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Introduction
Asthma is widely accepted as a complex heterogeneous condition with diverse pathophysiological
mechanisms, clinical presentations, comorbidities, physiological characteristics, pathology and outcomes
that is typically best managed by a multidisciplinary team [1–4]. Severe asthma is recognised as a major
unmet need with a high personal and social impact, as well as a high burden on healthcare resources [4].
As a consequence of advances in the development of precision medicines for patients with severe asthma,
the need to identify asthma subtypes by phenotype based on clinical, functional or inflammatory
parameters is becoming a mandatory part of management [4–6].

Severe eosinophilic asthma (SEA), also referred to as severe asthma with eosinophilia, is yet to be clearly
defined and warrants further discussion. It is a well-recognised but still imprecisely characterised
sub-classification of severe asthma, driven by a distinct pathophysiological process involving the abnormal
production of type 2 cytokines from T-helper 2 and innate lymphoid cells [3, 4, 7]. Sputum eosinophilia is
found in slightly under half of all patients with asthma and both blood and sputum eosinophilia are
associated with more severe disease, worse control, and worse prognosis [7]. The consequences of this
persistent airway inflammation include air trapping, worsening of symptoms, frequent exacerbations and
impact on quality of life [7].
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Following recent advances in the mechanistic understanding of eosinophilic disease, which has allowed the
introduction of a number of targeted biologic add-on treatments for SEA (licensed and in development),
there is a need for guidance aimed at the treating clinician to both define SEA and to indicate by whom,
when and how patients should be managed. Guidelines and clinical recommendations have yet to be
updated to reflect the latest evidence on these therapies and their potential benefits for patients with SEA.
As such, a robust evidence-based consensus on defining SEA in adults, as well as diagnosis, treatment,
long-term management and follow-up, is now necessary. In addition, it may eventually be possible to
address management of other groups with SEA, such as adolescents, children and the elderly, where there
is currently less clinical experience and less trial data [8–15].

Towards a consensus on SEA
In November 2016, an expert task force of clinicians with an interest in and experience of SEA met to
identify the key issues and to set out a roadmap for an independent evidence-based consensus statement
intended to be of practical help to colleagues in the respiratory clinic. Figure 1 describes the development
process for the meeting and this roadmap editorial.

Diagnosis: what does a patient with SEA look like?
Early identification of patients with SEA in clinical practice is important; however, identifying these
patients in day-to-day practice is not always straightforward [5, 16, 17]. A key initial step, as described by
the European Respiratory Society (ERS)/American Thoracic Society (ATS) severe asthma guidelines, is to
confirm the diagnosis of asthma and address comorbidities. Secondly, adherence to therapy and inhaler
technique must be assessed before a diagnosis of severe uncontrolled asthma refractory to treatment can be
confirmed [4]. This phenotype has been variously described in the literature and cluster analysis suggests a
phenotype of patients with late-onset, eosinophilic, inflammation-predominant asthma [18].

Adult-onset asthma patients with a high blood eosinophil count (⩾0.3×109 per L) have been found to have a
distinct phenotype of severe asthma with frequent exacerbations and poor prognosis [19]. Persistent airflow
limitation and distal inflammation with air trapping are common in these patients, as is upper airway pathology
such as chronic rhinosinusitis with nasal polyposis [17]. The characteristics described in these and other studies
are not ubiquitous in all patients (some are found in almost all patients and some in a minority). As such,
classification using a set of major and minor diagnostic criteria may help to identify this pattern (table 1).

Asthma patients with atopy will not necessarily have an allergic aetiology to their asthma [20]. Furthermore,
it remains to be validated in atopic patients with blood eosinophilia, in the context of a thorough patient
history, whether or not age at asthma onset, association between allergen exposure and asthma symptoms/
exacerbations, and presence of fixed airflow obstruction and/or upper airway comorbidities can help to
differentiate between severe allergic and severe eosinophilic asthma.

FIGURE 1 The biologics consensus
roadmap
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Biomarkers have been widely studied in SEA and, in clinical practice, blood eosinophil testing is readily
available. There is a consistent relationship between blood and sputum eosinophilia [21]. Evidence exists that
blood eosinophilia is a superior biomarker and that those patients with raised eosinophil counts have a
higher frequency of severe exacerbation, poorer disease control and show a greater response to
anti-eosinophilic therapies [10, 19, 22]. There is evidence to support the predictive value of eosinophils in
response to these therapies, with a range of responses at different blood eosinophil levels, and patients with
higher blood eosinophil levels (e.g. ⩾300 cells·µL−1) tending to have a better response to treatment [14, 22].
Overall, there remains a degree of debate about the optimal use and interpretation of biomarkers for SEA in
clinical practice, and this revolves around two main concerns in particular. 1. The magnitude and persistence
of eosinophilic disease (the level of eosinophilia which may indicate SEA in different patients, the number of
test results needed to confirm SEA, and the management of the complications arising from oral
corticosteroid use masking systemic eosinophilia and delaying diagnosis). 2. The role of other biomarkers
such as exhaled nitric oxide fraction (FeNO), serum periostin and dipeptidyl peptidase-4 (DPP-4).

A key aim is to develop a clinically useful aid to the identification and diagnosis of patients with severe
asthma where eosinophils probably play an important role in the pathophysiology of disease. Based on a
system of major and minor criteria to accurately phenotype these patients, each subject will need to meet a
specific number or combination of criteria in order to reach a diagnosis of SEA. Robust validation of any
tools will be required to ensure applicability.

Treatment: how do we treat patients with SEA?
Patients with severe asthma who have an eosinophilic-driven phenotype may benefit from newly developed
precision medicines. One group clearly eligible for treatment with biologics is those patients with severe
asthma adherent to high-dose inhaled corticosteroids who nevertheless have frequent exacerbations with or
without symptoms, and who have persistently elevated levels of circulating blood eosinophils.

There are number of targeted therapies, both licensed and in development, that are appropriate for
consideration in this patient population. Three biologic therapies are now licensed for severe asthma:
omalizumab (anti-immunoglobulin E (IgE)), mepolizumab (anti-interleukin-5 (IL-5)) and reslizumab
(anti-IL-5). Four more are currently in the development process: benralizumab (anti-IL-5Rα) has recently
reported successful phase 3 results; tralokinumab (anti-IL-13) and dupilumab (anti-IL-4Rα) are in phase 3
trials; and pitrakinra (IL-4 and IL-13 antagonist) has completed phase 2 trials (all as of April 2017).
Guidance is needed to understand how best to use these different treatments in practice, tailoring
treatment choice to the clinical picture and selecting patients likely to benefit.

Anti-IgE therapy may reduce airway and blood eosinophils and result in less frequent exacerbations for
patients with severe persistent allergic asthma. However, the drug is approved only for patients with severe
allergic asthma due to perennial allergens and not all patients with uncontrolled asthma respond to
anti-IgE therapy. It is not yet clear if persistent eosinophilic inflammation predicts a response
to omalizumab, in particular in non-atopic asthma [5], and there is no real predictive factor available to
manage this treatment [23]. However, methods such as basophil allergen threshold sensitivity may be
effective at monitoring and evaluating response in different populations of patients taking omalizumab.
This tool has been studied in patients with severe nut allergy to evaluate treatment efficacy, and has been
explored as a biomarker in a small cohort of children with different manifestations of persistent allergic
asthma [24, 25]. Interleukin-5 (IL-5) plays a critical role in eosinophil differentiation, maturation,
recruitment, survival and activation in tissues. Anti-IL-5 therapies (such as mepolizumab, reslizumab and
benralizumab) have all established efficacy in this patient population, have no serious safety concerns in

TABLE 1 Possible diagnostic scheme for severe eosinophilic asthma (SEA)

Major criteria Minor criteria

Diagnosis of severe asthma Late onset of disease
Evidence of high-load eosinophilic disease (persistent blood or sputum
eosinophilia detected on ⩾2 occasions)

Upper airway disease (i.e. chronic rhinosinusitis, often
with nasal polyposis)

Frequent exacerbations (⩾2 per year) Role of other biomarkers (e.g. FeNO, periostin and DPP-4)
Dependence (continuous or intermittent) on oral corticosteroids to achieve
asthma control

Fixed airflow obstruction
Air trapping/presence of mucus plugs

DPP-4: dipeptidyl peptidase-4; FeNO: exhaled nitric oxide fraction.
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clinical trials and have demonstrated favourable benefit–risk profiles [8–12, 15, 26]. In addition, IL-4 and
IL-13 play a key role in the pathogenesis of asthma. Therapies that inhibit both IL-4 and IL-13 (including
dupilumab) have shown some promising results [5].

All of these biologic treatments target the lower airways and associated symptoms but also have potential
benefits in terms of comorbidities. These include potentially avoiding the adverse events associated with
frequent oral steroid use, the rhinosinusitis and nasal polyps associated with upper airway eosinophilia, and
atopic dermatitis associated with IL-4/IL-13 activity. Could the ultimate goal of anti-eosinophilic therapy be
to minimise and perhaps even eliminate oral corticosteroid use, thereby consigning maintenance oral
corticosteroids to history, at least in a majority of SEA patients?

There remains a need to look at how anti-eosinophilic therapies can be used to treat patients with
uncontrolled disease, including children, adolescents and the elderly. In addition, patients with significant
involvement of the upper airways, such as chronic rhinosinusitis with polyposis, will require a
multidisciplinary team approach. Recommendations for other treatment options, including bronchial
thermoplasty, macrolides and prostaglandin PGD2-CRTH2 antagonists, also need to be evaluated.

Monitoring and follow-up
When patients are prescribed a biologic therapy for SEA, a number of questions are raised. Which sort of
monitoring is necessary, how should patient follow-up be conducted, and how can we determine which
patients have responded to treatment? Also, under which clinical circumstances should patients stop or
switch therapy [26]?

Identifying therapeutic responders and non-responders is not easy, as it may take a year or more for a
reduction in clinical exacerbations to emerge. Treatment goals vary and, most of the time, a combination of
clinical signals is involved, including: symptom reduction (as captured by treatment effects on the
individual asthma symptom load and the Asthma Control Test (ACT) or Asthma Control Questionnaire
(ACQ)); reduced exacerbation rates; restoration of the sense of smell; and overall health-status restoration.
This last point includes the ability to get a good night’s sleep and feeling more alert (captured by
Health-Related Quality of Life (HRQoL) questionnaires such as the Asthma Quality of Life Questionnaire).
However, these asthma questionnaires do not always reflect this variety in treatment goals in clinical trials
involving SEA.

A number of elements contribute to response and individual responses will differ. Monitoring of lung
function, symptoms, quality-of-life and exacerbation history may support early clinical decisions on treatment
response. Improvements in comorbidities, rather than in asthma itself, may result in higher quality-of-life
scores and data should be collected from both the upper and lower airways to evaluate treatment effect. Thus,
it is important to conduct a careful characterisation of the symptom profile in order to have objective
measures to follow when response is evaluated. Anti-eosinophilic therapies for SEA are not curative, so
guidance on the switching and stopping of these therapies, along with other systemic (e.g. oral corticosteroids)
and inhaled treatments, is important. The initial suggestion of the expert task force is to develop a traffic-light
system to determine response. Similar to the management approach for omalizumab, it has been agreed that
patients with SEA require treatment for at least 4 months before an initial assessment of response can be
determined. Following this, patients who are intermediate responders should either continue treatment for a
year to assess response, or be considered for a switch to an alternative anti-eosinophilic therapy if response is
low. The initial proposal, which will require further development, is described in figure 2.

Discussion and next steps
The high clinical need in severe asthma and the introduction of effective biological therapies for severe
asthma related to eosinophilia make the development of a consensus to support clinicians treating these
patients an important undertaking. The ERS has expressed an interest in taking this subject forward,
potentially through an ERS research seminar and through discussion in sessions at national and international
congresses. The intention is to develop a position statement supported by evidence to reflect a broader
expert opinion around the management of patients with severe corticosteroid-refractory asthma, and to
ensure that the fast-moving scientific developments in this field are applied to clinical practice for the benefit
of patients.
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