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Introduction

Clinical remission as a multicomponent treatment goal in severe asthma is being explored in clinical practice. This post hoc analysis used data from the REDES study to assess the proportion of patients with severe eosinophilic asthma achieving our multicomponent definitions of clinical remission after 1 year of mepolizumab treatment.





Methods

The real-world, retrospective observational REDES study enrolled patients with severe eosinophilic asthma who were newly prescribed mepolizumab and with ≥12 months of medical records pre-enrolment. Multicomponent clinical remission was defined as: oral corticosteroid (OCS)-free; exacerbation-free; asthma control test (ACT) score ≥20; and with or without post-bronchodilator forced expiratory volume in 1 second ≥80%. Baseline characteristics were also assessed in those who did/did not achieve clinical remission.





Results

37% and 30% of patients with severe eosinophilic asthma met our proposed three- and four-component on-treatment clinical remission definitions; an increase from 2% and 3% at baseline. Most frequently achieved individual components of clinical remission were: OCS-free; ACT score ≥20. For patients fulfilling the multicomponent clinical remission definitions, at baseline we observed higher blood eosinophil counts, better ACT scores and lung function, lower maintenance OCS use, and a slightly lower rate of prior exacerbations versus those who did not.





Discussion

Clinical remission is a realistic target in clinical practice for a subset of patients with severe eosinophilic asthma receiving mepolizumab. Further studies are required to elucidate whether features linked to the underlying endotype can help predict treatment outcomes, increase rates of clinical remission, and potentially modify disease progression.
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1 Introduction

In 2018, a Lancet Commission paper by Pavord et al. (1) divided asthma management into three eras, the first focusing on bronchodilator use, the second on inhaled corticosteroids use, and the third on precision management (including the use of biologics), and targeted treatment based on a patient’s disease characteristics (Supplementary Figure 1). Within the past 2 decades, the advent of biologics has substantially improved the treatment paradigm for diseases including severe asthma (2, 3). The way clinical outcomes are measured in severe asthma is evolving from the assessment of single outcomes to composite outcomes, and for patients with asthma, experts have aimed to reach a consensus on the definition of clinical remission (≥12–<24 months) and sustained remission (≥24 months) for those continuing treatment (Figure 1A) (3–5). The definitions include components that represent key clinical criteria and patient-reported outcomes to measure disease activity (3) and allow for the continuation of background therapy as long as patients are not impacted by side effects.




Figure 1 | Working definitions of remission in asthma (A) and our composite definitions of on-treatment clinical remission for patients with severe asthma (B) (3–5). ACQ, Asthma Control Questionnaire; ACT, Asthma Control Test; FENO, fractional exhaled nitric oxide; FEV1, forced expiratory volume in 1 second; HCP, healthcare practitioner; OCS, oral corticosteroid; ppb, parts per billion.



A recent (2022) publication by Menzies-Gow et al. evaluated clinical remission in a subset of patients with severe asthma treated with benralizumab (interleukin-5 [IL-5] receptor α-directed monoclonal antibody) using data from three pivotal Phase III clinical trials (6). This post hoc analysis focused only on patients with no baseline oral corticosteroid (OCS) use (selected from SIROCCO/CALIMA) or those receiving <12.5 mg prednisone/prednisolone equivalents/day (ZONDA). The individual components of the composite definition of clinical remission were: no OCS use, no exacerbations, Asthma Control Questionnaire-6 (ACQ-6) score ≤0.75, and pre-bronchodilator forced expiratory volume in 1 second (FEV1) increase ≥100 mL. The analysis demonstrated that 14.5% and 22.5% of patients receiving benralizumab achieved remission at 12 (SIROCCO/CALIMA) or 6 months (ZONDA) compared with 7.7% and 7.5% in the respective placebo groups. All trials required patients to remain on background medication with the exception of OCS doses in ZONDA.

Here we sought to further build on the concept of a new era of asthma management, illustrating a potential fourth era, where as a consequence of improved targeted treatment approaches, we envision patients with asthma experiencing better clinical outcomes; namely an era of on-treatment clinical remission (Supplementary Figure 1). We performed a post hoc analysis using real-world data from the REal worlD Effectiveness and Safety of mepolizumab (REDES) study (7), which included patients with severe eosinophilic asthma who were treated with mepolizumab (anti-IL-5 monoclonal antibody) (8) for 1 year, and applied our two composite clinical remission definitions (OCS-free; exacerbation-free; asthma control test (ACT) score ≥20; and with or without post-bronchodilator FEV1 ≥80%). The aim of our analysis was to initiate a dialogue about how biologics might be more imaginatively used, as well as encourage the field to move away from single measures of disease control and to consider using composite measures to assess the goal of clinical remission. This could ultimately lead to the earlier proactive use of biologics to alter disease progression and enable the emergence of an understanding that could herald a fifth era of asthma management, where clinical remission off-treatment would become a possibility allowing patients to lead normal lives with total symptom control.




2 Materials and methods



2.1 Study design and patients

Details of the REDES study design and patient population have been published previously (7). Briefly, REDES (GSK ID: 213172) was a retrospective, real-world, Phase IV, multicentric, observational cohort study enrolling patients with severe eosinophilic asthma across 24 Spanish hospitals (Supplementary Figure 2). The observational period included 12 months pre- and post-mepolizumab treatment. Eligibility criteria for the REDES study included: patients ≥18 years of age with a clinical diagnosis of severe uncontrolled eosinophilic asthma; patients who initiated mepolizumab ≥12 months before the date of inclusion in the study; and had ≥12 months of relevant medical records prior to enrolment. The primary endpoint of the REDES study was the annual rate of clinically significant exacerbations. Secondary endpoints included pre- and post-bronchodilator spirometric tests, and changes in blood eosinophil counts, average OCS daily maintenance dose, and symptom control (ACT score) pre- to post-mepolizumab treatment. These results have been previously reported (7).




2.2 Definitions of clinical remission

In this analysis, we used two definitions of on-treatment clinical remission. Firstly, a four-component clinical remission definition that required patients to meet all of the following criteria at Week 52: i) OCS-free; ii) exacerbation-free (for 52 weeks); iii) an ACT score ≥20; and iv) a percent predicted post-bronchodilator FEV1 ≥80%. Secondly, a three-component clinical remission definition that included meeting the following criteria at Week 52: i) OCS-free; ii) exacerbation-free (for 52 weeks); and iii) an ACT score ≥20 (Figure 1B).




2.3 Post hoc endpoints included in this analysis

Post hoc analyses were performed to determine the proportion of patients meeting the individual components of the clinical remission definitions, to appreciate the individual contribution of each component, and those meeting combinations of these components, including our two definitions of clinical remission at Week 52 (three- and four-component clinical remission). Additionally, a descriptive analysis of differences in the baseline demographics and clinical characteristics of patients according to their remission status at Week 52 (i.e., those who met the clinical remission definitions compared with those who did not) was also performed to gain insight into the responsive population. An exacerbation was defined as the requirement of systemic OCS treatment for ≥3 days, or a doubling of the dose of maintenance OCS, or a visit to an emergency department/hospitalization for treatment.




2.4 Statistical analysis

For the description of continuous variables, the mean, median, standard deviation (SD), and interquartile range (IQR) values were used, while categorical variables were described using the number and percentage within categories. All post hoc analyses were descriptive in nature and as such no p values were derived.





3 Results



3.1 Proportion of patients achieving clinical remission

Of the 318 patients included in this analysis, data for the three- and four-component clinical remission definitions were available in 260 (82%) and 144 (45%) patients, respectively. Missing post-bronchodilator FEV1 or ACT scores at Week 52 accounted for the reduced numbers (Figure 2). There were notable differences between the baseline characteristics for the 174 excluded and the 144 included in the four-component definition; for instance, the group with 144 patients had a slightly lower number of exacerbations in the previous year, higher geometric mean blood eosinophil counts, higher ACT scores, and received higher median OCS doses at baseline (Supplementary Table 1). Most baseline characteristics for the 58 excluded from the three-component clinical remission definition and the 260 patients included were similar; except that the 260 patients had higher exacerbation rates in the previous year, higher geometric mean blood eosinophil counts, higher ACT scores, and greater prior omalizumab use (Supplementary Table 1).




Figure 2 | Patient attrition and outcome datasets for analysis. ACT, Asthma Control Test; FEV1, forced expiratory volume in 1 second; ITT, intention-to-treat; REDES, REal worlD Effectiveness and Safety of mepolizumab.



In the 144 patients analyzed, after 1 year of treatment with mepolizumab, 30% fulfilled the four-component clinical remission definition, and 38% fulfilled the three-component definition. This represents an increase (27% and 35%, respectively) from 3% who achieved these criteria at baseline (Figure 3A). Moreover, at baseline 3–6% met a combination of three components and 3–30% met a combination of two components of clinical remission. Of those studied 58%, 42%, 15% and 6% of patients met the OCS-free, post-bronchodilator FEV1 ≥80%, ACT score ≥20 and exacerbation-free components respectively at baseline. After 1 year of treatment with mepolizumab, 31–50% met the different combinations of three of the components of clinical remission, while 36–67% met two of the components. At least 50% of patients met any individual component of clinical remission; OCS-free (81%) and ACT score ≥20 (76%) were the most frequently achieved components of remission (Figure 3A).




Figure 3 | Proportion of patients with severe eosinophilic asthma meeting one or multiple elements of the four- (A) and three-component (B) clinical remission definitions at baseline and after 1 year of treatment with mepolizumab. In panel A, 174 patients were excluded owing to missing post-bronchodilator FEV1 values or ACT scores at Week 52. In Panel B, 58 patients were excluded due to missing ACT scores at Week 52. *No exacerbations experienced in the 12 months prior to baseline (Week 0). †No exacerbations experienced up to study Day 365. ‡Patients were not receiving OCS at baseline (Week 0) and remained off OCS at Week 52; §Post-bronchodilator FEV1 percent predicted ≥80% at Week 52. ACT, Asthma Control Test; BD, bronchodilator; FEV1, forced expiratory volume in 1 second; OCS, oral corticosteroid.



In the larger sub-population (n=260), 37% fulfilled the three-component definition of clinical remission after 1 year of mepolizumab treatment, representing an increase (35%) from 2% at baseline (Figure 3B). A combination of two of the components of clinical remission was met by 2–7% of patients at baseline, while 60%, 14% and 6% of patients met OCS-free, ACT score ≥20 and exacerbation-free components respectively at baseline. After 1 year of treatment with mepolizumab, 41–65% of patients met a combination of the two different components of clinical remission. At least 50% of patients met any individual component of clinical remission; OCS-free (82%) and ACT score ≥20 (73%) were the most frequently achieved (Figure 3B).




3.2 Characteristics that provide insight on who may clinically remit

The baseline demographic and clinical characteristics for those who met the three- and four-component clinical remission definitions versus those who did not are presented in Tables 1, 2.


Table 1 | Patient baseline demographics and clinical characteristics in those who did/did not meet the four-component definition of clinical remission following 1 year of mepolizumab treatment.




Table 2 | Patient baseline demographics and clinical characteristics in those who did/did not meet the three-component definition of clinical remission following 1 year of mepolizumab treatment.



Results demonstrated that patients who fulfilled both the three- and four-component definitions had higher geometric mean blood eosinophil counts, better ACT scores, and lower maintenance OCS use compared with those who did not meet each of these definitions. For the patients who did not meet the three- or four-component clinical remission definitions, a slightly higher exacerbation rate in the prior year and worse baseline lung function was seen compared with patients who met either definition. In those fulfilling both clinical remission definitions, patients were less likely to have depression, atopic sensitization, or gastroesophageal reflux disease at baseline, and more likely to have hypersensitivity to non-steroidal anti-inflammatory drugs and chronic rhinosinusitis with nasal polyps (CRSwNP) than those not achieving each composite definition. Patients who met the four-component definition were more likely to have allergic asthma compared with those who did not meet this definition; this was in contrast to those meeting the three-component definition, where allergic asthma was less frequently observed compared with those not meeting the definition.





4 Discussion

Using our proposed multicomponent definitions of clinical remission, which were aligned with the prior definitions put forward based on an expert consensus collected by a Delphi survey (3, 4), we identified that a subset of patients (37% and 30%) with severe eosinophilic asthma met our proposed three- and four-component definitions of clinical remission following 1 year of mepolizumab treatment. These results demonstrate that on-treatment clinical remission is a realistic target in severe asthma for those treated with mepolizumab. To our knowledge, this is the largest study reporting real-world data on remission outcomes for patients with severe asthma using multicomponent definitions of clinical remission. This is important as it is recognized that approximately 80% of patients with severe eosinophilic asthma would be excluded from enrolling in randomized controlled trials, owing to the rigorous eligibility criteria, despite being sufficiently severe and biologically suitable for anti-eosinophilic biologics (9). As such, remission outcomes generated from registration trial data have limited applicability to outcomes in standard clinical care. Other studies have focused on assessing a patient’s level of treatment response to identify responders and super-responders, such as the RELIght study, a real-world study in which patients with severe eosinophilic asthma were treated with mepolizumab (10). A recent Delphi consensus defined the criteria for identifying super-responders as patients who had achieved dramatic improvements in at least three or more domains after 1 year of treatment (11). Our analysis of real-world outcomes in a biologically relevant, but otherwise unrestricted, severe asthma population not only identifies the proportion of patients achieving clinical remission based on our composite three- and four-component definitions, but also helps to understand the responsiveness of the individual components at this stage of disease severity in patients receiving mepolizumab treatment. Improvements in asthma control, as reflected by the ACT score, and OCS-freedom (no exacerbation bursts and no maintenance therapy) were the most commonly achieved individual components of clinical remission.

The real-world REDES study (7) was selected to assess clinical remission in a real-world severe asthma population, as it had the most complete dataset available to us and represented a severe asthma population that was clinically relevant, with a broad spectrum of comorbidities and a significant unmet need as far as asthma control was concerned. In REDES, for patients who had data available on ACT score (n=279), most patients (85%; n=237) had poor asthma control (ACT score <20) at baseline; and of the 318 included in the study, the majority of patients (92%; n=292) had experienced a severe OCS-requiring exacerbation in the 12 months prior to treatment and 92% had ≥1 comorbidity (n=292). Moreover, patients had a geometric mean blood eosinophil count of 470 cells/µL at baseline. These results demonstrate the severity of disease in this severe eosinophilic asthma population despite receiving standard-of-care treatment in line with the Global Initiative for Asthma (GINA) recommendations up to the initiation of biologic therapy (12) and also reflect the nature of severe eosinophilic asthma managed in routine clinical care.

In the sentinel publication by Menzies-Gow et al (4) the authors initiated a conversation about remission outcomes in severe asthma populations and proposed a definition of remission, based on a Delphi consensus and by using learnings from other chronic inflammatory diseases treated with biologics. Their definition of remission used optimization and stabilization of lung function as one of the criteria (4). To date, no consensus definition for improvements in FEV1 have been established. In our analysis, we have taken the ambitious definition of achieving ≥80% predicted post-bronchodilator FEV1 as our reflection of optimization of lung function, as this is what could be classified as within the normal range. A recently published (2023) observational multicenter retrospective study by Maglio et al (13), also used ≥80% predicted post-bronchodilator FEV1, alongside OCS-free, exacerbation-free and ACT score ≥20, aligning with our four-component definition of remission. In their study, in 83 patients with severe asthma treated with mepolizumab for 12 months, they reported the same proportion of patients (30%) achieving remission as reported here using our four-way definition. When comparing the proportion of patients achieving the individual components of remission, differences were seen between the two studies. In another post hoc analysis, data from the LIBERTY ASTHMA QUEST study in patients with uncontrolled, moderate-to-severe asthma demonstrated that 20.1% (n=70) of patients who received dupilumab (anti-IL-4 receptor α-directed biologic) achieved a three-component definition of asthma remission following 1 year of treatment (no exacerbations, ACQ-5 total score <1.5 and post-bronchodilator FEV1 >80%) versus 4.6% (n=9) in the placebo group (14). However, it is well recognized that patients with chronic asthma, particularly severe asthma, have sub-optimal lung function with some showing limited reversibility (9, 15), potentially attributable to structural airway remodeling (16, 17) or impaired lung growth during infancy and adolescence (18, 19). As such, in many patients with severe asthma it would be unrealistic to achieve normal lung function, and it may be more appropriate to evaluate lung function on a case-by-case basis depending on the disease severity, and aim for stabilization with no further decline. Indeed, by analogy, a pragmatic approach was taken with rheumatoid arthritis in which, rather than the structural deformity being expected to resolve, the prevention of disease progression and improvement in functionality were the initial targets when assessing the impact of biologic therapy (20). This has further developed, following evidence of disease modification, to biologics being used early in the course of the disease to prevent the development of structural damage (21, 22). If prevention of disease progression was applied to the lung function outcome measures in REDES, after 1 year of mepolizumab treatment, 63% (n=79/125) of patients would qualify as having no worsening from baseline in post-bronchodilator FEV1. Several factors have been linked to an accelerated lung function decline, such as severe exacerbations, increased blood eosinophil counts, elevated fractional exhaled nitric oxide (FeNO) levels, and exposure to environmental factors (e.g., tobacco smoking) (23–25). In the REDES study, mepolizumab reduced exacerbations and eosinophilic inflammation, two of the recognized adverse factors for poorer lung function outcomes (7). Four (1%) patients were current smokers with a mean (SD) pack year history of 20 (10.2), while 33% (n=106) were ex-smokers, and it has been shown that decline in lung function can still progress in smokers despite smoking cessation (26). Further support for the use of mepolizumab to prevent lung function decline has been demonstrated by a Belgian severe asthma registry publication, which reported that treatment with anti-IL-5 biologic therapy as part of standard clinical care attenuated lung function decline in patients with severe asthma (27).

For this clinical remission analysis, we did not select randomized controlled trials to assess clinical remission for several reasons. Although well-structured for gathering data, randomized controlled trials typically reflect a narrow patient population compared with the real world owing to the stringent eligibility criteria. In addition, treatment is also often fixed meaning it is not possible to assess OCS reduction, unless it is a study focusing on OCS tapering. As such, in a recent analysis of remission outcomes from the benralizumab SIROCCO and CALIMA registration studies in severe eosinophilic asthma, patients entering on maintenance OCS were excluded from the analysis. Despite this strongly favoring a positive 1-year outcome for the remission criterium of no maintenance OCS, using a four-component analysis (no OCS, no exacerbations, ACQ-6 score ≤0.75, and pre-bronchodilator FEV1 increase ≥100 mL) they reported that 14.5% (n=85/586) of patients treated with benralizumab fulfilled the remission definition at 12 months, compared with 7.7% (n=48/620) of patients treated with placebo (6). No such restriction was applied to the remission analysis within the REDES dataset, in which 31% (n=98/318) were on maintenance OCS therapy at mepolizumab initiation. In relation to the lung function criteria, a 100 mL improvement in FEV1 at either 6 or 12 months has since been criticized as a criterium for the assessment of remission, as the definition originally proposed by the same leading author was only to be undertaken at 12 months and did not define a 100 mL improvement as a valid outcome (28). These data underscore the need to better understand whether lung function fits within a definition of remission in severe asthma or whether it is a disease modification validation outcome measure, used to assess the value of remission achieving therapy. We would therefore advocate for the exclusion of lung function parameters from a clinical remission definition until further data are generated that inform the position, and instead suggest utilization of the more accepted three-component definition discussed here as a starting point. Alternatively, we would support that prevention of decline in lung function, encompassing stabilization and improvement, is used in lieu of focusing solely on improvements in lung function.

The determination of demographic or clinical markers that can predict whether a patient may or may not achieve clinical remission would be of great benefit. Our analyses suggest that at baseline those patients who achieved our measures of clinical remission (three- and four-component definitions) had higher blood eosinophil counts, better ACT scores and lung function, lower maintenance OCS use, and a slightly lower rate of prior exacerbations compared with those who did not. Patients meeting the three- and four-component definitions were more likely to be non-atopic and have CRSwNP versus those who did not achieve remission (although for the latter the differences were small in the four-component remission dataset); the higher likelihood of the presence of CRSwNP may suggest that these subgroups were more likely to have type-2-driven disease, potentially explaining the better chance that they would reach clinical remission on therapy with mepolizumab (29). An alternative explanation would be that a patient’s chance of achieving remission depends on their baseline disease severity and those not achieving clinical remission relied on higher maintenance OCS doses, which may have led to the lower blood eosinophil counts seen in those not achieving clinical remission. Patients who achieved clinical remission were also less likely to suffer from depression or gastroesophageal reflux. It has been reported that these comorbidities make it less likely for patients to achieve substantial improvements in asthma control as they may, in addition to the underlying asthma, contribute to the level of symptom reporting (30). It is therefore understandable that as symptoms, such as breathlessness, are not specific to asthma, they may limit the likelihood of achieving a remission-defined level of control. Overall, these data support that initiating treatment at an earlier stage in disease development, in order to prevent the development of severe disease (and associated conditions) or disease worsening, may lead to better long-term outcomes for patients; and this will require further studies.

There were several limitations of this study. First, as to be expected for a real-world study, data gathering was retrospective and opportunistic, and as such complete datasets were not available on all participants. The most limited outcome data in this study population was the post-bronchodilator FEV1 and this may be in part owing to the 2019 coronavirus disease pandemic disrupting clinical appointments. As a result, assessment of the different definitions of clinical remission had to be analyzed within reduced outcome datasets (as per Figure 2), where the applicable component data were available and collected at Week 52. There were some notable differences between the baseline characteristics for the patients excluded versus included for analysis with the three- and four-component definitions. While this may infer a selection bias, the potential link with asthma severity was not consistent, and therefore we believe our results should be generalizable to the wider severe asthma population. This analysis was based on an open-label study without a placebo arm and used pre-treatment (baseline) as a comparison. Moreover, the post hoc nature of the analysis means care must be taken in data interpretation as the analysis may not be powered to optimally answer the questions being asked, with a risk of type I error and overinterpretation. As mentioned previously, this is an exploratory application of a definition for clinical remission, which will require revision over time as further data become available. Nonetheless, it does provide valuable insight into the performance of different components of remission within a real-world severe asthma population. There is a clear need for a more unified approach to the utilization of lung function outcomes and recognition that while patient-reported outcome measures, such as ACT score, are essential components, they also have limitations. For example, some of the scoring components are not specific for asthma and those related to comorbidities not targeted by specific asthma interventions will remain. This implies that there may be a need for a multi-targeted approach addressing a range of treatable traits to gain the optimum outcome for each patient. In addition, consideration should be given to the adoption of newer measures that include additional parameters such as future risk of exacerbations (e.g., Asthma Impairment and Risk Questionnaire, which is currently being validated) (31). Furthermore, as this study was based on data from patients with asthma from a single country, there may be variations compared with other patient populations that are not reflected within this analysis. Finally, longer-term studies (≥2 years) are required to assess whether sustained remission while on treatment with mepolizumab is achievable.




5 Conclusions

The results of this post hoc analysis provide evidence that, in daily clinical practice, mepolizumab treatment enables a subset of patients with severe eosinophilic asthma to achieve the proposed composite definitions of clinical remission, with more than one-third meeting the three-component definition. Baseline clinical characteristics including specific comorbidities that are linked to the underlying endotype and more commonly associated with clinical remission achievement may help to predict patients who are more likely to respond to mepolizumab treatment and reach greater degrees of long-term disease control. The inclusion of clinical remission criteria within future treatment plans, a focus on intervening earlier, and being able to predict the patients who are most likely to achieve remission will help optimize patient care. These changes will also allow personalized approaches to treatment and ultimately, help us progress into the fourth era of asthma management and beyond.
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Patients who achieved clinical Patients who did not achieve clinical

Age, mean (SD), years

Age at asthma diagnosis, mean (SD), years

remission (n=96) remission (n=164)

56.9 (10.30)

n=96; 32.2 (16.52)

57.0 (14.07)

n=155; 35.5 (18.85)

Female, n (%) 70 (73) 120 (73)
Ethnicity, n (%)
Caucasian 88 (92) 147 (90)
Hispanic 8 (8) 13 (8)
African 0 3(2)
Other 0 1(<1)

BMI, mean (SD), kg/m”

BMI category, n (%), kg/m”

n=95; 28.0 (5.03)

n=164; 28.6 (5.69)

treatment, mean (SD)

Baseline blood eosinophil count,” geometric mean (SD
log), cells/uL

Baseline blood eosinophil count category,’ n (%), cells/uL

675.94 (0.693)

n=95 n=164
<185 0 1(<1)
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25.0-<30.0 33 (35) 69 (42)
30.0-<35.0 23 (24) 35(21)
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Smoking status, n (%)
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Current smoker 0 2
Passive smoker 1) 503)
Not available () 3(2)

[ Exacerbations in the 12 months pre-mepolizumab 4.1 (3.34) 4.9 (3.61)
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<150 303 13(8)
150-<300 7(7) 13 (8)
300-<500 5 (16) 48 (29)
500-<700 21 (22) 35 (21)
2700 50 (52) 55 (34)

Allergic asthma, n (%) 5 (57) 103 (63)

Atopic sensitization, n (%)

Baseline ACT score, mean (SD)

n=96; 33 (34)

n=90; 15.2 (5.04)

n=163; 75 (46)

n=154; 13.6 (4.93)

Baseline ACT score category, n (%) n=90 n=154
<20 (uncontrolled) 72 (80) 136 (88)
220 (controlled) 18 (20) 18 (12)

Baseline post-bronchodilator FEV,%pred, mean (SD) n=70 n=102

822 (23.29) 73.6 (22.66)

OCS dependent in the 12 months pre-mepolizumab 20 (21) 85 (52)

treatment, n (%)
Baseline OCS dose, median (IQR), mg/day
Previous omalizumab treatment, n (%)

Comorbidities, n (%)

n=13; 5.0 (4.0, 13.3)

n=96; 34 (35)

n=67; 10.0 (5.0, 20.0)

n=163; 71 (44)

Anxiety (18) 34(21)
Atopic dermatitis 1(1) 1 (<1)
BronchiectasisP 19 (20) 33 (20)
Depression (10) 37 (23)
EGPA 2(2) 7 (4)

GERD 5(16) 43 (26)
Hypersensitivity to NSAIDs 18 (19) 19 (12)
CRSwWNP 54 (56) 67 (41)

*Definition of clinical remission: exacerbation-free for 52 weeks, OCS-free at Week 52, and ACT score 220 at Week 52. 58 patients were excluded with missing ACT score at Week 52. TWherea
blood eosinophil count of zero was recorded, a small value (i.e., minimum all non-missing results/2) was added prior to log transformation. ACT, asthma control test; BMI, body mass index;
CRSwWNP, chronic rhinosinusitis with nasal polyps; EGPA, eosinophilic granulomatosis with polyangiitis; FEV, forced expiratory volume in 1 second; GERD, gastroesophageal reflux disease;
IQR, interquartile range; NSAID, non-steroidal anti-inflammatory drug; OCS, oral corticosteroid; pred, predicted; SD, standard deviation.
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Four-component clinical remission definition*

Patients who achieved clinical Patients who did not achieve clinical
remission (n=43) remission (n=101)

Age, mean (SD), years

Age at asthma diagnosis, mean (SD), years

58.1 (9.06)

n=43; 32.2 (16.62)

58.8 (14.17)

n=99; 34.3 (18.99)

Female, n (%) 35 (81) 73 (72)
Ethnicity, n (%)
Caucasian 1) (92)
Hispanic 4(9) 6(6)
African 0 2(2)
Other 0 0

BMI, mean (SD), kg/m>

n=42; 29.0 (5.15)

n=101; 27.8 (5.19)

BMI category, n (%), kg/m* n=42 n=101
<18.5 0 1(<1)
18.5-<25.0 1(26) 28 (28)
25.0-<30.0 14 (33) 46 (46)
30.0-<35.0 3(31) 17 (17)
235.0 4(10) 99

Smoking status, n (%)

Never (60) 60 (59)
Ex-smoker (>6 months) (37) 9 (39)
Current smoker 0 0
Passive smoker 1(2) 1(<1)
Not available 0 1(<1)

Exacerbations in the 12 months pre-mepolizumab 4.1 (3.25) 4.2 (3.10)

treatment, mean (SD)

Baseline blood eosinophil count,” geometric mean (SD
log), cells/uL

Baseline blood eosinophil count category,’ n (%), cells/uL

653.85 (0.546)

504.22 (0.779)

<150 1(2) 7(7)
150-<300 37 99
300-<500 5(12) 25 (25)
500-<700 10 (23) 3 (23)
2700 24 (56) 7 (37)
Allergic asthma, n (%) 25 (58) 51 (50)

Atopic sensitization, n (%)

Baseline ACT score, mean (SD)

n=43; 14 (33)

n=41; 159 (4.88)

n=101; 43 (43)

n=95; 13.7 (4.99)

Baseline ACT score category, n (%) n=41 n=95
<20 (uncontrolled) 31 (76) 84 (88)
>20 (controlled) 10 (24) 1(12)

Baseline post-bronchodilator FEV,%pred, mean (SD) n=41 n=88

86.9 (21.52) 71.2 (23.39)

OCS dependent in the 12 months pre-mepolizumab 7(16) 53 (52)

treatment, n (%)
Baseline OCS dose, median (IQR), mg/day
Previous omalizumab treatment, n (%)

Comorbidities, n (%)

n=3; 6.3 (5.0, 15.0)

n=43; 11 (26)

n=42;10.0 (5.0, 15.0)

n=101; 41 (41)

Anxiety 12 (28) 21 (21)
Atopic dermatitis 0 2(2)
Bronchiectasis 0(23) 26 (26)
Depression 5(12) 24 (24)
EGPA 1(2) 505
GERD 9 (21) 26 (26)
Hypersensitivity to NSAIDs 8(19) 11(11)
CRSWNP 20 (47) 44 (44)

*Definition of clinical remission: exacerbation-free for 52 weeks, OCS-free at Week 52, ACT score 220 at Week 52, and predicted post-bronchodilator FEV, 280% at Week 52. 174 patients were
excluded owing to missing post-bronchodilator FEV; values or ACT scores at Week 52. "Where a blood eosinophil count of zero was recorded, a small value (i.¢., minimum all non-missing
results/2) was added prior to log transformation. ACT, asthma control test; BMI, body mass index; CRSWNP, chronic rhinosinusitis with nasal polyps; EGPA, eosinophilic granulomatosis with
polyangiitis; FEV, forced expiratory volume in 1 second; GERD, gastroesophageal reflux disease; IQR, interquartile range; NSAID, non-steroidal anti-inflammatory drug; OCS, oral
corticosteroid; pred, predicted; SD, standard deviation.





