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Abstract

The ideal definition of asthma remission should be practical, measurable and meaningful for both patients
and physicians, while also representing true disease modification. Unfortunately, current proposals to
define asthma remission fall short of this standard, not for lack of careful consideration, but due to the
challenges presented by asthma, including but not limited to variability in symptom perception, intrinsic
variability in lung function, seasonality and the impact of comorbidities. This article discusses obstacles
and challenges to developing a widely adopted, consensus definition of asthma remission. We searched the
literature for keywords including “asthma”, “remission” and “super-responder” and identified interventional
trials in asthma that highlight the challenges inherent in defining asthma remission.

Remission in the context of chronic disease refers to a sustained period during which the signs and symptoms
of the disease are reduced or absent. For asthma in particular, the idea that remission is an achievable clinical
outcome has gained traction over recent years with the emergence of biologic agents and their demonstrated
real-world effectiveness. Great strides have been made in understanding asthma pathophysiology and
mechanisms, allowing for the development of these targeted, potentially disease modifying agents. It is now
understood that persistent inflammation underlies much of the disease manifestations in asthma, leading to
bronchoconstriction, restricted airflow, symptomatic episodes and, in some cases, eventual fixed obstruction.
Unchecked inflammation can lead to recurrent exacerbations, airway remodelling and, eventually, fixed airflow
obstruction. Progressive organ damage due to uncontrolled inflammatory activity in asthma mirrors the
trajectory of other chronic diseases such as rheumatoid arthritis (RA) and inflammatory bowel disease (IBD),
in which achieving remission has long been the therapeutic objective.

Based on these parallels, efforts have been made in recent years towards constructing an asthma-specific
definition of remission. Traditionally, asthma guidelines have emphasised attaining disease control, a
combination of minimised symptoms and mitigated exacerbation risk. Remission in asthma takes this a step
(or steps) forward, towards a total elimination of symptoms and exacerbations and normalisation or
stabilisation of lung function. While complete remission off therapy is the ideal, it is unrealistic with current
therapeutic options for most patients, so clinical remission on treatment has been identified as a more realistic
goal for current asthma management purposes. However, is it truly a useful benchmark in the clinical and/or
research setting? The ideal definition of remission should be practical, measurable and meaningful for both
patients and physicians, while also representing true disease modification. Unfortunately, current proposals to
define asthma remission fall short of this standard, not for lack of careful consideration, but due to the
challenges presented by asthma, including but not limited to variability in symptom perception, intrinsic
variability in lung function, seasonality and the impact of comorbidities.

Two widely disseminated definitions for clinical remission in asthma have been published by Menzies-
Gow et al. [1] and Braiss et al. [2]. Menzies-Gow et al. [1] convened a 2020 expert consensus panel that
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used a modified Delphi approach to define clinical remission as 12 or more months with 1) the absence of
significant symptoms by validated instrument, 2) lung function optimisation/stabilisation, 3) patient/
provider agreement regarding remission and 4) no use of systemic corticosteroids [1]. The publication from
Braiss et al. [2] similarly used an expert panel, commissioned by three major US allergy and pulmonary
societies comprising adult and paediatric pulmonologists and allergists, to develop a consensus definition
for remission in asthma, again using a modified Delphi approach. This consensus statement defined
remission on treatment and proposed that a patient on biologic therapy in remission must experience no
exacerbations, no missed work or school due to asthma symptoms, stable or optimised pulmonary function
on at least two measurements, only low-or medium-dose inhaled corticosteroid (ICS) therapy, Asthma
Control Test (ACT) score >20, AirQ score <2 or Asthma Control Questionnaire (ACQ) score <0.75
measured on at least two occasions, and rescue inhaler use no more than once per month, all over the
course of 1 year [2].

Although remission may in the future be a goal for asthma management, the available evidence suggests it
is premature for such a paradigm shift. Clinical remission on treatment, the most pragmatic form of
remission, has already been extensively shown to be possible for only a minority of patients with these
current definitions. Multiple post hoc analyses of clinical trials have been conducted to determine the
prevalence of remission in patients receiving biologics using varying definitions of remission of varying
stringency. A recent review by Lucoco et al. [3] effectively summarised the outcomes from some of these
trials, demonstrating that remission rates ranged from 14 to 43%, with most cases falling between 20 and
30%. Interestingly, in many of these studies, a significant proportion of patients receiving placebo were
also able to achieve remission according to study criteria [4]. This placebo effect phenomenon is pervasive
in asthma trials [5]. Objective and patient-reported outcomes may be improved compared to baseline either
because participation in a clinical trial leads to better adherence to prescribed medications or as a result of
the placebo effect itself. Furthermore, the potential for spontaneous remission, a rarity in most chronic
diseases, occurs in 22-27% of paediatric patients with asthma [6, 7] and 2-17% of adult patients [8].
Thus, a major issue with targeting clinical remission with biologics in asthma is that it is currently only
possible for a small percentage of patients and may be even smaller when considering the significant
placebo effect seen in these trials, as well as the potential that some proportion of cases may constitute
spontaneous remission.

Determining the optimal target for duration of remission is also an issue. The two most used definitions
for clinical remission both use a lack of exacerbations, stable symptoms and lung function over 12 months
as the time criteria, in order to best take into account the variability and seasonality of the disease.
However, there are no data to support this time frame as ideal for considering a patient to have achieved
remission. Even after prolonged periods of meeting remission criteria, a significant number of adult
patients relapse, often without warning and often after years of remission [9]. Similarly, Sears et al. [6]
showed that in children with asthma, even after achieving remission, a proportion relapse by age 26.
Whether this is due to some underlying low-level disease activity, genetic predisposition and/or
environmental factors, or a combination of all three, is unknown.

What does this mean practically for physicians treating to the goal of achieving clinical remission in
asthma? In our experience, one of the most common questions physicians are asked at the time of initial
biologic prescription is how long patients will need to be on the medication for. The answer is, we really
don’t know. There is a lack of data on how long patients need to be on these drugs, but multiple studies
have shown an increase in exacerbations after discontinuing biologics. In the COMET study, for instance,
patients who stopped mepolizumab had more exacerbations than those who continued (61% versus 47%)
[10]. In RA, another chronic inflammatory illness on which much of the clinical remission work in asthma
is based upon, a study by LiLLEGRAVEN et al. [11] demonstrated that patients with RA in remission
>12 months on stable tumour necrosis factor inhibitor therapy who were then tapered off of therapy had a
significantly increased risk of flares over the subsequent 12 months compared to those who remained on
stable therapy (63% versus 5%). These results, across multiple disease states, illustrate the challenges in
weaning or discontinuing biologic therapy, regardless of the degree of control attained.

Upnam et al. [12] have previously defined biologic “super-responders”, those patients who meet at least
two out of the three major criteria over 12 months (elimination of exacerbations, large improvement in
asthma control, cessation of maintenance oral steroids). About one-third of patients receiving biologics for
severe asthma are considered super-responders [13]. Algorithms have been proposed wherein these
super-responders, who have many overlapping features with patients in clinical remission, may be able to
successfully discontinue biologics [14], but further research is needed to see if this is truly feasible and it
will be necessary to follow these patients longitudinally for an adequate period of time to assess for relapse.
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Given that there is no good plan for tapering or discontinuing these medications and the associated
significant costs to patients and the healthcare system with their ongoing use, advocating for their initiation
with the goal of achieving remission, which still will only be achieved by a small proportion of patients,
seems premature.

It is also likely that patients and providers, in accordance with Global Initiative for Asthma (GINA)
guidelines, will step down inhaled therapies when patients are well controlled [15]. In the recently
published SHAMAL trial, 61% of patients treated with benralizumab were able to taper their ICS to as
needed anti-inflammatory reliever (AIR) therapy and maintain asthma control with stable symptom scores
and lack of exacerbations [16]. However, in the post hoc analysis of groups stratified by ICS-formoterol
dose at week 32, patients who decreased their ICS to AIR only therapy had a significant reduction in
forced expiratory volume in 1 s and significant increase in fraction of exhaled nitric oxide (Fgno). Elevated
Fgno levels have previously been shown to predict lung function decline in dupilumab-treated patients [17]
and given that stabilisation and or optimisation of lung function is a central tenet of most definitions of
clinical remission in asthma, the significance of this finding remains to be seen.

Although the SHAMAL trial showed no significant change in symptoms when stepping down to AIR
therapy, the two SYGMA trials on which the use of budesonide—formoterol AIR therapy are based clearly
demonstrated that AIR therapy was less effective at controlling symptoms than daily maintenance ICS
therapy [18]. If clinical remission is the target, the data from SHAMAL, demonstrating increased Fgno and
reduced lung function with tapering ICS, and the data from SYGMA, which showed increased symptoms
with AIR therapy, together suggest achieving clinical remission dictates that patients treated with biologics
should stay on at least a low daily dose of ICS to maintain stable lung function and adequately controlled
symptoms. The problem with this contention is that the idea for AIR therapy over daily maintenance
therapy originated from the long-running observation that in general patient adherence to daily
maintenance therapy is poor and patients tend to discontinue their inhalers when they are doing well. Thus,
it is likely that when patients are feeling improved after starting biologics, the tendency will be for patients
to step down their inhaled therapy. These downstream consequences of focusing treatment on achieving
asthma remission are concerning because they could result in physicians encouraging patients to use
additional inhaled steroids beyond what would otherwise be recommended, without data to suggest a clear
benefit and when there are known dose-dependent steroid-related morbidities associated with the use of
ICS. Data from numerous studies demonstrate an increased risk of adrenal suppression, cataracts, fractures
and diabetes from the long-term use of inhaled steroids [19-21]. There also increased costs to the
healthcare system associated with keeping patients on maintenance inhaled therapies.

The implication that earlier and more aggressive treatment of asthma is needed if clinical remission is the
ultimate goal raises additional issues. There are accumulating data that patients with less severe asthma,
less cumulative systemic corticosteroid exposure and better lung function are more likely to achieve asthma
remission. In a post hoc analysis of the REDES study, a real-world retrospective observational study of
adults with severe eosinophilic asthma across Spain who were newly prescribed mepolizumab, clinical
remission was more likely in patients with higher blood eosinophil counts, better lung function and lower
maintenance oral corticosteroid (OCS) requirements [22]. In a retrospective study of patients in the UK
Severe Asthma Registry published by McDoweLL et al. [23], remission was associated with shorter
duration of symptoms, while nonremission was associated with a higher number of exacerbations,
emergency department visits and hospital admissions in the previous year, higher baseline symptom
burden, and more impaired baseline quality of life. In a recently published longitudinal cohort study using
data from the International Severe Asthma Registry, 20% of patients achieved four-domain remission
within 1 year of biologic treatment initiation and those patients who achieved remission had less severe
impairment and shorter asthma duration at initiation [24]. As a result of these findings, the authors
concluded that if the goal for asthma treatment is remission, biologic treatment should not be delayed. In
theory, this makes sense. However, as previously discussed, the concern with starting these drugs early is
the lack of evidence that they truly modify the disease course and the indefinite length of time patients are
required to be on these drugs, with the associated expense. In addition, it is likely to magnify inequities
driven by differential access to biologic drugs and their cost. While GINA guidelines recommend initiating
biologics for patients with uncontrolled asthma despite high-dose ICS—long-acting B-agonist therapy, in
many countries patients are required to be on maintenance OCS or suffer from at least 2-3 exacerbations
prior to qualifying for these drugs and still in other countries patients may need to pay high out of pocket
costs to access these drugs. Within the US as well, variations in insurance coverage affect the ability of
individuals to consistently and affordably access these medications. Remission as a goal is premature
without additional data to show that these drugs improve long-term outcomes, as well as maximise benefits
and reduce risk when started at an earlier stage.
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Similar questions arise when considering treatment of children with asthma. Sears et al. [6] performed a
longitudinal study of patients in a birth cohort in New Zealand. It was found that children who developed
asthma before 6 years of age had impaired lung function at each assessment during childhood, adolescence
and adulthood, which also predicted persistence and relapse of asthma, suggesting that these outcomes are
determined at an early age. Asthma exacerbations lead to a decline in lung function [25], which increases
the risk for future exacerbations and loss of lung function, as well as reduces the likelihood of achieving
remission. If remission is the goal, this favours earlier and more aggressive treatment of disease in
paediatric patients. However, before making this leap, more long-term data are needed to determine if
starting drugs earlier in life in paediatric patients modifies the natural history of the disease or leads to
improved outcomes. Alternatively, should we instead be focusing instead on preventing asthma before it
even develops? The Preventing Asthma in high-Risk Kids (PARK) trial, a double-blind, placebo-controlled
study, is currently underway to evaluate the effectiveness of omalizumab in preventing the development of
asthma and reducing its severity in 2—3-year-old children at high risk for asthma (NCT02570984). The
results of this trial are eagerly awaited.

In other inflammatory conditions such as RA, remission is an important outcome because if there is any
ongoing low-level disease activity, progressive joint destruction may occur leading to progressive functional
decline. In asthma, we suspect that there is ongoing inflammation when disease is poorly controlled with
ongoing symptoms and/or bronchial hyperreactivity and/or low lung function, all of which may lead to
progressive decline in lung function and thus more persistent symptoms. This is difficult to study because of
the heterogeneity of the disease and lack of specific biomarkers. Complete remission as defined by
Menzies-Gow et al. [1] is a combination of clinical remission plus objective resolution of asthma-related
inflammation. Currently available biomarkers for asthma include blood and sputum eosinophil counts, IgE
levels and Fgno. However, asthma is a very heterogeneous condition with multiple endotypes, phenotypes
and biomarker profiles that are only just beginning to be understood. Up to 85% of patients with severe
asthma have evidence of type 2 inflammation [26], but how can we measure remission in patients with
nontype 2 asthma and no discernibly elevated commercially available biomarkers at baseline?

Since it is not fully known what level of inflammation, if any, is associated with progression of disease
and loss of lung function and/or progressive symptoms over time, or how currently available biomarkers in
blood, sputum and exhaled breath correlate with disease activity at the tissue level, it is hard to pinpoint
the exact biomarkers to use to define remission and the degree of suppression in inflammatory markers that
should be required for remission. Complicating matters, available biomarkers may be altered by biologic
therapies. For instance, dupilumab often causes at least a transient increase in peripheral blood eosinophils
and omalizumab binds free IgE so that it cannot be accurately measured on conventional assays. Patients
treated with benralizumab may also demonstrate a transient increase in Fgno [27]. New and improved
biomarkers, including “omics” approaches, will allow us to endotype patients with better precision and
have the potential to serve as more reliable surrogates for ongoing disease activity at the tissue level. With
the current state of asthma biomarkers, incorporating biomarker-based assessment in any definition of
asthma remission is a major challenge.

Anxiety, depression, obesity, vocal cord dysfunction, gastro-oesophageal reflux disease (GORD) and
obstructive sleep apnoea are all common comorbidities associated with uncontrolled asthma, which may
affect symptom scores and complicate the quest for asthma remission. By focusing on clinical remission in
asthma treatment, there is concern that other important factors impacting asthma symptoms and disease
control may be missed. In the UK Refractory Asthma Stratification Programme, the patients with higher
symptom burden were predominantly female with higher body mass index and low T2 biomarkers, and
were more likely to have GORD, depression and osteoporosis [28]. Targeting treatable traits and
comorbidities is important and needs to be addressed to avoid overtreating or misassigning symptoms if
trying to attain remission.

Achieving remission in asthma remains an aspirational goal, yet current definitions lack practical
applicability in clinical settings. Further research is crucial to refine the concept of remission in asthma,
aiming for a definition that is feasible for a significant proportion of patients to achieve, without an
unacceptable increase in costs or risk of adverse effects. One key area requiring further investigation is the
long-term impact of early intervention on the natural history of the disease and the effect on long-term
outcomes. Other questions that remain to be answered are the criteria for withdrawing medications such as
ICS and biologic therapies post-remission, and whether we should focus on withdrawal of ICS or biologic
therapies as the priority; the answer to which will depend on the chosen definition of clinical remission.
While the study of asthma biomarkers has improved spectacularly, better biomarkers are needed for more
precise endotyping and phenotyping to better gauge tissue-level inflammation and disease activity to target
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for remission. Addressing the impact of comorbidities on asthma symptoms remains an obstacle to
attempts to achieve a consensus definition of remission. While proposals for defining asthma remission
have sparked valuable discourse and started us down the path to defining and achieving remission,
integrating remission into routine clinical asthma care akin to other inflammatory diseases remains a long
way off.

Points for clinical practice

»  Asthma remission at present is poorly characterised and, based on current definitions, unrealistic for the
majority of patients on biologic therapy.

»  There is no consensus recommendation for duration and tapering of biologic therapy, and many patients
who are considered to be in remission will demonstrate relapse off of biologic treatments.

»  Optimal asthma management requires assessment and control of comorbid conditions not addressed with
biologic medications, such as anxiety/depression, vocal cord dysfunction and GORD.
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