Bacon,

‘‘ipsa scientia potestas est’’ [30]: knowledge of the extent and the site of eosinophilic inflammation is power,

the best available today in the management of difficult asthma.
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