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ABSTRACT  

 

Benralizumab is an anti-eosinophilic monoclonal antibody that reduces exacerbations and 

improves lung function for patients with severe, uncontrolled asthma with eosinophilic 

inflammation. We evaluated the impact of baseline factors on benralizumab efficacy for 

patients with severe asthma. 

 

This analysis used pooled data from the SIROCCO (NCT01928771) and CALIMA 

(NCT01914757) Phase III studies. Patients aged 12–75 years with severe, uncontrolled 

asthma receiving high-dosage inhaled corticosteroids plus long-acting β2-agonists received 

benralizumab 30 mg subcutaneously every 8 weeks (Q8W, first three doses every 4 weeks 

[Q4W]), Q4W, or placebo. Baseline factors that influenced benralizumab efficacy were 

evaluated, including oral corticosteroid (OCS) use, nasal polyposis, prebronchodilator forced 

vital capacity (FVC), prior year exacerbations, and age at diagnosis. Efficacy outcomes 

included annual exacerbation rate and change in prebronchodilator forced expiratory volume 

in 1 second at treatment end relative to placebo.  

 

Benralizumab Q8W treatment effect was enhanced with each baseline factor for all patients 

and those with ≥300 eosinophils/μL relative to the overall population. OCS use, nasal 

polyposis, and FVC <65% of predicted were associated with greater benralizumab Q8W 

responsiveness for reduced exacerbation rate for patients with <300 eosinophils/μL.  

 

Baseline clinical factors and blood eosinophil counts can help identify patients potentially 

responsive to benralizumab.



 

INTRODUCTION  

 

Asthma is a heterogeneous disease that affects more than 315 million people worldwide, with 

various factors influencing its severity and control [1–3]. Approximately 10% of patients 

have severe, uncontrolled asthma, which is associated with substantial disease burden, 

diminished health-related quality of life, and increased health care resource utilisation [4–6]. 

Patients with severe asthma require high-dosage inhaled corticosteroids (ICS)/long-acting β2-

agonists (LABA), and often additional controller medications, including oral corticosteroids 

for disease control [7]. However, even with these therapies, many patients with severe asthma 

continue to have uncontrolled symptoms and poor asthma control, emphasizing the need for 

new treatment options [5]. 

 

Eosinophilic inflammation of the airways is an important feature of asthma that affects 

approximately 50% of patients and is associated with increased disease severity, exacerbation 

frequency, and symptom burden, together with decreased lung function [8–10]. Therapeutic 

approaches to reduce eosinophilic inflammation that target the interleukin (IL)-5 receptor 

alpha and anti–IL-5 monoclonal antibodies have demonstrated clinical efficacy for patients 

with severe asthma and evidence of eosinophilic inflammation, based on elevated blood 

eosinophil counts [11–15]. Elevated blood eosinophil counts are practical to measure and 

demonstrate significant associations with eosinophilic airway inflammation, but the measure 

is indirect and lacks specificity, especially at low eosinophil counts [16–18]. Additional 

clinical features beyond blood eosinophilia need to be identified to aid in the selection of 

patients who might benefit from these novel treatments. 

 



 

Benralizumab is a humanised, afucosylated, monoclonal antibody that targets the IL-5 

receptor alpha [19]. In contrast to anti–IL-5 monoclonal antibodies, benralizumab exerts its 

effect by inducing the direct, rapid, and nearly complete depletion of blood eosinophils 

through enhanced antibody-dependent cell-mediated cytotoxicity, an apoptotic process of 

eosinophil elimination involving natural killer cells [19,20]. Airway eosinophils (tissue and 

sputum) are also extensively depleted [21,22]. Two Phase III trials, SIROCCO 

(NCT01928771) and CALIMA (NCT01914757), demonstrated that benralizumab in 

combination with high-dosage ICS/LABA, with or without additional controllers, 

significantly reduced asthma exacerbations and improved lung function and disease control 

for patients with severe, uncontrolled asthma and blood eosinophil counts ≥300 cells/L vs. 

placebo [11,12]. A third Phase III trial, ZONDA (NCT02075255), demonstrated that for oral 

corticosteroid (OCS)–dependent patients, benralizumab significantly reduced the use of 

maintenance prednisone while maintaining asthma control [23]. Benralizumab 30 mg 

subcutaneous formulation administered every 8 weeks (Q8W, first three doses every 4 weeks 

[Q4W]) has subsequently been approved in several markets as add-on maintenance treatment 

for patients with severe, uncontrolled eosinophilic asthma [24,25].   

 

Statistical analyses of the Phase III studies identified several baseline clinical factors 

associated with enhanced efficacy to benralizumab, regardless of blood eosinophil counts, 

including OCS use, history of nasal polyposis, lung function based on prebronchodilator 

forced vital capacity (FVC), exacerbation frequency, and age at asthma diagnosis [26]. The 

current study evaluates these factors in the pooled SIROCCO and CALIMA patient 

population, including subsets of those with blood eosinophil counts <300 cells/µL and ≥300 

cells/µL. 



 

METHODS 

 

Study Design and Participants 

SIROCCO and CALIMA were randomised, double-blind, parallel-group, placebo-controlled, 

global Phase III studies [11,12]. The study design comprised an enrolment visit (Week −4), a 

4-week screening/run-in phase, randomisation (Week 0), a treatment period from Weeks 0 to 

48 (SIROCCO) or 56 (CALIMA), and a final follow-up visit 8 (SIROCCO) or 4 (CALIMA) 

weeks following the end of the treatment (EOT) period. 

 

Enrolment criteria for the studies have been previously reported [11,12]. The studies included 

male and female patients aged 12–75 years with a weight ≥40 kg and physician-diagnosed 

asthma that required treatment with medium-to-high dosage ICS/LABA for ≥12 months 

before enrolment. Studies were conducted in accordance with the Declaration of Helsinki, 

International Conference on Harmonisation of Technical Requirements for Registration of 

Pharmaceuticals for Human Use/Good Clinical Practice guidelines, and the ethics committee 

at each participating site. 

 

For both studies, patients were randomised 1:1:1 to receive either subcutaneous benralizumab 

30 mg Q4W, benralizumab 30 mg Q4W for the first three doses followed by Q8W for the 

remainder of the treatment period, or placebo (Q4W). For SIROCCO and CALIMA, patients 

with baseline blood eosinophil counts ≥300 cells/µL and <300 cells/µL were stratified at a 

ratio of 2:1, respectively. 

 

 

 



 

Outcomes 

The primary efficacy endpoint for SIROCCO and CALIMA was the annual asthma 

exacerbation rate (AER). For both studies, the primary analysis set included patients 

receiving high-dosage ICS/LABA with baseline blood eosinophil counts ≥300 cells/µL. 

Secondary endpoints for the primary analysis population evaluated in this current study were 

change from baseline at EOT for prebronchodilator forced expiratory volume in 1 second 

(FEV1), measured by spirometry, total asthma symptom score (a composite of daytime and 

night-time symptoms scored 0–6 points overall) and Asthma Control Questionnaire 6 (ACQ-

6) score. ACQ-6 is a six-item questionnaire to assess daytime and night-time symptoms and 

rescue β-agonist use on a 0–6-point scale (small numbers represent better control) [27]. 

Details on efficacy measurement methods have been previously published [11,12]. 

 

In the current study, analyses were performed for the pooled population of patients from the 

SIROCCO and CALIMA studies receiving high-dosage ICS/LABA. Baseline patient factors 

were selected for evaluation in this study based on the results of four separate statistical 

analyses and by considering features that are commonly associated with an eosinophilic 

asthma phenotype [28,29]. Two of the approaches explored the relative importance of 

different response factors for the same population [26], a third approach compared patients 

from a pooled analysis of SIROCCO and CALIMA on defined efficacy improvements with 

benralizumab, and the fourth approach evaluated patients from ZONDA based on reduction 

in OCS dosage with benralizumab (more details provided in online supplementary appendix 

1, tables E1 and E2) [23]. These baseline factors include OCS use (yes/no); presence of nasal 

polyps (yes/no); low lung function based on prebronchodilator FVC categories of <65% and 

≥65% of predicted (categories based on a quartile analysis of baseline FVC percent predicted 

of the pooled SIROCCO and CALIMA data; see appendix 1 and figure E1 in online 



 

supplement); exacerbations in the 12 months before enrolment categories of 2 and ≥3; and 

age at diagnosis categories of <18 and ≥18 years (see appendix 1 in online supplement for 

rationale). Subgroups analysed within these categories were baseline blood eosinophil counts 

(≥300 and <300 cells/μL). For this study, endpoints evaluated were AER, and change from 

baseline to EOT in prebronchodilator FEV1, total asthma symptom score, and ACQ-6 score.  

 

Statistical Analyses of Endpoints 

We performed analyses based on the full analysis set according to the intention-to-treat 

principle for the pooled data from the SIROCCO and CALIMA studies. This set included all 

randomised patients who received high dosage ICS/LABA and any study treatment, 

regardless of their protocol adherence, and continued participation in the study. The similar 

design of the two studies allowed for the results to be pooled, which enabled us to obtain 

more accurate estimates of the relationships between efficacy endpoints and OCS use at 

baseline, presence of nasal polyps, and percent of predicted FVC. Analyses were performed 

with SAS versions 9.2, 9.3, and 9.4 (SAS Institute Inc, Cary, NC, United States). 

 

We analysed exacerbation rates using a negative binomial model, with adjustments for 

treatment, study region (all groups), prior exacerbations, and OCS use at time of 

randomisation where applicable for all patients and for those with blood eosinophil counts 

≥300 cells/μL. The log of each patient’s corresponding follow-up time was used as an offset 

variable in the model to adjust for different exposure times during which the events occurred. 

We determined the estimated AER treatment effect (i.e., the rate ratio [RR] of benralizumab 

vs. placebo), corresponding 95% confidence interval (CI), and two-sided p-value for the RR. 

Prebronchodilator FEV1, total asthma symptom score, and ACQ-6 were analysed using a 

mixed-effects model for repeated measures analysis, with adjustments for treatment, study, 



 

baseline value, visit, visit × treatment, and region (all groups), and, where applicable, OCS 

use at time of randomisation for all patients and for those with blood eosinophil counts ≥300 

cells/μL. The EOT visit for each study was included in the model and used as the primary 

time point.  

 

To account for the 2:1 stratification for baseline blood eosinophil counts (≥300 cells/μL and 

<300 cells/μL) in analyses for all patients, we reweighted patients with baseline blood 

eosinophil counts <300 cells/μL by using the ratio of the number of patients with baseline 

blood eosinophil counts ≥300 cells/μL to the number of those who had counts <300 cells/μL. 

Given the smaller number of patients with blood eosinophil counts <300 cells/μL and the 

respective baseline factors evaluated, only adjustments for study code and treatment for the 

negative binomial model and for study code, treatment, baseline value, visit, and visit × 

treatment for the mixed-effects model for repeated measures analysis were used within this 

subgroup of patients.  

 

We calculated least squares (LS) means, treatment differences in LS means, 95% CIs, and p-

values. Because these analyses were not part of the formal testing strategy, all p-values were 

nominal. 



 

RESULTS 

Demographics and Baseline Clinical Characteristics 

The three treatment groups shared similar demographics and baseline clinical characteristics, 

particularly for the baseline factors evaluated in this study (table 1). 

 

Table 1. Patient demographic and baseline clinical characteristics (FAS, pooled) 

 Overall (N=2,295)
# 

 

Placebo 

(n=777) 

Benralizumab 

30 mg Q4W 

(n=756) 

Benralizumab 

30 mg Q8W 

(n=762) 

Age [years], mean (SD) 49.2 (14.6) 50.4 (13.2) 48.8 (14.0) 

Sex, n (%) 

Male 

Female 

 

287 (37) 

490 (63) 

 

251 (33) 

505 (67) 

 

285 (37) 

477 (63) 

Race, n (%) 

White 

Black or African-American 

Asian 

Other
¶
 

 

623 (80) 

28 (4) 

87 (11) 

39 (5) 

 

593 (78) 

23 (3) 

95 (13) 

45 (6) 

 

597 (78) 

28 (4) 

90 (12) 

47 (6) 

BMI [kg/m
2
], mean (SD)

+
 29.1 (6.8) 29.1 (7.0) 28.6 (6.3) 

Eosinophil count [cells/µL], median (range)
+
 375 (0 to 4,494) 380 (0 to 3,440) 380 (0 to 3,100) 

FEV1 prebronchodilator [L], mean (SD)
+
 1.71 (0.61) 1.70 (0.57) 1.70 (0.60) 

FEV1 prebronchodilator [% predicted normal], mean (SD)
+
 57.0 (14.9) 57.9 (14.3) 56.5 (14.6) 

FEV1/FVC prebronchodilator, mean (SD)
+
 61 (13) 61 (12) 60 (13) 

Reversibility [%], median (range)
+
 20 (–26 to 814) 19 (–24 to 809) 21 (–13 to 171) 

FVC prebronchodilator [% predicted normal], median (range)
+ 

75.6 (19.2 to 122.4) 76.3 (21.9 to 125.3) 76.1 (33.4 to 143.1) 

Time since asthma diagnosis [years], median (range) 15.5 (1.1 to 72.4) 15.3 (1.1 to 70.4) 15.2 (1.1 to 66.9) 

Age at asthma diagnosis [years], median (range) 31.6 (0.0 to 72.4) 34.6 (0.0 to 71.1) 32.0 (0.0 to 72.0) 

Number of exacerbations in the past 12 months, median 

(range) 

2.0 (2.0 to 20.0) 2.0 (1.0 to 22.0) 2.0 (1.0 to 15.0) 

Total asthma symptom score, mean (SD)
+
 2.7 (1.1) 2.7 (1.0) 2.7 (1.1) 

ACQ-6 score, mean (SD) 2.8 (0.9) 2.8 (0.9) 2.8 (0.9) 

AQLQ(S)+12 score, mean (SD)
+
 3.9 (1.0) 4.0 (1.0) 3.9 (1.0) 

Nasal polyps, n (%) 146 (19) 136 (18) 135 (18) 

Atopic, n (%) 463 (60) 444 (59) 468 (61) 

OCS use, n (%) 109 (14) 90 (12) 110 (14) 
#
Pooled population of patients from the SIROCCO and CALIMA studies who received high-

dosage ICS/LABA. 
¶
Native Hawaiian or other Pacific Islander, American Indian, or Alaska 

Native, and Other. 
+
Data not available for all randomised patients. 

ACQ-6, Asthma Control Questionnaire 6; AQLQ(S)+12, Asthma Quality of Life 

Questionnaire (standardised) for 12 years and older; BMI, body mass index; FEV1, forced 

expiratory volume in 1 second; FVC, forced vital capacity; ICS, inhaled corticosteroids; 



 

LABA, long-acting β2-agonists; OCS, oral corticosteroid; Q4W, every 4 weeks; Q8W, every 

8 weeks (first three doses Q4W); SD, standard deviation. 

 

Clinical Factors Identified for Enhanced Efficacy 

Based on the results of the four separate statistical analyses of the same population, as 

described in the Methods section and appendix 1 of the online supplement, the following 

clinical factors were selected for further evaluation: OCS use, nasal polyposis, 

prebronchodilator FVC <65% of predicted, ≥3 exacerbations in the previous year, and age at 

diagnosis ≥18 years. Only the indicated Q8W dosage of benralizumab is discussed in the 

manuscript. The Q4W results are provided in the online supplement (tables E3–E14) for 

completeness, as they were part of the SIROCCO and CALIMA studies.  

 

Baseline Factor Influence on Benralizumab-Mediated Exacerbation Rate Reduction 

A greater reduction in AER was observed for patients in the overall population and those 

with blood eosinophil counts ≥300 cells/μL receiving benralizumab Q8W and with any 

baseline factor evaluated compared with the efficacy in the full analysis set (FAS) (figures 1 

and 2, online supplementary tables E3 and E4). For the overall population, OCS use (RR 

0.42; 95% CI: 0.29 to 0.60; nominal p<0.001) and nasal polyposis (RR 0.50; 95% CI: 0.35 to 

0.72; nominal p<0.001) had the greatest influence on improvement of AER with 

benralizumab Q8W vs. placebo compared with the FAS, with an RR for the FAS of 0.64 

(95% CI: 0.55 to 0.75; nominal p<0.001). For patients with blood eosinophil counts <300 

cells/μL, OCS use (RR 0.44; 95% CI: 0.26 to 0.74; nominal p=0.002), nasal polyposis (RR 

0.49; 95% CI: 0.21 to 1.19; nominal p=0.115), and prebronchodilator FVC <65% of 

predicted (RR 0.57; 95% CI: 0.36 to 0.92; nominal p=0.021) had a notable influence on 

improving benralizumab Q8W AER efficacy compared with the efficacy in the FAS (RR 



 

0.73; 95% CI: 0.57 to 0.94; nominal p=0.013), despite the smaller number of patients (figure 

2, online supplementary table E5).  

 

Baseline Factor Influence on Benralizumab-Mediated Lung Function Improvements 

Patients with any baseline clinical factor evaluated had greater lung function improvements 

with benralizumab Q8W vs. placebo compared with the efficacy in the overall FAS and in the 

population of patients with blood eosinophil counts ≥300 cells/μL (figures 3 and 4, online 

supplemental tables E6 and E7). For the overall population, nasal polyposis (LS mean 

difference 0.29 L; 95% CI: 0.17 L to 0.41 L); nominal p<0.001) and prebronchodilator FVC 

<65% of predicted (LS mean difference 0.21 L; 95% CI: 0.10 L to 0.31 L; nominal p<0.001) 

had the greatest influence on increasing FEV1 with benralizumab Q8W vs. placebo compared 

with the FAS (LS mean difference 0.10 L; 95% CI: 0.05 L to 0.14 L; nominal p<0.001). 

Similarly, for patients with blood eosinophil counts <300 cells/μL, nasal polyposis (LS mean 

difference 0.24 L; 95% CI: 0.0 L to 0.48 L; nominal p=0.045) and prebronchodilator FVC 

<65% of predicted (LS mean difference 0.11 L; 95% CI: −0.04 L to 0.26 L; nominal 

p=0.146) had the greatest influence of all evaluated baseline factors on improving 

benralizumab Q8W FEV1 efficacy compared with the efficacy in the FAS (LS mean 

difference 0.05 L; 95% CI: −0.03 L to 0.12 L; nominal p=0.238) (figure 4, online 

supplementary table E8).  

 

Baseline Factor Influence on Benralizumab-Mediated Improvements in Asthma 

Symptoms and Control 

Greater improvement in asthma symptoms with benralizumab Q8W vs. placebo was observed 

for patients, both overall and those with blood eosinophil counts ≥300 cells/μL, having any 

baseline factor evaluated (for OCS use, overall only) compared with the efficacy in the FAS 



 

(figure 5, online supplemental tables E9 and E10). The greatest baseline factor–associated 

reduction in total asthma symptom score for the overall patient population treated with 

benralizumab Q8W vs. placebo compared with the efficacy in the FAS (LS mean difference 

−0.18; 95% CI: −0.30 to −0.07; nominal p=0.002) occurred for those with nasal polyposis 

(LS mean difference −0.35; 95% CI: −0.59 to −0.10; nominal p=0.005) and OCS use (LS 

mean difference −0.31; 95% CI: −0.60 to −0.02; nominal p=0.038). For patients with blood 

eosinophil counts <300 cells/μL, nasal polyposis (LS mean difference −0.46; 95% CI: −1.02 

to 0.10; nominal p=0.107) and OCS use (LS mean difference −0.31; 95% CI: −0.80 to 0.18; 

nominal p=0.210) had the greatest influence of all evaluated baseline factors on improving 

benralizumab Q8W total asthma symptom score efficacy compared with the efficacy in the 

FAS (LS mean difference −0.14; 95% CI: −0.34 to 0.06; nominal p=0.178) (figure 5, online 

supplementary table E11).  

 

For ACQ-6 score, OCS use was consistently the strongest baseline factor associated with 

enhanced benralizumab Q8W–mediated efficacy improvements relative to placebo, 

regardless of blood eosinophil count (figure 6, online supplementary tables E12–E14). For 

patients with blood eosinophil counts <300 cells/μL using OCS, there was a −0.47 LS mean 

difference vs. placebo in ACQ-6 score (95% CI: −0.99 to 0.04; nominal p=0.072) compared 

with −0.18 LS mean difference (95% CI: −0.37 to 0.01; nominal p=0.066) for the FAS. 

 

 



 

DISCUSSION 

 

Benralizumab is an anti-eosinophilic monoclonal antibody that depletes eosinophils through 

antibody-dependent cellular cytotoxicity and significantly reduces asthma exacerbations and 

improves disease control for patients with severe, uncontrolled asthma and elevated blood 

eosinophils [11,12,26]. For patients in the pooled SIROCCO and CALIMA studies receiving 

high-dosage ICS/LABA and with blood eosinophil counts ≥300 cells/L, benralizumab Q8W 

decreased exacerbations by 42% (p<0.001) and increased prebronchodilator FEV1 by 0.14 L 

(p<0.001) relative to placebo. In a previous report of the pooled studies, clinical efficacy of 

benralizumab was associated with elevated baseline blood eosinophil counts and history of 

exacerbations [26]. Although other predictive clinical features associated with the severe 

eosinophilic asthma phenotype were reported, these earlier analyses of clinical features were 

not quantitative and were not specifically evaluated for patients with non-elevated blood 

eosinophil counts (i.e., <300 cells/μL), a common clinical presentation [26]. 

 

In the current study, we evaluated several baseline clinical factors reported to be associated 

with the severe eosinophilic asthma phenotype in relation to benralizumab efficacy [28,29]. 

The selection of these factors was based on several analyses, including the aforementioned 

unbiased analysis, that evaluated the relative influence of baseline factors on predicting 

enhanced benralizumab efficacy for reducing exacerbations and improving lung function 

(online supplementary appendix 1) [26]. These factors included maintenance OCS use, 

history of nasal polyposis, low lung function based on a prebronchodilator FVC <65% of 

predicted, adult onset of disease (age ≥18 years), and history of frequent exacerbations (≥3 in 

the previous 12 months). 

 



 

In this study, OCS use, nasal polyposis, prebronchodilator FVC <65% of predicted, ≥3 

exacerbations in the previous year, and age at diagnosis of ≥18 years were all associated with 

enhanced responsiveness to benralizumab Q8W treatment for reducing exacerbations and 

increasing lung function for the overall patient population and for those with baseline blood 

eosinophil counts ≥300 cells/μL. Conversely, patients with none of these features were least 

responsive to benralizumab Q8W. Although it would be interesting to speculate that patients 

with a combination of these features would have greater responsiveness to benralizumab than 

those with individual features, because of low patient numbers, we cannot adequately address 

this possibility. A total of 12 patients with combined OCS use, nasal polyposis, 

prebronchodilator FVC <65% of predicted, and age at diagnosis ≥18 years treated with 

benralizumab Q8W demonstrated a 69% improvement (95% CI: 25% to 87%) in 

exacerbation rates compared with placebo. Patients with a combination of prebronchodilator 

FVC <65% of predicted, age at diagnosis ≥18 years, OCS use, and no nasal polyposis had a 

76% (n=23, 95% CI: 45% to 89%) improvement, and those with a combination of 

prebronchodilator FVC <65% of predicted, age at diagnosis ≥18 years, nasal polyposis, and 

no OCS use had a 78% (n=26, 95% CI: 43% to 91%) improvement in exacerbation rate with 

benralizumab Q8W compared with placebo. 

 

Adequate phenotyping of patients with low blood eosinophil counts is particularly important 

before initiation of a highly-targeted asthma biologic, such as benralizumab, to help ensure 

the desired clinical outcome. For example, early trials of anti–IL-5 therapy for largely 

unselected patients with asthma failed to demonstrate clinical benefit [30–32]. In the absence 

of robust baseline response predictors, the success or failure of omalizumab treatment is still 

mainly based on re-evaluation after a therapeutic trial [33]. 



 

For patients with baseline blood eosinophil counts <300 cells/μL, OCS use, nasal polyposis, 

and prebronchodilator FVC <65% of predicted had the greatest influence on predicting 

enhanced response to benralizumab Q8W for decreasing exacerbation rate, whereas history of 

nasal polyposis and, to a lesser extent, low baseline lung function were the most important 

factors for influencing benralizumab Q8W responsiveness for improving lung function. It is 

notable that for the subgroup of patients with blood eosinophil counts <300 cells/μL, baseline 

OCS use, nasal polyps, and low lung function continue to be prominent predictors of 

improvement in asthma exacerbations, and nasal polyps continue to predict FEV1 response. 

We conclude that the presence of these features in patients with severe, exacerbation-prone 

asthma and blood eosinophil counts <300 cells/μL increases the probability that the patients’ 

asthma is eosinophil mediated. Symptomatic improvements (either total asthma symptom 

score or ACQ-6) in patients with blood eosinophil counts <300 cells/μL were most 

consistently associated with current OCS use.  

 

Several of these identified characteristics are associated with the potential pathogenic effects 

of eosinophilic airway inflammation. Greater airway eosinophil counts are associated with 

poor lung function [34], airway remodelling [35], and gas trapping [28], which reflect the 

characteristic of low lung function to predict enhanced benralizumab response. Elevated 

blood eosinophil counts are also associated with high exacerbation frequency [9], supporting 

the observation of exacerbation history as a predictor of response. Nasal polyposis was the 

most consistent predictor of benralizumab response, regardless of baseline blood eosinophil 

count. This is consistent with the fact that nasal polyposis is highly associated with 

eosinophilic inflammation of the upper airway [36], which tends to correlate with 

inflammation of the lower airway [37]. Hence, several of these baseline clinical features are 

related to the pathology of eosinophilic inflammation. 



 

 

These results also indicate a potential benefit of benralizumab for patients with baseline 

factors that are associated with severe eosinophilic asthma, such as those evaluated in this 

study. For example, long-term OCS treatment is an option for patients with asthma not 

controlled with conventional therapies such as high-dosage ICS/LABA [4,7]. The presence of 

nasal polyps for patients with adult-onset asthma is predictive of asthma severity [38]. Low 

FVC is associated with hyperinflation, air trapping and airflow obstruction for patients with 

severe asthma and with an increased risk of exacerbations [39,40]. Thus, benralizumab 

treatment for patients with these baseline clinical features may modulate associated 

consequences of these clinical features. 

 

One of the limitations of this study was the lower number of patients with blood eosinophil 

counts <300 cells/μL and some of the respective baseline factors evaluated. Subsequently, 

only trends could be identified in this subgroup; further analysis with a larger number of 

patients would be needed to confirm these results. For the entire pooled analyses, all 

comparator results of benralizumab compared with placebo used nominal p-values as they 

were not part of the predetermined general testing strategy. Therefore, no formal statistical 

significance could be inferred. Another limitation of this study was that certain baseline 

factors were self-reported (such as nasal polyposis), and so their prevalence may have been 

underestimated. Despite these limitations, the analyses reported in this manuscript provide an 

evidence-based approach for targeted therapy with benralizumab. 

 

In summary, this report describes several clinical characteristics also associated with the 

severe eosinophilic asthma phenotype [28] that complement baseline blood eosinophil counts 

in predicting a treatment response to benralizumab for patients with severe, uncontrolled 



 

asthma. They include OCS use, nasal polyposis, low lung function, history of frequent 

exacerbations, and adult onset of disease. These features are easily assessed by health care 

professionals in an office setting and should help inform clinical decisions on the use of 

benralizumab for specific patients.  
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FIGURES 

Figure 1. Forest plot of baseline factor effect on annual exacerbation rate ratio with 

benralizumab Q8W and high-dosage ICS/LABA for overall population (FAS, pooled)  

Data are from the pooled ITT population from the high-dosage ICS/LABA treatment cohorts of 

the SIROCCO and CALIMA studies. Estimates were reweighted to account for the 2:1 

stratification for baseline blood eosinophil counts (≥300 cells/μL and <300 cells/μL). Estimates 

were calculated by using a negative binomial model, with adjustment for study code, region, 

OCS use at time of randomisation where applicable, prior year exacerbations, and treatment. The 

log of each patient’s corresponding follow-up time was used as an offset variable in the model to 

adjust for different exposure times during which the events occurred.  

CI, confidence interval; FAS, full analysis set; FVC, forced vital capacity; ICS, inhaled 

corticosteroids; ITT, intention-to-treat; LABA, long-acting β2-agonists; OCS, oral corticosteroid; 

Pre-BD, prebronchodilator; Q4W, every 4 weeks; Q8W, every 8 weeks (first three doses Q4W). 

 

Figure 2. Influence of baseline factors on annual exacerbation rate reduction with 

benralizumab Q8W and high-dosage ICS/LABA (FAS, pooled) 
 

#
Nominal

 
p-value <0.001. 

¶
Nominal

 
p-value ≥0.001 to ≤0.01. 

+
Nominal

 
p-value >0.01 to ≤0.05. 

N values for number of benralizumab Q8W patients included in the model presented (placebo 

cohort N values in online supplementary tables E1–E3).  

BD, bronchodilator; FAS, full analysis set; FVC, forced vital capacity; ICS, inhaled 

corticosteroid; LABA, long-acting β2-agonist; OCS, oral corticosteroids; Q8W, every 8 weeks 

(first three doses every 4 weeks). 

 



 

Figure 3. Forest plot of baseline factor effect on prebronchodilator FEV1 (L) change (EOT–

baseline) improvements with benralizumab Q8W and high-dosage ICS/LABA for overall 

population (FAS, pooled) 

Data are from the pooled ITT population from the high-dosage ICS/LABA treatment cohorts of 

the SIROCCO and CALIMA studies. Estimates were reweighted to account for the 2:1 

stratification for baseline blood eosinophil counts (≥300 cells/μL and <300 cells/μL). 

Prebronchodilator FEV1 change is from baseline (i.e., last value before randomisation) to EOT 

(SIROCCO: Week 48; CALIMA: Week 56). Estimates were calculated by using a mixed-effects 

model for repeated measures analysis with adjustment for study code, treatment, baseline value, 

region, OCS use at time of randomisation where applicable, visit, and visit × treatment. 

CI, confidence interval; EOT, end of treatment; FAS, full analysis set; FEV1, forced expiratory 

volume in 1 second; FVC, forced vital capacity; ICS, inhaled corticosteroids; ITT, intention-to-

treat; LABA, long-acting β2-agonists; OCS, oral corticosteroid; Pre-BD, prebronchodilator; 

Q4W, every 4 weeks; Q8W, every 8 weeks (first three doses Q4W). 

 

Figure 4. Influence of baseline factors on prebronchodilator FEV1 (L) change (EOT–

baseline) improvements with benralizumab Q8W and high-dosage ICS/LABA (FAS, 

pooled) 

#
Nominal p-value <0.001. 

¶
Nominal

 
p-value ≥0.001 to ≤0.01. 

+
Nominal p-value >0.01 to ≤0.05. 

N values for number of benralizumab Q8W patients included in the model presented (placebo 

cohort N values in online supplementary tables E4–E6).  

BD, bronchodilator; EOT, end of treatment; FAS, full analysis set; FEV1, forced expiratory 

volume in 1 second; FVC, forced vital capacity; ICS, inhaled corticosteroid; LABA, long-acting 



 

β2-agonist; LS, least squares; OCS, oral corticosteroids; Q8W, every 8 weeks (first three doses 

every 4 weeks). 

 

Figure 5. Influence of baseline factors on total asthma symptom score change (EOT–

baseline) improvements with benralizumab Q8W and high-dosage ICS/LABA (FAS, 

pooled) 

#
Nominal

 
p-value <0.001. 

¶
Nominal

 
p-value ≥0.001 to ≤0.01. 

+
Nominal p-value >0.01 to ≤0.05. 

N values for number of benralizumab Q8W patients included in the model presented (placebo 

cohort N values in online supplementary tables E7–E9).  

BD, bronchodilator; EOT, end of treatment; FAS, full analysis set; FVC, forced vital capacity; 

ICS, inhaled corticosteroid; LABA, long-acting β2-agonist; LS, least squares; OCS, oral 

corticosteroids; Q8W, every 8 weeks (first three doses every 4 weeks); TASS, total asthma 

symptom score. 

 

Figure 6. Influence of baseline factors on ACQ-6 change (EOT–baseline) improvements 

with benralizumab Q8W (FAS, pooled) 

#
Nominal p-value <0.001. 

¶
Nominal

 
p-value ≥0.001 to ≤0.01. 

+
Nominal

 
p-value >0.01 to ≤0.05. 

N values for number of benralizumab Q8W patients included in the model presented (placebo 

cohort N values in online supplementary tables E10–E12).  

ACQ-6, Asthma Control Questionnaire 6; BD, bronchodilator; EOT, end of treatment; FAS, full 

analysis set; FVC, forced vital capacity; ICS, inhaled corticosteroid; LABA, long-acting β2-

agonist; LS, least squares; ND, not determined because of small sample size; OCS, oral 

corticosteroids; Q8W, every 8 weeks (first three doses every 4 weeks). 
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Appendix 1. Approach and analyses to identify clinical factors  

Analyses to identify clinical factors of enhanced efficacy with benralizumab included four different approaches. The first two 

approaches used prespecified subgroups and gradient boosting modelling, as presented in FitzGerald et al. (2018) [1]. In a third 

approach (Venn diagram), baseline characteristics were compared between adult patients who took benralizumab every 8 weeks 

(Q8W, first three doses every 4 weeks) in both the SIROCCO and CALIMA studies who were “responders” or “nonresponders.” 

Responders were defined as those who demonstrated improvements in the annual asthma exacerbation rate, forced expiratory volume 

in 1 second (FEV1), and Asthma Control Questionnaire 6 (ACQ-6), and nonresponders were those who did not improve for any of 

these outcomes. For this analysis, an improvement was defined as an exacerbation reduction of ≥50% from prior exacerbations in the 

12 months prior to randomisation, a change from baseline in FEV1 of ≥100 mL, and a change from baseline in ACQ-6 ≤−0.5. For the 

fourth approach (ZONDA), an analysis was performed using data from the ZONDA study [2] to compare baseline characteristics of 

adult patients on benralizumab Q8W who achieved ≥50% reduction in oral corticosteroid (OCS) dosage (responder) compared with 

those who either could not decrease or increased their OCS dosage (nonresponder). Based on these approaches, and considering those 

features that are commonly associated with an eosinophilic asthma phenotype [3,4], the clinical factors were then identified. 

 

Table E1 shows a summary of the results from the Venn diagram and ZONDA analyses for baseline clinical factors analysed in this 

report for the benralizumab Q8W cohort. Table E2 shows a summary of the association of the baseline factors presented in this report 

with efficacy, based on the four approaches described above.  



 

Prebronchodilator forced vital capacity (FVC) was identified as a predictor of benralizumab response from the gradient boosting 

modelling. Analysis of efficacy results from the pooled SIROCCO and CALIMA data across quartiles of prebronchodilator FVC 

percent of predicted identified the lowest quartile of <65% as the cut-off for predicting enhanced response to benralizumab (see figure 

E1). Time since asthma diagnosis was identified as a baseline clinical characteristic that predicted enhanced response to benralizumab 

in three of the statistical analysis methods (see table E2). These data indicated that a shorter time from asthma diagnosis to enrolment 

in the Phase III studies was a predictor of enhanced response, suggesting older age of diagnosis as a predictor. This was also identified 

in the ZONDA analysis, in which older patients tended to have greater response for reduction in OCS dosage than younger patients. 

However, considering that time since asthma diagnosis and age at asthma diagnosis were correlated, and adult-onset asthma is an 

identified factor of the eosinophilic phenotype [3,4], for a more pragmatic approach for clinical use, we selected patients with an 

asthma diagnosis at  ≥18 years of age for these analyses. 

  



 

Table E1. Summary of Venn diagram and ZONDA analysis results for evaluated baseline clinical factors 

 Venn diagram
# 

ZONDA
¶ 

 Responder 

(n=278) 

Nonresponder 

(n=54) 

Responder 

(n=48) 

Nonresponder 

(n=25) 

OCS use, n (%) 52 (18.7) 9 (16.7) 48 (100) 25 (100) 

Nasal polyps, n (%)  69 (24.8) 10 (18.5) 13 (27) 3 (20) 

FVC prebronchodilator [% predicted 

normal], mean (SD)
+
 

75.8 (16.4) 73.4 (15.6) 78 (14)  

 

76 (17) 

 

FEV1 prebronchodilator [L], mean 

(SD) 

1.672 (0.619) 1.529 (0.496) 1.806 (0.548) 

 

1.549 (0.652) 

 

Number of exacerbations in the past 

12 months, mean (SD) 

2.9 (1.7) 2.6 (1.1) 3.2 (2.9)  2.9 (1.0 to 12.0)  

Number of exacerbations in the past 

12 months, N, (%) =1,  

=2, 

 ≥3 

 

NA 

154 (55.4) 

124 (44.6) 

 

NA 

36 (66.7) 

18 (33.3) 

 

13 (27) 

13 (27) 

19 (39.6) 

 

5 (33.3) 

5 (33.3) 

5 (33.3) 

Age at asthma diagnosis [years], 

median (range)
 

32.7 (0.0 to 72) 34.0 (0.1 to 67.1) 36.9 (0.9 to 71.0) 29.8 (3.8 to 63.1) 

Time since asthma diagnosis [years], 

median (range) 

15.1 (7.5, 26.7)  

 

16.9 (7.6, 27.1)  13.3 (1.6, 53.0) 21.3 (1.3, 40.3) 

Blood eosinophils, median (Q1, Q3) 500 (300, 820)  260 (140, 400)  490 (306, 695) 350 (290, 550) 
#
Full analysis set, pooled adult patients receiving benralizumab Q8W and high-dosage ICS/LABA. 

¶
Full analysis set, adult patients 

receiving benralizumab Q8W and high-dosage ICS/LABA.
 +

Data not available for all randomised patients. 

FVC, forced vital capacity; ICS, inhaled corticosteroids; LABA, long-acting β2-agonists; OCS, oral corticosteroid; Q8W, every 8 

weeks (first three doses every 4 weeks); SD, standard deviation. 

 

  



 

Table E2. Summary of analysis results for baseline clinical factors evaluated for each of the benralizumab efficacy response 

analyses 
 Enhancement of benralizumab efficacy based on analysis approach 

Baseline factor Prespecified 

subgroup 

Gradient 

boosting 

Venn diagram ZONDA 

OCS use     

Nasal polyps     

Lung function      

Exacerbation frequency     

Time since asthma diagnosis     

Blood eosinophil concentration     

Green: strong evidence of association with benralizumab efficacy; amber: weak evidence of association with benralizumab efficacy.  

OCS, oral corticosteroid. 

  



 

Figure E1. Efficacy of benralizumab Q8W by quartiles of prebronchodilator FVC percent of predicted on exacerbation rate 

ratio and change from baseline in prebronchodilator FEV1  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Error bars represent 95% CI. 

AERR, annual exacerbation rate ratio; CI, confidence interval; FEV1, forced expiratory volume in 1 second; FU, follow-up, FVC, 

forced vital capacity; Q4W, every 4 weeks; Q8W, every 8 weeks (first three doses Q4W). 
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Table E3. Annual exacerbation rates based on baseline factors for all patients receiving high-dosage ICS/LABA (full analysis 

set, pooled) 
 

Full analysis set 

(n=2,295) 

 Placebo 

(n=777) 

Benralizumab Q4W 

(n=756) 

Benralizumab Q8W 

(n=762) 

Rate estimate (95% CI) 1.31 (1.18 to 1.46) 0.82 (0.73 to 0.93) 0.85 (0.75 to 0.96) 
Absolute difference estimate vs. placebo (95% CI) – −0.49 (−0.65 to −0.33) −0.47 (−0.63 to −0.31) 

Rate ratio vs. placebo (95% CI) – 0.63 (0.54 to 0.73) 0.64 (0.55 to 0.75) 

Nominal p vs. placebo – <0.001 <0.001 

 OCS use 

(n=309) 

No OCS use 

(n=1,986) 

 Placebo 

(n=109) 

Benralizumab Q4W 

(n=90) 

Benralizumab Q8W 

(n=110) 

Placebo 

(n=668) 

Benralizumab Q4W 

(n=666) 

Benralizumab Q8W 

(n=652) 

Rate estimate  

(95% CI) 

2.22 

(1.77 to 2.77) 

1.46 

(1.11 to 1.92) 

0.93 

(0.70 to 1.24) 

1.18 

(1.05 to 1.32) 

0.72 

(0.63 to 0.82) 

0.81 

(0.71 to 0.93) 

Absolute difference estimate vs. 
placebo (95% CI) 

– −0.75 
(−1.37 to −0.13) 

−1.29 
(−1.84 to −0.73) 

– −0.45 
(−0.61 to −0.30) 

−0.37 
(−0.53 to −0.20) 

Rate ratio vs. placebo (95% CI)  – 0.66 (0.47 to 0.93) 0.42 (0.29 to 0.60) – 0.61 (0.52 to 0.73) 0.69 (0.58 to 0.82) 

Nominal p vs. placebo – 0.018 <0.001 – <0.001 <0.001 

 Nasal polyps 

(n=417) 

No nasal polyps 

(n=1,878) 

 Placebo 

(n=146) 

Benralizumab Q4W 

(n=136) 

Benralizumab Q8W 

(n=135) 

Placebo 

(n=631) 

Benralizumab Q4W 

(n=620) 

Benralizumab Q8W 

(n=627) 

Rate estimate  

(95% CI) 

1.63 

(1.31 to 2.03) 

0.94 

(0.72 to 1.23) 

0.82 

(0.62 to 1.09) 

1.25 

(1.11 to 1.42) 

0.80 

(0.70 to 0.91) 

0.85 

(0.74 to 0.98) 

Absolute difference estimate vs. 

placebo (95% CI) 

– −0.69 

(−1.12 to −0.25) 

−0.81  

(−1.23 to −0.39) 

– −0.45  

(−0.63 to −0.28) 

−0.40  

(−0.58 to −0.22) 

Rate ratio vs. placebo (95% CI)  – 0.58 (0.41 to 0.81) 0.50 (0.35 to 0.72) – 0.64 (0.54 to 0.76) 0.68 (0.57 to 0.81) 

Nominal p vs. placebo – 0.002 <0.001 – <0.001 <0.001 

 Pre-BD FVC <65% of predicted 

(n=517) 

Pre-BD FVC ≥65% of predicted 

(n=1,753) 

 Placebo 

(n=183) 

Benralizumab Q4W 

(n=150) 

Benralizumab Q8W 

(n=184) 

Placebo 

(n=581) 

Benralizumab Q4W 

(n=596) 

Benralizumab Q8W 

(n=576) 

Rate estimate  

(95% CI) 

1.66  

(1.37 to 2.02) 

1.19  

(0.93 to 1.52) 

0.88  

(0.69 to 1.11) 

1.19 

(1.05 to 1.35) 

0.73 

(0.64 to 0.84) 

0.83 

(0.72 to 0.95) 

Absolute difference estimate vs. 
placebo (95% CI) 

– −0.47  
(−0.90 to −0.04) 

−0.79 
(−1.16 to −0.41) 

– −0.46 
(−0.63 to −0.29) 

−0.36  
(−0.54 to −0.19) 

Rate ratio vs. placebo (95% CI)  – 0.72 (0.53 to 0.97) 0.53 (0.39 to 0.71) – 0.61 (0.52 to 0.73) 0.69 (0.58 to 0.83) 

Nominal p vs. placebo – 0.034 <0.001 – <0.001 <0.001 

 

 

 



 

 ≥3 exacerbations 

(n=849) 

2 exacerbations 

(n=1,446) 

 Placebo 

(n=298) 

Benralizumab Q4W 

(n=271) 

Benralizumab Q8W 

(n=280) 

Placebo 

(n=479) 

Benralizumab Q4W 

(n=485) 

Benralizumab Q8W 

(n=482) 

Rate estimate  

(95% CI) 

1.97 

(1.70 to 2.28) 

1.21 

(1.02 to 1.43) 

1.05 

(0.88 to 1.27) 

0.91 

(0.79 to 1.05) 

0.59 

(0.50 to 0.68) 

0.67 

(0.58 to 0.78) 

Absolute difference estimate vs. 

placebo (95% CI) 

– −0.76 

(−1.11 to −0.41) 

−0.91 

(−1.25 to −0.58) 

– −0.33 

(−0.48 to −0.17) 

−0.24 

(−0.40 to −0.08) 

Rate ratio vs. placebo (95% CI)  – 0.61 (0.49 to 0.76) 0.54 (0.43 to 0.67) – 0.64 (0.52 to 0.79) 0.74 (0.60 to 0.90) 

Nominal p vs. placebo – <0.001 <0.001 – <0.001 0.003 

 Age at diagnosis ≥18 years 

(n=1,635) 

Age at diagnosis <18 years 

(n=660) 

 Placebo 

(n=538) 

Benralizumab Q4W 

(n=569) 

Benralizumab Q8W 

(n=528) 

Placebo 

(n=239) 

Benralizumab Q4W 

(n=187) 

Benralizumab Q8W 

(n=234) 

Rate estimate  

(95% CI) 

1.30 

(1.15 to 1.47) 

0.77  

(0.67 to 0.89) 

0.77 

(0.66 to 0.89) 

1.40 

(1.10 to 1.78) 

0.99 

(0.77 to 1.27) 

1.11 

(0.85 to 1.43) 

Absolute difference estimate vs. 

placebo (95% CI) 

– −0.53 

(−0.72 to −0.34) 

−0.53 

(−0.73 to −0.34) 

– −0.41 

(−0.74 to −0.08) 

−0.29 

(−0.62 to 0.03) 

Rate ratio vs. placebo (95% CI)  – 0.59 (0.49 to 0.71) 0.59 (0.49 to 0.71) – 0.71 (0.54 to 0.93) 0.79 (0.61 to 1.02) 

Nominal p vs. placebo – <0.001 <0.001 – 0.013 0.075 

 Either OCS use, nasal polyps, pre-BD FVC <65% of predicted, 

or age at diagnosis ≥18 years 

 (n=1,873) 

No OCS use, no nasal polyps, pre-BD FVC ≥65% of predicted, 

age at diagnosis <18 years 

 (n=414) 

 Placebo 

(n=620) 

Benralizumab Q4W 

(n=636) 

Benralizumab Q8W 

(n=617) 

Placebo 

(n=154) 

Benralizumab Q4W 

(n=116) 

Benralizumab Q8W 

(n=144) 

Rate estimate  
(95% CI) 

1.38 
(1.23 to 1.55) 

0.83 
(0.73 to 0.94) 

0.83 
(0.73 to 0.95) 

1.07 
(0.75 to 1.52) 

0.78 
(0.53 to 1.13) 

0.92 
(0.63 to 1.34) 

Absolute difference estimate vs. 

placebo (95% CI) 

– −0.55 

(−0.73 to −0.37) 

−0.55 

(−0.73 to −0.36) 

– −0.29 

(−0.66 to 0.08) 

−0.15 

(−0.52 to 0.22) 

Rate ratio vs. placebo (95% CI)  – 0.60 (0.51 to 0.71) 0.60 (0.51 to 0.71) – 0.73 (0.49 to 1.08) 0.86 (0.59 to 1.25) 

Nominal p vs. placebo – <0.001 <0.001 – 0.118 0.436 

 

Data are from the pooled ITT population from the high-dosage ICS/LABA treatment cohorts of the SIROCCO and CALIMA studies. 

Estimates were reweighted to account for the 2:1 stratification for baseline blood eosinophil counts (≥300 cells/μL and <300 cells/μL). 

Estimates were calculated by using a negative binomial model, with adjustment for study code, region, OCS use at time of 

randomisation where applicable, prior year exacerbations, and treatment. The log of each patient’s corresponding follow-up time was 

used as an offset variable in the model to adjust for different exposure times during which the events occurred.  

CI, confidence interval; FVC, forced vital capacity; ICS, inhaled corticosteroids; ITT, intention-to-treat; LABA, long-acting β2-

agonists; OCS, oral corticosteroid; pre-BD, prebronchodilator; Q4W, every 4 weeks; Q8W, every 8 weeks (first three doses Q4W). 
 



 

Table E4. Annual exacerbation rates based on baseline factors for patients with blood eosinophil counts ≥300 cells/μL 

receiving high-dosage ICS/LABA (full analysis set, pooled) 

 
Full analysis set 

(n=1,537) 

 Placebo 

(n=515) 

Benralizumab Q4W 

(n=516) 

Benralizumab Q8W 

(n=506) 

Rate estimate (95% CI) 1.14 (1.00 to 1.29) 0.67 (0.58 to 0.78) 0.66 (0.57 to 0.77) 
Absolute difference estimate vs. placebo (95% CI) – −0.47 (−0.64 to −0.29) −0.48 (−0.65 to −0.30) 

Rate ratio vs. placebo (95% CI)  – 0.59 (0.49 to 0.72) 0.58 (0.48 to 0.70) 

Nominal p vs. placebo – <0.001 <0.001 

 OCS use 

(n=207) 

No OCS use 

(n=1,330) 

 Placebo 

(n=65) 

Benralizumab Q4W 

(n=65) 

Benralizumab Q8W 

(n=77) 

Placebo 

(n=450) 

Benralizumab Q4W 

(n=451) 

Benralizumab Q8W 

(n=429) 

Rate estimate  

(95% CI) 

2.07 

(1.51 to 2.84) 

1.25 

(0.88 to 1.77) 

0.78 

(0.54 to 1.13) 

1.16 

(1.01 to 1.34) 

0.66 

(0.56 to 0.78) 

0.72 

(0.61 to 0.86) 

Absolute difference estimate vs. 
placebo (95% CI) 

– −0.82 
(−1.61 to −0.03) 

−1.29 
(−2.00 to −0.57) 

– −0.50 
(−0.69 to −0.31) 

−0.44 
(−0.64 to −0.24) 

Rate ratio vs. placebo (95% CI)  – 0.60 (0.38 to 0.97) 0.38 (0.23 to 0.61) – 0.57 (0.46 to 0.70) 0.62 (0.50 to 0.77) 

Nominal p vs. placebo – 0.037 <0.001 – <0.001 <0.001 

 Nasal polyps 

(n=338) 

No nasal polyps 

(n=1,199) 

 Placebo 

(n=117) 

Benralizumab Q4W 

(n=106) 

Benralizumab Q8W 

(n=115) 

Placebo 

(n=398) 

Benralizumab Q4W 

(n=410) 

Benralizumab Q8W 

(n=391) 

Rate estimate  

(95% CI) 

1.76 

(1.36 to 2.28) 

0.91 

(0.66 to 1.24) 

0.82 

(0.60 to 1.12) 

1.15 

(0.98 to 1.34) 

0.71 

(0.60 to 0.84) 

0.71 

(0.59 to 0.86) 

Absolute difference estimate vs. 
placebo (95% CI) 

– −0.86 
(−1.38 to −0.34) 

−0.95 
(−1.45 to −0.44) 

– −0.44 
(−0.64 to −0.23) 

−0.43 
(−0.64 to −0.22) 

Rate ratio vs. placebo (95% CI)  – 0.51 (0.35 to 0.76) 0.46 (0.31 to 0.69) – 0.62 (0.50 to 0.77) 0.62 (0.50 to 0.78) 

Nominal p vs. placebo – <0.001 <0.001 – <0.001 <0.001 

 Pre-BD FVC <65% of predicted 

(n=340) 

Pre-BD FVC ≥65% of predicted 

(n=1,184) 

 Placebo 

(n=109) 

Benralizumab Q4W 

(n=107) 

Benralizumab Q8W 

(n=124) 

Placebo 

(n=398) 

Benralizumab Q4W 

(n=405) 

Benralizumab Q8W 

(n=381) 

Rate estimate  

(95% CI) 

1.61 

(1.23 to 2.10) 

1.09 

(0.80 to 1.48) 

0.75 

(0.55 to 1.01) 

1.17 

(1.00 to 1.36) 

0.67 

(0.56 to 0.79) 

0.73 

(0.61 to 0.88) 

Absolute difference estimate vs. 
placebo (95% CI) 

– −0.52 
(−1.06 to 0.02) 

−0.86 
(−1.35 to −0.38) 

– −0.50 
(−0.71 to −0.30) 

−0.44 
(−0.64 to −0.23) 

Rate ratio vs. placebo (95% CI)  – 0.68 (0.45 to 1.02) 0.46 (0.31 to 0.69) – 0.57 (0.46 to 0.71) 0.63 (0.50 to 0.78) 

Nominal p vs. placebo – 0.059 <0.001 – <0.001 <0.001 

 

 

 



 

 ≥3 exacerbations 

(n=607) 

2 exacerbations 

(n=930) 

 Placebo 

(n=215) 

Benralizumab Q4W 

(n=194) 

Benralizumab Q8W 

(n=198) 

Placebo 

(n=300) 

Benralizumab Q4W 

(n=322) 

Benralizumab Q8W 

(n=308) 

Rate estimate  

(95% CI) 

1.79 

(1.51 to 2.14) 

0.98 

(0.80 to 1.21) 

0.82 

(0.65 to 1.02) 

0.80 

(0.67 to 0.96) 

0.52 

(0.42 to 0.63) 

0.58 

(0.48 to 0.71) 
Absolute difference estimate vs. 

placebo (95% CI) 

– −0.81 

(−1.18 to −0.44) 

−0.98 

(−1.34 to −0.62) 

– −0.28 

(−0.46 to −0.10) 

−0.22 

(−0.40 to −0.03) 

Rate ratio vs. placebo (95% CI)  – 0.55 (0.42 to 0.72) 0.45 (0.34 to 0.60) – 0.65 (0.49 to 0.85) 0.73 (0.55 to 0.95) 
Nominal p vs. placebo – <0.001 <0.001 – 0.002 0.019 

 Age at diagnosis ≥18 years 

(n=1,096) 

Age at diagnosis <18 years 

(n=441) 

 Placebo 

(n=354) 

Benralizumab Q4W 

(n=386) 

Benralizumab Q8W 

(n=356) 

Placebo 

(n=161) 

Benralizumab Q4W 

(n=130) 

Benralizumab Q8W 

(n=150) 

Rate estimate  

(95% CI) 

1.29 

(1.10 to 1.50) 

0.66 

(0.55 to 0.79) 

0.65 

(0.54 to 0.78) 

1.29 

(0.97 to 1.73) 

1.03 

(0.77 to 1.37) 

1.02 

(0.75 to 1.39) 
Absolute difference estimate vs. 

placebo (95% CI) 

– −0.63 

(−0.85 to −0.40) 

−0.64 

(−0.87 to −0.41) 

– −0.27 

(−0.67 to 0.14) 

−0.27 

(−0.66 to 0.12) 

Rate ratio vs. placebo (95% CI)  – 0.51 (0.41 to 0.64) 0.50 (0.40 to 0.64) – 0.79 (0.56 to 1.12) 0.79 (0.57 to 1.10) 
Nominal p vs. placebo – <0.001 <0.001 – 0.191 0.165 

 Either OCS use, nasal polyps, pre-BD FVC <65% of predicted, 

or age at diagnosis ≥18 years 

 (n=1,266) 

No OCS use, no nasal polyps, pre-BD FVC ≥65% of predicted, 

age at diagnosis <18 years 

 (n=265) 

 Placebo 

(n=410) 

Benralizumab Q4W 

(n=440) 

Benralizumab Q8W 

(n=416) 

Placebo 

(n=102) 

Benralizumab Q4W 

(n=74) 

Benralizumab Q8W 

(n=89) 

Rate estimate  
(95% CI) 

1.38 
(1.20 to 1.60) 

0.74 
(0.63 to 0.87) 

0.72 
(0.61 to 0.86) 

0.86 
(0.59 to 1.24) 

0.77 
(0.52 to 1.13) 

0.79 
(0.52 to 1.20) 

Absolute difference estimate vs. 

placebo (95% CI) 

– −0.64 

(−0.86 to −0.42) 

−0.66 

(−0.89 to −0.44) 

– −0.09 

(−0.49 to 0.31) 

−0.07 

(−0.46 to 0.32) 

Rate ratio vs. placebo (95% CI)  – 0.54 (0.44 to 0.66) 0.52 (0.42 to 0.65) – 0.90 (0.54 to 1.47) 0.92 (0.57 to 1.48) 

Nominal p vs. placebo – <0.001 <0.001 – 0.664 0.723 

 

Data are from the pooled ITT population from the high-dosage ICS/LABA treatment cohorts of the SIROCCO and CALIMA studies. 

Estimates were reweighted to account for the 2:1 stratification for baseline blood eosinophil counts (≥300 cells/μL and <300 cells/μL). 

Estimates were calculated by using a negative binomial model, with adjustment for study code, region, OCS use at time of 

randomisation where applicable, prior year exacerbations, and treatment. The log of each patient’s corresponding follow-up time was 

used as an offset variable in the model to adjust for different exposure times during which the events occurred. 
CI, confidence interval; FVC, forced vital capacity; ICS, inhaled corticosteroids; ITT, intention-to-treat; LABA, long-acting β2-

agonists; OCS, oral corticosteroid; pre-BD, prebronchodilator; Q4W, every 4 weeks; Q8W, every 8 weeks (first three doses Q4W). 

 



 

Table E5. Annual exacerbation rates based on baseline factors for patients with blood eosinophil counts <300 cells/μL 

receiving high-dosage ICS/LABA (full analysis set, pooled) 
 

Full analysis set 

(n=758) 

 Placebo 

(n=262) 

Benralizumab Q4W 

(n=240) 

Benralizumab Q8W 

(n=256) 

Rate estimate (95% CI) 1.20 (1.02 to 1.42) 0.82 (0.68 to 0.99) 0.88 (0.73 to 1.06) 
Absolute difference estimate vs. placebo (95% CI) – −0.38 (−0.63 to −0.13) −0.32 (−0.57 to −0.07) 

Rate ratio vs. placebo (95% CI)  – 0.68 (0.53 to 0.87) 0.73 (0.57 to 0.94) 

Nominal p vs. placebo – 0.003 0.013 

 

 

OCS use 

(n=102) 

No OCS use 

(n=656) 

 Placebo 

(n=44) 

Benralizumab Q4W 

(n=25) 

Benralizumab Q8W 

(n=33) 

Placebo 

(n=218) 

Benralizumab Q4W 

(n=215) 

Benralizumab Q8W 

(n=223) 

Rate estimate  

(95% CI) 

2.38 

(1.76 to 3.23) 

1.89 

(1.23 to 2.88) 

1.06 

(0.70 to 1.60) 

1.16 

(0.95 to 1.42) 

0.82 

(0.66 to 1.01) 

0.90 

(0.73 to 1.11) 

Absolute difference estimate vs. placebo 
(95% CI) 

– −0.50 
(−1.57 to 0.58) 

−1.33 
(−2.18 to −0.47) 

– −0.35 
(−0.64 to −0.06) 

−0.27 
(−0.57 to 0.04) 

Rate ratio vs. placebo (95% CI)  – 0.79 (0.47 to 1.33) 0.44 (0.26 to 0.74) – 0.70 (0.52 to 0.94) 0.77 (0.58 to 1.03) 

Nominal p vs. placebo – 0.378 0.002 – 0.018 0.082 

 Nasal polyps 

(n=79) 

No nasal polyps 

(n=679) 

 Placebo 

(n=29) 

Benralizumab Q4W 

(n=30) 

Benralizumab Q8W 

(n=20) 

Placebo 

(n=233) 

Benralizumab Q4W 

(n=210) 

Benralizumab Q8W 

(n=236) 

Rate estimate  

(95% CI) 

1.50 

(0.91 to 2.47) 

1.02 

(0.60 to 1.75) 

0.74 

(0.36 to 1.52) 

1.32 

(1.10 to 1.59) 

0.90 

(0.73 to 1.12) 

0.94 

(0.77 to 1.15) 

Absolute difference estimate vs. placebo 
(95% CI) 

– −0.48 
(−1.41 to 0.46) 

−0.76 
(−1.68 to 0.16) 

– −0.42 
(−0.73 to −0.11) 

−0.38 
(−0.69 to −0.07) 

Rate ratio vs. placebo (95% CI)  – 0.68 (0.33 to 1.42) 0.49 (0.21 to 1.19) – 0.68 (0.51 to 0.90) 0.71 (0.54 to 0.94) 

Nominal p vs. placebo – 0.308 0.115 – 0.008 0.015 

 Pre-BD FVC <65% of predicted 

(n=177) 

Pre-BD FVC ≥65% of predicted 

(n=569) 

 Placebo 

(n=74) 

Benralizumab Q4W 

(n=43) 

Benralizumab Q8W 

(n=60) 

Placebo 

(n=183) 

Benralizumab Q4W 

(n=191) 

Benralizumab Q8W 

(n=195) 

Rate estimate  

(95% CI) 

1.83 

(1.38 to 2.43) 

1.21 

(0.80 to 1.83) 

1.05 

(0.72 to 1.53) 

1.17 

(0.95 to 1.46) 

0.86 

(0.68 to 1.08) 

0.90 

(0.72 to 1.13) 

Absolute difference estimate vs. placebo 
(95% CI) 

– −0.62 
(−1.34 to 0.10) 

−0.78 
(−1.43 to −0.12) 

– −0.32 
(−0.64 to 0.01) 

−0.27 
(−0.60 to 0.05) 

Rate ratio vs. placebo (95% CI)  – 0.66 (0.40 to 1.09) 0.57 (0.36 to 0.92) – 0.73 (0.53 to 1.00) 0.77 (0.56 to 1.05) 

Nominal p vs. placebo – 0.107 0.021 – 0.051 0.097 

 

 

 



 

 ≥3 exacerbations 

(n=242) 

2 exacerbations 

(n=516) 

 Placebo 

(n=83) 

Benralizumab Q4W 

(n=77) 

Benralizumab Q8W 

(n=82) 

Placebo 

(n=179) 

Benralizumab Q4W 

(n=163) 

Benralizumab Q8W 

(n=174) 

Rate estimate  

(95% CI) 

1.82 

(1.41 to 2.34) 

1.32 

(0.99 to 1.74) 

1.25 

(0.94 to 1.67) 

0.99 

(0.80 to 1.22) 

0.63 

(0.49 to 0.82) 

0.74 

(0.58 to 0.93) 
Absolute difference estimate vs. placebo 

(95% CI) 

– −0.50 

(−1.09 to 0.09) 

−0.57 

(−1.16 to 0.02) 

– −0.35 

(−0.62 to −0.09) 

−0.25 

(−0.52 to 0.02) 

Rate ratio vs. placebo (95% CI)  – 0.72 (0.50 to 1.05) 0.69 (0.47 to 1.01) – 0.64 (0.46 to 0.90) 0.75 (0.54 to 1.02) 
Nominal p vs. placebo – 0.092 0.057 – 0.009 0.071 

 Age at diagnosis ≥18 years 

(n=539) 

Age at diagnosis <18 years 

(n=219) 

 Placebo 

(n=184) 

Benralizumab Q4W 

(n=183) 

Benralizumab Q8W 

(n=172) 

Placebo 

(n=78) 

Benralizumab Q4W 

(n=57) 

Benralizumab Q8W 

(n=84) 

Rate estimate  

(95% CI) 

1.30 

(1.05 to 1.60) 

0.95 

(0.76 to 1.20) 

0.90 

(0.71 to 1.14) 

1.45 

(1.07 to 1.95) 

0.82 

(0.55 to 1.22) 

0.99 

(0.72 to 1.38) 
Absolute difference estimate vs. placebo 

(95% CI) 

– −0.35 

(−0.70 to 0.00) 

−0.40 

(−0.75 to −0.05) 

– −0.63 

(−1.17 to −0.09) 

−0.45 

(−0.99 to 0.09) 

Rate ratio vs. placebo (95% CI)  – 0.73 (0.54 to 1.00) 0.69 (0.50 to 0.95) – 0.56 (0.34 to 0.93) 0.69 (0.44 to 1.07) 
Nominal p vs. placebo – 0.050 0.024 – 0.025 0.097 

 Either OCS use, nasal polyps, pre-BD FVC <65% of predicted, 

or age at diagnosis ≥18 years 

 (n=607) 

No OCS use, no nasal polyps, pre-BD FVC ≥65% of predicted, 

age at diagnosis <18 years 

 (n=149) 

 Placebo 

(n=210) 

Benralizumab Q4W 

(n=196) 

Benralizumab Q8W 

(n=201) 

Placebo 

(n=52) 

Benralizumab Q4W 

(n=42) 

Benralizumab Q8W 

(n=55) 

Rate estimate  
(95% CI) 

1.39 
(1.15 to 1.67) 

0.96 
(0.78 to 1.19) 

0.93 
(0.75 to 1.15) 

1.17 
(0.75 to 1.83) 

0.72 
(0.42 to 1.23) 

0.94 
(0.59 to 1.49) 

Absolute difference estimate vs. placebo 

(95% CI) 

– −0.42 

(−0.75 to −0.09) 

−0.45 

(−0.78 to −0.13) 

– −0.45 

(−1.10 to 0.20) 

−0.24 

(−0.92 to 0.45) 
Rate ratio vs. placebo (95% CI)  – 0.70 (0.52 to 0.92) 0.67 (0.51 to 0.89) – 0.62 (0.31 to 1.23) 0.80 (0.42 to 1.52) 

Nominal p vs. placebo – 0.012 0.006 – 0.169 0.496 

 

Data are from the pooled ITT population from the high-dosage ICS/LABA treatment cohorts of the SIROCCO and CALIMA studies. 

Estimates were reweighted to account for the 2:1 stratification for baseline blood eosinophil counts (≥300 cells/μL and <300 cells/μL). 

Estimates were calculated by using a negative binomial model, with adjustment for study code and treatment. The log of each patient’s 

corresponding follow-up time was used as an offset variable in the model to adjust for different exposure times during which the 

events occurred. 
CI, confidence interval; FVC, forced vital capacity; ICS, inhaled corticosteroids; ITT, intention-to-treat; LABA, long-acting β2-

agonists; OCS, oral corticosteroid; pre-BD, prebronchodilator; Q4W, every 4 weeks; Q8W, every 8 weeks (first three doses Q4W). 

 



 

Table E6. Prebronchodilator FEV1 (L) change (EOT–baseline) based on baseline factors for all patients receiving high-dosage 

ICS/LABA (full analysis set, pooled) 

 
Full analysis set 

(n=2,254) 

 Placebo 

(n=759) 

Benralizumab Q4W 

(n=743) 

Benralizumab Q8W 

(n=752) 

Number of patients with EOT data 678 658 663 

LS mean change 0.19 0.26 0.28 

LS mean difference vs. placebo (95% CI) – 0.07 (0.02 to 0.12) 0.10 (0.05 to 0.14) 

Nominal p vs. placebo – 0.005 <0.001 

 OCS use 

(n=304) 

No OCS use 

(n=1,950) 

 Placebo 

(n=107) 

Benralizumab Q4W 

(n=88) 

Benralizumab Q8W 

(n=109) 

Placebo 

(n=652) 

Benralizumab Q4W 

(n=655) 

Benralizumab Q8W 

(n=643) 

Number of patients with EOT data 89 76 100 589 582 563 

LS mean change 0.14 0.26 0.32 0.20 0.26 0.28 

LS mean difference vs. placebo (95% CI) – 0.13  
(−0.01 to 0.26) 

0.19 
(0.06 to 0.31) 

– 0.06 
(0.01 to 0.11) 

0.08 
(0.02 to 0.13) 

Nominal p vs. placebo – 0.067 0.004 – 0.028 0.004 

 Nasal polyps 

(n=412) 

No nasal polyps 

(n=1,842) 

 Placebo 

(n=144) 

Benralizumab Q4W 

(n=134) 

Benralizumab Q8W 

(n=134) 

Placebo 

(n=615) 

Benralizumab Q4W 

(n=609) 

Benralizumab Q8W 

(n=618) 

Number of patients with EOT data 132 124 121 546 534 542 

LS mean change 0.14 0.30 0.43 0.20 0.25 0.26 

LS mean difference vs. placebo (95% CI) – 0.16 

(0.04 to 0.29) 

0.29 

(0.17 to 0.41) 

– 0.05  

(<−0.01 to 0.10) 

0.06 

(0.01 to 0.11) 

Nominal p vs. placebo – 0.009 <0.001 – 0.071 0.032 

 Pre-BD FVC <65% of predicted 

(n=512) 

Pre-BD FVC ≥65% of predicted 

(n=1,742) 

 Placebo 

(n=182) 

Benralizumab Q4W 

(n=150) 

Benralizumab Q8W 

(n=180) 

Placebo 

(n=577) 

Benralizumab Q4W 

(n=593) 

Benralizumab Q8W 

(n=572) 

Number of patients with EOT data 152 132 154 526 526 509 

LS mean change 0.26 0.45 0.47 0.16 0.21 0.23 

LS mean difference vs. placebo (95% CI) – 0.19 

(0.08 to 0.30) 

0.21 

(0.10 to 0.31) 

– 0.05 

(<−0.01 to 0.11) 

0.06 

(0.01 to 0.12) 

Nominal p vs. placebo – 0.001 <0.001 – 0.055 0.019 

 

 

 

 



 

 ≥3 exacerbations 

(n=833) 

2 exacerbations 

(n=1,421) 

 Placebo 

(n=292) 

Benralizumab Q4W 

(n=266) 

Benralizumab Q8W 

(n=275) 

Placebo 

(n=467) 

Benralizumab Q4W 

(n=477) 

Benralizumab Q8W 

(n=477) 

Number of patients with EOT data 262 233 232 416 425 431 

LS mean change 0.17 0.25 0.35 0.20 0.26 0.25 

LS mean difference vs. placebo (95% CI) – 0.08 
(<−0.01 to 0.16) 

0.17 
(0.09 to 0.26) 

– 0.06 
(<0.01 to 0.12) 

0.05 
(<−0.01 to 0.11) 

Nominal p vs. placebo – 0.063 <0.001 – 0.038 0.086 

 Age at diagnosis ≥18 years 

(n=1,607) 

Age at diagnosis <18 years 

(n=647) 

 Placebo 

(n=523) 

Benralizumab Q4W 

(n=561) 

Benralizumab Q8W 

(n=523) 

Placebo 

(n=236) 

Benralizumab Q4W 

(n=182) 

Benralizumab Q8W 

(n=229) 

Number of patients with EOT data 476 505 468 202 153 195 

LS mean change 0.15 0.25 0.29 0.28 0.29 0.27 

LS mean difference vs. placebo (95% CI) – 0.10 

(0.05 to 0.16) 

0.14 

(0.09 to 0.20) 

– 0.01 

(−0.10 to 0.11) 

−0.01 

(−0.11 to 0.08) 

Nominal p vs. placebo – <0.001 <0.001 – 0.887 0.782 

 Either OCS use, nasal polyps, pre-BD FVC <65% of predicted, 

or age at diagnosis ≥18 years 

 (n=1,844) 

No OCS use, no nasal polyps, pre-BD FVC ≥65% of predicted, 

age at diagnosis <18 years 

 (n=410) 

 Placebo 

(n=605) 

Benralizumab Q4W 

(n=628) 

Benralizumab Q8W 

(n=611) 

Placebo 

(n=154) 

Benralizumab Q4W 

(n=115) 

Benralizumab Q8W 

(n=141) 

Number of patients with EOT data 545 560 539 133 98 124 

LS mean change 0.16 0.27 0.29 0.30 0.22 0.26 

LS mean difference vs. placebo (95% CI) – 0.11 
(0.06 to 0.16) 

0.13 
(0.08 to 0.18) 

– −0.08 
(−0.20 to 0.04) 

−0.04 
(−0.15 to 0.07) 

Nominal p vs. placebo – <0.001 <0.001 – 0.180 0.493 

 

Data are from the pooled ITT population from the high-dosage ICS/LABA treatment cohorts of the SIROCCO and CALIMA studies. 

Estimates were reweighted to account for the 2:1 stratification for baseline blood eosinophil counts (≥300 cells/μL and <300 cells/μL). 

Prebronchodilator FEV1 change is from baseline (i.e., last value before randomisation) to EOT (SIROCCO: Week 48; CALIMA: 

Week 56). Estimates were calculated by using a mixed-effects model for repeated measures analysis with adjustment for study code, 

treatment, baseline value, region, OCS use at time of randomisation where applicable, visit, and visit × treatment. 

CI, confidence interval; EOT, end of treatment; FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity; ICS, inhaled 

corticosteroids; ITT, intention-to-treat; LABA, long-acting β2-agonists; LS, least squares; OCS, oral corticosteroid; pre-BD, 

prebronchodilator; Q4W, every 4 weeks; Q8W, every 8 weeks (first three doses Q4W). 



 

Table E7. Prebronchodilator FEV1 (L) change (EOT–baseline) based on baseline factors for patients with blood eosinophil 

counts ≥300 cells/μL receiving high-dosage ICS/LABA (full analysis set, pooled) 

 
Full analysis set 

(n=1,516) 

 Placebo  

(n=505) 

Benralizumab Q4W 

(n=509) 

Benralizumab Q8W 

(n=502) 

Number of patients with EOT data 454 452 446 
LS mean change 0.23 0.34 0.37 

LS mean difference vs. placebo (95% CI) – 0.11 (0.05 to 0.18) 0.14 (0.08 to 0.20) 

Nominal p vs. placebo – <0.001 <0.001 

 OCS use 

(n=204) 

No OCS use 

(n=1,312) 

 Placebo 

(n=64) 

Benralizumab Q4W 

(n=64) 

Benralizumab Q8W 

(n=76) 

Placebo 

(n=441) 

Benralizumab Q4W 

(n=445) 

Benralizumab Q8W 

(n=426) 

Number of patients with EOT data 56 57 69 398 395 377 

LS mean change 0.17 0.43 0.45 0.23 0.33 0.35 

LS mean difference vs. placebo (95% CI) – 0.27 
(0.09 to 0.44) 

0.28 
(0.11 to 0.45) 

– 0.09 
(0.03 to 0.16) 

0.12 
(0.05 to 0.18) 

Nominal p vs. placebo – 0.003 0.001 – 0.005 <0.001 

 Nasal polyps 

(n=334) 

No nasal polyps 

(n=1,182) 

 Placebo 

(n=115) 

Benralizumab Q4W 

(n=104) 

Benralizumab Q8W 

(n=115) 

Placebo 

(n=390) 

Benralizumab Q4W 

(n=405) 

Benralizumab Q8W 

(n=387) 

Number of patients with EOT data 105 99 105 349 353 341 
LS mean change 0.21 0.38 0.49 0.23 0.33 0.33 

LS mean difference vs. placebo (95% CI) – 0.17 

(0.02 to 0.31) 

0.27 

(0.13 to 0.41) 

– 0.10 

(0.03 to 0.17) 

0.10 

(0.04 to 0.17) 
Nominal p vs. placebo – 0.022 <0.001 – 0.003 0.003 

 Pre-BD FVC <65% of predicted 

(n=338) 

Pre-BD FVC ≥65% of predicted 

(n=1,178) 

 Placebo 

(n=108) 

Benralizumab Q4W 

(n=107) 

Benralizumab Q8W 

(n=123) 

Placebo 

(n=397) 

Benralizumab Q4W 

(n=402) 

Benralizumab Q8W 

(n=379) 

Number of patients with EOT data 92 95 109 362 357 337 

LS mean change 0.33 0.59 0.59 0.20 0.28 0.29 
LS mean difference vs. placebo (95% CI) – 0.26 

(0.11 to 0.40) 

0.26 

(0.12 to 0.40) 

– 0.08 

(0.02 to 0.15) 

0.10 

(0.03 to 0.16) 

Nominal p vs. placebo – <0.001 <0.001 – 0.013 0.004 

 

 

 

  



 

 

 ≥3 exacerbations 

(n=598) 

2 exacerbations 

(n=918) 

 Placebo 

(n=210) 

Benralizumab Q4W 

(n=191) 

Benralizumab Q8W 

(n=197) 

Placebo 

(n=295) 

Benralizumab Q4W 

(n=318) 

Benralizumab Q8W 

(n=305) 

Number of patients with EOT data 193 169 170 261 283 276 

LS mean change 0.22 0.34 0.47 0.24 0.34 0.31 

LS mean difference vs. placebo (95% CI) – 0.12 
(0.02 to 0.23) 

0.25 
(0.15 to 0.36) 

– 0.11 
(0.03 to 0.18) 

0.07 
(−0.01 to 0.15) 

Nominal p vs. placebo – 0.023 <0.001 – 0.009 0.080 

 Age at diagnosis ≥18 years 

(n=1,085) 

Age at diagnosis <18 years 

(n=431) 

 Placebo 

(n=347) 

Benralizumab Q4W 

(n=382) 

Benralizumab Q8W 

(n=356) 

Placebo 

(n=158) 

Benralizumab Q4W 

(n=127) 

Benralizumab Q8W 

(n=146) 

Number of patients with EOT data 321 348 321 133 104 125 
LS mean change 0.18 0.34 0.38 0.32 0.35 0.32 

LS mean difference vs. placebo (95% CI) – 0.16 

(0.09 to 0.23) 

0.20 

(0.13 to 0.27) 

– 0.04 

(−0.09 to 0.16) 

0.00 

(−0.12 to 0.12) 
Nominal p vs. placebo – <0.001 <0.001 – 0.580 0.982 

 Either OCS use, nasal polyps, pre-BD FVC <65% of predicted, 

or age at diagnosis ≥18 years 

(n=1,254) 

No OCS use, no nasal polyps, pre-BD FVC ≥65% of predicted, 

age at diagnosis <18 years 

 (n=262) 

 Placebo 

(n=403) 

Benralizumab Q4W 

(n=436) 

Benralizumab Q8W 

(n=415) 

Placebo 

(n=102) 

Benralizumab Q4W 

(n=73) 

Benralizumab Q8W 

(n=87) 

Number of patients with EOT data 367 392 368 87 60 78 
LS mean change 0.20 0.36 0.38 0.32 0.23 0.30 

LS mean difference vs. placebo (95% CI) – 0.16 

(0.09 to 0.23) 

0.18 

(0.11 to 0.25) 

– −0.10 

(−0.25 to 0.06) 

−0.03 

(−0.18 to 0.12) 
Nominal p vs. placebo – <0.001 <0.001 – 0.232 0.706 

 

Data are from the pooled ITT population from the high-dosage ICS/LABA treatment cohorts of the SIROCCO and CALIMA studies. 

Estimates were reweighted to account for the 2:1 stratification for baseline blood eosinophil counts (≥300 cells/μL and <300 cells/μL). 

Prebronchodilator FEV1 change is from baseline (i.e., last value before randomisation) to EOT (SIROCCO: Week 48; CALIMA: 

Week 56). Estimates were calculated by using a mixed-effects model for repeated measures analysis with adjustment for study code, 

treatment, baseline value, region, OCS use at time of randomisation where applicable, visit, and visit × treatment. 

CI, confidence interval; EOT, end of treatment; FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity; ICS, inhaled 

corticosteroids; ITT, intention-to-treat; LABA, long-acting β2-agonists; LS, least squares; OCS, oral corticosteroid; pre-BD, 

prebronchodilator; Q4W, every 4 weeks; Q8W, every 8 weeks (first three doses Q4W). 

 

 



 

Table E8. Prebronchodilator FEV1 (L) change (EOT–baseline) based on baseline factors for patients with blood eosinophil 

counts <300 cells/μL receiving high-dosage ICS/LABA (full analysis set, pooled) 
 

Full analysis set 

(n=738) 

 Placebo 

(n=254) 

Benralizumab Q4W 

(n=234) 

Benralizumab Q8W 

(n=250) 

Number of patients with EOT data 224 206 217 
LS mean change 0.15 0.17 0.20 

LS mean difference vs. placebo (95% CI) – 0.02 (−0.06 to 0.10) 0.05 (−0.03 to 0.12) 

Nominal p vs. placebo – 0.669 0.238 

 OCS use 

(n=100) 

No OCS use 

(n=638) 

 Placebo 

(n=43) 

Benralizumab Q4W 

(n=24) 

Benralizumab Q8W 

(n=33) 

Placebo 

(n=211) 

Benralizumab Q4W 

(n=210) 

Benralizumab Q8W 

(n=217) 

Number of patients with EOT data 33 19 31 191 187 186 

LS mean change 0.11 0.02 0.18 0.16 0.18 0.20 

LS mean difference vs. placebo (95% CI) – −0.08  
(−0.27 to 0.10) 

0.07 
(−0.10 to 0.23) 

– 0.02 
(−0.06 to 0.10) 

0.05  
(−0.03 to 0.13) 

Nominal p vs. placebo – 0.367 0.432 – 0.566 0.264 

 Nasal polyps 

(n=78) 

No nasal polyps 

(n=660) 

 Placebo 

(n=29) 

Benralizumab Q4W 

(n=30) 

Benralizumab Q8W 

(n=19) 

Placebo 

(n=225) 

Benralizumab Q4W 

(n=204) 

Benralizumab Q8W 

(n=231) 

Number of patients with EOT data 27 25 16 197 181 201 
LS mean change 0.02 0.15 0.26 0.17 0.17 0.19 

LS mean difference vs. placebo (95% CI) – 0.13 

(−0.08 to 0.34) 

0.24 

(0.00 to 0.48) 

– −0.00 

(−0.08 to 0.08) 

0.02 

(−0.06 to 0.10) 
Nominal p vs. placebo – 0.220 0.045 – 0.973 0.581 

 Pre-BD FVC <65% of predicted 

(n=174) 

Pre-BD FVC ≥65% of predicted 

(n=564) 

 Placebo 

(n=74) 

Benralizumab Q4W 

(n=43) 

Benralizumab Q8W 

(n=57) 

Placebo 

(n=180) 

Benralizumab Q4W 

(n=191) 

Benralizumab Q8W 

(n=193) 

Number of patients with EOT data 60 37 45 164 169 172 

LS mean change 0.23 0.28 0.34 0.12 0.14 0.16 
LS mean difference vs. placebo (95% CI) – 0.06 

(−0.10 to 0.22) 

0.11 

(−0.04 to 0.26) 

– 0.02 

(−0.06 to 0.11) 

0.04 

(−0.04 to 0.12) 

Nominal p vs. placebo – 0.477 0.146 – 0.579 0.371 

 

 

  



 

 

 

 ≥3 exacerbations 

(n=235) 

2 exacerbations 

(n=503) 

 Placebo 

(n=82) 

Benralizumab Q4W 

(n=75) 

Benralizumab Q8W 

(n=78) 

Placebo 

(n=172) 

Benralizumab Q4W 

(n=159) 

Benralizumab Q8W 

(n=172) 

Number of patients with EOT data 69 64 62 155 142 155 
LS mean change 0.12 0.15 0.19 0.17 0.18 0.20 

LS mean difference vs. placebo (95% CI) – 0.03 

(−0.11 to 0.17) 

0.08 

(−0.06 to 0.21) 

– 0.01 

(−0.08 to 0.11) 

0.03 

(−0.06 to 0.13) 
Nominal p vs. placebo – 0.642 0.284 – 0.793 0.471 

 Age at diagnosis ≥18 years 

(n=522) 

Age at diagnosis <18 years 

(n=216) 

 Placebo 

(n=176) 

Benralizumab Q4W 

(n=179) 

Benralizumab Q8W 

(n=167) 

Placebo 

(n=78) 

Benralizumab Q4W 

(n=55) 

Benralizumab Q8W 

(n=83) 

Number of patients with EOT data 155 157 147 69 49 70 

LS mean change 0.11 0.15 0.19 0.25 0.21 0.23 
LS mean difference vs. placebo (95% CI) – 0.05 

(−0.03 to 0.13) 

0.08 

(−0.00 to 0.16) 

– −0.04 

(−0.20 to 0.12) 

−0.03 

(−0.17 to 0.12) 

Nominal p vs. placebo – 0.260 0.060 – 0.608 0.725 

 Either OCS use, nasal polyps, pre-BD FVC <65% of predicted, 

or age at diagnosis ≥18 years 

 (n=590) 

No OCS use, no nasal polyps, pre-BD FVC ≥65% of predicted, 

age at diagnosis <18 years 

 (n=148) 

 Placebo 

(n=202) 

Benralizumab Q4W 

(n=192) 

Benralizumab Q8W 

(n=196) 

Placebo 

(n=52) 

Benralizumab Q4W 

(n=42) 

Benralizumab Q8W 

(n=54) 

Number of patients with EOT data 178 168 171 46 38 46 

LS mean change 0.12 0.16 0.19 0.28 0.20 0.23 
LS mean difference vs. placebo (95% CI) – 0.04 

(−0.04 to 0.12) 

0.08 

(−0.00 to 0.15) 

– −0.08 

(−0.28 to 0.11) 

−0.05 

(−0.23 to 0.13) 

Nominal p vs. placebo – 0.274 0.061 – 0.410 0.580 

 

Data are from the pooled ITT population from the high-dosage ICS/LABA treatment cohorts of the SIROCCO and CALIMA studies. 

Estimates were reweighted to account for the 2:1 stratification for baseline blood eosinophil counts (≥300 cells/μL and <300 cells/μL). 

Prebronchodilator FEV1 change is from baseline (i.e., last value before randomisation) to EOT (SIROCCO: Week 48; CALIMA: 

Week 56). Estimates were calculated by using a mixed-effects model for repeated measures analysis with adjustment for study code, 

treatment, baseline value, visit, and visit × treatment. 

CI, confidence interval; EOT, end of treatment; FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity; ICS, inhaled 

corticosteroids; ITT, intention-to-treat; LABA, long-acting β2-agonists; LS, least squares; OCS, oral corticosteroid; pre-BD, 

prebronchodilator; Q4W, every 4 weeks; Q8W, every 8 weeks (first three doses Q4W). 

 



 

Table E9. Total asthma symptom score change (EOT–baseline) based on baseline factors for all patients receiving high-dosage 

ICS/LABA (full Analysis Set, pooled) 

 
Full analysis set 

(n=2,278) 

 Placebo 

(n=775) 

Benralizumab Q4W 

(n=752) 

Benralizumab Q8W 

(n=751) 

Number of patients with EOT data 555 562 539 

LS mean change −0.98 −1.12 −1.17 

LS mean difference vs. placebo (95% CI) – −0.14 (−0.25 to −0.02) −0.18 (−0.30 to −0.07) 

Nominal p vs. placebo – 0.020 0.002 

 OCS use 

(n=306) 

No OCS use 

(n=1,972) 

 Placebo 

(n=108) 

Benralizumab Q4W 

(n=90) 

Benralizumab Q8W 

(n=108) 

Placebo 

(n=667) 

Benralizumab Q4W 

(n=662) 

Benralizumab Q8W 

(n=643) 

Number of patients with EOT data 80 70 83 475 492 456 

LS mean change −0.90 −1.10 −1.21 −1.01 −1.10 −1.15 

LS mean difference vs. placebo (95% CI) – −0.20 
(−0.50 to 0.11) 

−0.31 
(−0.60 to −0.02) 

– −0.10 
(−0.20 to 0.01) 

−0.14 
(−0.25 to −0.03) 

Nominal p vs. placebo – 0.201 0.038 – 0.088 0.013 

 Nasal polyps 

(n=415) 

No nasal polyps 

(n=1,863) 

 Placebo 

(n=146) 

Benralizumab Q4W 

(n=135) 

Benralizumab Q8W 

(n=134) 

Placebo 

(n=629) 

Benralizumab Q4W 

(n=617) 

Benralizumab Q8W 

(n=617) 

Number of patients with EOT data 116 109 97 439 453 442 

LS mean change −1.06 −1.12 −1.40 −0.98 −1.10 −1.12 

LS mean difference vs. placebo (95% CI) – −0.07 

(−0.30 to 0.17) 

−0.35 

(−0.59 to −0.10) 

– −0.12 

(−0.23 to −0.01) 

−0.14 

(−0.25 to −0.02) 

Nominal p vs. placebo – 0.565 0.005 – 0.041 0.019 

 Pre-BD FVC <65% of predicted 

(n=510) 

Pre-BD FVC ≥65% of predicted 

(n=1,744) 

 Placebo 

(n=181) 

Benralizumab Q4W 

(n=150) 

Benralizumab Q8W 

(n=179) 

Placebo 

(n=581) 

Benralizumab Q4W 

(n=593) 

Benralizumab Q8W 

(n=570) 

Number of patients with EOT data 124 107 126 424 449 411 

LS mean change −1.04 −1.02 −1.25 −1.01 −1.11 −1.13 

LS mean difference vs. placebo (95% CI) – 0.02 

(−0.21 to 0.25) 

−0.22 

(−0.43 to 0.00) 

– −0.10 

(−0.22 to 0.01) 

−0.13 

(−0.25 to −0.01) 

Nominal p vs. placebo – 0.861 0.050 – 0.080 0.033 

 

 

 

 



 

 ≥3 exacerbations 

(n=842) 

2 exacerbations 

(n=1,436) 

 Placebo 

(n=297) 

Benralizumab Q4W 

(n=270) 

Benralizumab Q8W 

(n=275) 

Placebo 

(n=478) 

Benralizumab Q4W 

(n=482) 

Benralizumab Q8W 

(n=476) 

Number of patients with EOT data 222 195 189 333 367 350 

LS mean change −0.97 −1.09 −1.24 −0.99 −1.13 −1.13 

LS mean difference vs. placebo (95% CI) – −0.11 
(−0.30 to 0.08) 

−0.27 
(−0.46 to −0.08) 

– −0.15 
(−0.29 to −0.00) 

−0.14 
(−0.28 to 0.00) 

Nominal p vs. placebo – 0.240 0.006 – 0.043 0.054 

 Age at diagnosis ≥18 years 

(n=1,627) 

Age at diagnosis <18 years 

(n=651) 

 Placebo 

(n=537) 

Benralizumab Q4W 

(n=567) 

Benralizumab Q8W 

(n=523) 

Placebo 

(n=238) 

Benralizumab Q4W 

(n=185) 

Benralizumab Q8W 

(n=228) 

Number of patients with EOT data 409 451 396 146 111 143 

LS mean change −0.92 −1.12 −1.13 −1.17 −1.05 −1.21 

LS mean difference vs. placebo (95% CI) – −0.20 

(−0.32 to −0.08) 

−0.22 

(−0.34 to −0.09) 

– 0.12 

(−0.08 to 0.32) 

−0.04 

(−0.23 to 0.15) 

Nominal p vs. placebo – 0.001 <0.001 – 0.252 0.690 

 Either OCS use, nasal polyps, pre-BD FVC <65% of predicted, 

or age at diagnosis ≥18 years 

 (n=1,861) 

No OCS use, no nasal polyps, pre-BD FVC ≥65% of predicted, 

age at diagnosis <18 years 

 (n=410) 

 Placebo 

(n=618) 

Benralizumab Q4W 

(n=633) 

Benralizumab Q8W 

(n=610) 

Placebo 

(n=154) 

Benralizumab Q4W 

(n=116) 

Benralizumab Q8W 

(n=140) 

Number of patients with EOT data 464 491 452 90 70 86 

LS mean change −0.94 −1.10 −1.17 −1.21 −1.07 −1.12 

LS mean difference vs. placebo (95% CI) – −0.17 
(−0.28 to −0.05) 

−0.23 
(−0.34 to −0.11) 

– 0.14 
(−0.11 to 0.39) 

0.08 
(−0.15 to 0.32) 

Nominal p vs. placebo – 0.004 <0.001 – 0.277 0.483 

 

Data are from the pooled ITT population from the high-dosage ICS/LABA treatment cohorts of the SIROCCO and CALIMA studies. 

Estimates were reweighted to account for the 2:1 stratification for baseline blood eosinophil counts (≥300 cells/μL and <300 cells/μL). 

Total asthma symptom score change is from baseline (i.e., last value before randomisation) to EOT (SIROCCO: Week 48; CALIMA: 

Week 56). Estimates were calculated by using a mixed-effects model for repeated measures analysis with adjustment for study code, 

treatment, baseline value, region, OCS use at time of randomisation where applicable, visit, and visit × treatment. 

CI, confidence interval; EOT, end of treatment; FVC, forced vital capacity; ICS, inhaled corticosteroids; ITT, intention-to-treat; 

LABA, long-acting β2-agonists; LS, least squares; OCS, oral corticosteroid; pre-BD, prebronchodilator; Q4W, every 4 weeks; Q8W, 

every 8 weeks (first three doses Q4W). 

 



 

Table E10. Total asthma symptom score change (EOT–baseline) based on baseline factors for patients with blood eosinophil 

counts ≥300 cells/μL receiving high-dosage ICS/LABA (full analysis set, pooled) 

 
Full analysis set 

(n=1,528) 

 Placebo 

(n=514) 

Benralizumab Q4W 

(n=514) 

Benralizumab Q8W 

(n=500) 

Number of patients with EOT data 367 381 363 
LS mean change −1.11 −1.21 −1.35 

LS mean difference vs. placebo (95% CI) – −0.10 (−0.24 to 0.04) −0.25 (−0.38 to −0.11) 

Nominal p vs. placebo – 0.161 <0.001 

 OCS use 

(n=206) 

No OCS use 

(n=1,322) 

 Placebo 

(n=65) 

Benralizumab Q4W 

(n=65) 

Benralizumab Q8W 

(n=76) 

Placebo 

(n=449) 

Benralizumab Q4W 

(n=449) 

Benralizumab Q8W 

(n=424) 

Number of patients with EOT data 49 53 57 318 328 306 

LS mean change −1.15 −1.15 −1.38 −1.12 −1.23 −1.34 

LS mean difference vs. placebo (95% CI) – 0.00 
(−0.37 to 0.37) 

−0.23 
(−0.59 to 0.13) 

– −0.11 
(−0.24 to 0.02) 

−0.22 
(−0.36 to −0.09) 

Nominal p vs. placebo – 0.998 0.212 – 0.107 0.001 

 Nasal polyps 

(n=336) 

No nasal polyps 

(n=1,192) 

 Placebo 

(n=117) 

Benralizumab Q4W 

(n=105) 

Benralizumab Q8W 

(n=114) 

Placebo 

(n=397) 

Benralizumab Q4W 

(n=409) 

Benralizumab Q8W 

(n=386) 

Number of patients with EOT data 91 86 85 276 295 278 
LS mean change −1.13 −1.32 −1.43 −1.11 −1.18 −1.33 

LS mean difference vs. placebo (95% CI) – −0.20 

(−0.47 to 0.07) 

−0.30 

(−0.57 to −0.03) 

– −0.07 

(−0.21 to 0.07) 

−0.22 

(−0.36 to −0.07) 
Nominal p vs. placebo – 0.154 0.029 – 0.317 0.003 

 Pre-BD FVC <65% of predicted 

(n=336) 

Pre-BD FVC ≥65% of predicted 

(n=1,179) 

 Placebo 

(n=108) 

Benralizumab Q4W 

(n=107) 

Benralizumab Q8W 

(n=121) 

Placebo 

(n=398) 

Benralizumab Q4W 

(n=403) 

Benralizumab Q8W 

(n=378) 

Number of patients with EOT data 72 79 90 291 299 272 

LS mean change −1.26 −1.16 −1.56 −1.09 −1.23 −1.28 
LS mean difference vs. placebo (95% CI) – 0.11 

(−0.19 to 0.40) 

−0.30 

(−0.58 to −0.01) 

– −0.14 

(−0.28 to 0.00) 

−0.20 

(−0.34 to −0.05) 

Nominal p vs. placebo – 0.477 0.040 – 0.055 0.007 

 

 

 

  



 

 

 ≥3 exacerbations 

(n=605) 

2 exacerbations 

(n=923) 

 Placebo 

(n=215) 

Benralizumab Q4W 

(n=194) 

Benralizumab Q8W 

(n=196) 

Placebo 

(n=299) 

Benralizumab Q4W 

(n=320) 

Benralizumab Q8W 

(n=304) 

Number of patients with EOT data 159 140 144 208 241 219 

LS mean change −1.14 −1.17 −1.49 −1.08 −1.22 −1.27 

LS mean difference vs. placebo (95% CI) – −0.04 
(−0.25 to 0.18) 

−0.36 
(−0.57 to −0.14) 

– −0.14 
(−0.32 to 0.04) 

−0.18 
(−0.36 to −0.00) 

Nominal p vs. placebo – 0.743 0.001 – 0.123 0.049 

 Age at diagnosis ≥18 years 

(n=1,092) 

Age at diagnosis <18 years 

(n=436) 

 Placebo 

(n=354) 

Benralizumab Q4W 

(n=385) 

Benralizumab Q8W 

(n=353) 

Placebo 

(n=160) 

Benralizumab Q4W 

(n=129) 

Benralizumab Q8W 

(n=147) 

Number of patients with EOT data 276 312 277 91 69 86 
LS mean change −1.07 −1.24 −1.34 −1.23 −1.14 −1.34 

LS mean difference vs. placebo (95% CI) – −0.16 

(−0.31 to −0.02) 

−0.27 

(−0.42 to −0.12) 

– 0.09 

(−0.15 to 0.34) 

−0.11 

(−0.35 to 0.13) 
Nominal p vs. placebo – 0.029 <0.001 – 0.456 0.363 

 Either OCS use, nasal polyps, pre-BD FVC <65% of predicted, 

or age at diagnosis ≥18 years 

 (n=1,258) 

No OCS use, no nasal polyps, pre-BD FVC ≥65% of predicted, 

age at diagnosis <18 years 

 (n=264) 

 Placebo 

(n=409) 

Benralizumab Q4W 

(n=438) 

Benralizumab Q8W 

(n=411) 

Placebo 

(n=102) 

Benralizumab Q4W 

(n=74) 

Benralizumab Q8W 

(n=88) 

Number of patients with EOT data 312 343 311 54 37 51 
LS mean change −1.10 −1.22 −1.38 −1.21 −1.14 −1.16 

LS mean difference vs. placebo (95% CI) – −0.12 

(−0.25 to 0.02) 

−0.28 

(−0.42 to −0.14) 

– 0.07 

(−0.24 to 0.39) 

0.05 

(−0.24 to 0.35) 
Nominal p vs. placebo – 0.102 <0.001 – 0.655 0.737 

 

Data are from the pooled ITT population from the high-dosage ICS/LABA treatment cohorts of the SIROCCO and CALIMA studies. 

Estimates were reweighted to account for the 2:1 stratification for baseline blood eosinophil counts (≥300 cells/μL and <300 cells/μL). 

Total asthma symptom score change is from baseline (i.e., last value before randomisation) to EOT (SIROCCO: Week 48; CALIMA: 

Week 56). Estimates were calculated by using a mixed-effects model for repeated measures analysis with adjustment for study code, 

treatment, baseline value, region, OCS use at time of randomisation where applicable, visit, and visit × treatment. 

CI, confidence interval; EOT, end of treatment; FVC, forced vital capacity; ICS, inhaled corticosteroids; ITT, intention-to-treat; 

LABA, long-acting β2-agonists; LS, least squares; OCS, oral corticosteroid; pre-BD, prebronchodilator; Q4W, every 4 weeks; Q8W, 

every 8 weeks (first three doses Q4W). 

 



 

Table E11. Total asthma symptom score change (EOT–baseline) based on baseline factors for patients with blood eosinophil 

counts <300 cells/μL receiving high-dosage ICS/LABA (full analysis set, pooled) 

 
Full analysis set 

(n=750) 

 Placebo 

(n=261) 

Benralizumab Q4W 

(n=238) 

Benralizumab Q8W 

(n=251) 

Number of patients with EOT data 188 181 176 
LS mean change −0.85 −1.04 −0.99 

LS mean difference vs. placebo (95% CI) – −0.19 (−0.39 to 0.01) −0.14 (−0.34 to 0.06) 

Nominal p vs. placebo – 0.066 0.178 

 OCS use 

(n=100) 

No OCS use 

(n=650) 

 Placebo 

(n=43) 

Benralizumab Q4W 

(n=25) 

Benralizumab Q8W 

(n=32) 

Placebo 

(n=218) 

Benralizumab Q4W 

(n=213) 

Benralizumab Q8W 

(n=219) 

Number of patients with EOT data 31 17 26 157 164 150 

LS mean change −0.72 −0.99 −1.03 −0.89 −1.01 −0.99 

LS mean difference vs. placebo (95% CI) – −0.27 
(−0.81 to 0.26) 

−0.31 
(−0.80 to 0.18) 

– −0.12 
(−0.31 to 0.08) 

−0.09 
(−0.28 to 0.10) 

Nominal p vs. placebo – 0.318 0.210 – 0.236 0.347 

 Nasal polyps 

(n=79) 

No nasal polyps 

(n=671) 

 Placebo 

(n=29) 

Benralizumab Q4W 

(n=30) 

Benralizumab Q8W 

(n=20) 

Placebo 

(n=232) 

Benralizumab Q4W 

(n=208) 

Benralizumab Q8W 

(n=231) 

Number of patients with EOT data 25 23 12 163 158 164 
LS mean change −0.87 −0.73 −1.33 −0.86 −1.05 −0.97 

LS mean difference vs. placebo (95% CI) – 0.14 

(−0.34 to 0.62) 

−0.46 

(−1.02 to 0.10) 

– −0.19 

(−0.38 to 0.00) 

−0.11 

(−0.30 to 0.08) 
Nominal p vs. placebo – 0.573 0.107 – 0.052 0.265 

 Pre-BD FVC <65% of predicted 

(n=174) 

Pre-BD FVC ≥65% of predicted 

(n=565) 

 Placebo 

(n=73) 

Benralizumab Q4W 

(n=43) 

Benralizumab Q8W 

(n=58) 

Placebo 

(n=183) 

Benralizumab Q4W 

(n=190) 

Benralizumab Q8W 

(n=192) 

Number of patients with EOT data 52 28 36 133 150 139 

LS mean change −0.84 −0.91 −0.92 −0.92 −1.02 −1.01 
LS mean difference vs. placebo (95% CI) – −0.07 

(−0.45 to 0.31) 

−0.08 

(−0.43 to 0.27) 

– −0.10 

(−0.31 to 0.11) 

−0.09 

(−0.30 to 0.12) 

Nominal p vs. placebo – 0.723 0.654 – 0.338 0.388 

 

 

 

  



 

 

 ≥3 exacerbations 

(n=237) 

2 exacerbations 

(n=513) 

 Placebo 

(n=82) 

Benralizumab Q4W 

(n=76) 

Benralizumab Q8W 

(n=79) 

Placebo 

(n=179) 

Benralizumab Q4W 

(n=162) 

Benralizumab Q8W 

(n=172) 

Number of patients with EOT data 63 55 45 125 126 131 

LS mean change −0.76 −1.03 −0.94 −0.90 −1.07 −1.02 

LS mean difference vs. placebo (95% CI) – −0.27 
(−0.59 to 0.04) 

−0.18 
(−0.50 to 0.15) 

– −0.17 
(−0.41 to 0.07) 

−0.12 
(−0.35 to 0.12) 

Nominal p vs. placebo – 0.092 0.284 – 0.170 0.340 

 Age at diagnosis ≥18 years 

(n=535) 

Age at diagnosis <18 years 

(n=215) 

 Placebo 

(n=183) 

Benralizumab Q4W 

(n=182) 

Benralizumab Q8W 

(n=170) 

Placebo 

(n=78) 

Benralizumab Q4W 

(n=56) 

Benralizumab Q8W 

(n=81) 

Number of patients with EOT data 133 139 119 55 42 57 
LS mean change −0.78 −1.02 −0.94 −1.07 −0.99 −1.08 

LS mean difference vs. placebo (95% CI) – −0.24 

(−0.45 to −0.03) 

−0.16 

(−0.37 to 0.05) 

– 0.08 

(−0.27 to 0.43) 

−0.01 

(−0.33 to 0.30) 
Nominal p vs. placebo – 0.023 0.138 – 0.657 0.936 

 Either OCS use, nasal polyps, pre-BD FVC <65% of predicted, 

or age at diagnosis ≥18 years 

 (n=603) 

No OCS use, no nasal polyps, pre-BD FVC ≥65% of predicted, 

age at diagnosis <18 years 

 (n=146) 

 Placebo 

(n=209) 

Benralizumab Q4W 

(n=195) 

Benralizumab Q8W 

(n=199) 

Placebo 

(n=52) 

Benralizumab Q4W 

(n=42) 

Benralizumab Q8W 

(n=52) 

Number of patients with EOT data 152 148 141 36 33 35 
LS mean change −0.79 −1.01 −0.96 −1.19 −1.02 −1.11 

LS mean difference vs. placebo (95% CI) – −0.22 

(−0.42 to −0.02) 

−0.17 

(−0.37 to 0.03) 

– 0.17 

(−0.25 to 0.59) 

0.07 

(−0.32 to 0.47) 
Nominal p vs. placebo – 0.0278 0.089 – 0.424 0.717 

 

Data are from the pooled ITT population from the high-dosage ICS/LABA treatment cohorts of the SIROCCO and CALIMA studies. 

Estimates were reweighted to account for the 2:1 stratification for baseline blood eosinophil counts (≥300 cells/μL and <300 cells/μL). 

Total asthma symptom score change is from baseline (i.e., last value before randomisation) to EOT (SIROCCO: Week 48; CALIMA: 

Week 56). Estimates were calculated by using a mixed-effects model for repeated measures analysis with adjustment for study code, 

treatment, baseline value, visit, and visit × treatment. 

CI, confidence interval; EOT, end of treatment; FVC, forced vital capacity; ICS, inhaled corticosteroids; ITT, intention-to-treat; 

LABA, long-acting β2-agonists; LS, least squares; OCS, oral corticosteroid; pre-BD, prebronchodilator; Q4W, every 4 weeks; Q8W, 

every 8 weeks (first three doses Q4W). 

 



 

Table E12. ACQ-6 change (EOT–baseline) based on baseline factors for all patients receiving high-dosage ICS/LABA (full 

analysis set, pooled) 

 
Full analysis set 

(n=2,286) 

 Placebo 

(n=774) 

Benralizumab Q4W 

(n=755) 

Benralizumab Q8W 

(n=757) 

Number of patients with EOT data 572 567 553 

LS mean change −1.02 −1.19 −1.25 

LS mean difference vs. placebo (95% CI) – −0.16 (−0.27 to −0.05) −0.23 (−0.34 to −0.12) 

Nominal p vs. placebo – 0.004 <0.001 

 OCS use 

(n=305) 

No OCS use 

(n=1,981) 

 Placebo 

(n=108) 

Benralizumab Q4W 

(n=89) 

Benralizumab Q8W 

(n=108) 

Placebo 

(n=666) 

Benralizumab Q4W 

(n=666) 

Benralizumab Q8W 

(n=649) 

Number of patients with EOT data 77 64 85 495 503 468 

LS mean change −0.79 −1.15 −1.36 −1.07 −1.19 −1.23 

LS mean difference vs. placebo (95% CI) – −0.37 
(−0.68 to −0.05) 

−0.57 
(−0.87 to −0.27) 

– −0.12 
(−0.23 to −0.02) 

−0.16 
(−0.27 to −0.05) 

Nominal p vs. placebo – 0.024 <0.001 – 0.026 0.005 

 Nasal polyps 

(n=417) 

No nasal polyps 

(n=1,869) 

 Placebo 

(n=146) 

Benralizumab Q4W 

(n=136) 

Benralizumab Q8W 

(n=135) 

Placebo 

(n=628) 

Benralizumab Q4W 

(n=619) 

Benralizumab Q8W 

(n=622) 

Number of patients with EOT data 117 103 98 455 464 455 

LS mean change −1.16 −1.36 −1.54 −1.00 −1.15 −1.20 

LS mean difference vs. placebo (95% CI) – −0.20 
(−0.44 to 0.04) 

−0.38 
(−0.62 to −0.13) 

– −0.16 
(−0.27 to −0.04) 

−0.20 
(−0.31 to −0.09) 

Nominal p vs. placebo – 0.108 0.002 – 0.008 <0.001 

 Pre-BD FVC <65% of predicted 

(n=513) 

Pre-BD FVC ≥65% of predicted 

(n=1,748) 

 Placebo 

(n=180) 

Benralizumab Q4W 

(n=150) 

Benralizumab Q8W 

(n=183) 

Placebo 

(n=581) 

Benralizumab Q4W 

(n=595) 

Benralizumab Q8W 

(n=572) 

Number of patients with EOT data 131 110 130 432 450 421 

LS mean change −1.05 −1.19 −1.39 −1.04 −1.17 −1.21 

LS mean difference vs. placebo (95% CI) – −0.14 

(−0.38 to 0.10) 

−0.34 

(−0.56 to −0.11) 

– −0.14 

(−0.25 to −0.02) 

−0.17 

(−0.29 to −0.05) 

Nominal p vs. placebo – 0.253 0.003 – 0.022 0.005 

 

 

 

 



 

 ≥3 exacerbations 

(n=844) 

2 exacerbations 

(n=1,442) 

 Placebo 

(n=296) 

Benralizumab Q4W 

(n=271) 

Benralizumab Q8W 

(n=277) 

Placebo 

(n=478) 

Benralizumab Q4W 

(n=484) 

Benralizumab Q8W 

(n=480) 

Number of patients with EOT data 225 199 195 347 368 358 

LS mean change −1.00 −1.18 −1.31 −1.03 −1.19 −1.22 

LS mean difference vs. placebo (95% CI) – −0.18 
(−0.38 to 0.01) 

−0.31 
(−0.51 to −0.12) 

– −0.15 
(−0.28 to −0.02) 

−0.18 
(−0.31 to −0.05) 

Nominal p vs. placebo – 0.066 0.002 – 0.023 0.007 

 Age at diagnosis ≥18 years 

(n=1,627) 

Age at diagnosis <18 years 

(n=659) 

 Placebo 

(n=535) 

Benralizumab Q4W 

(n=568) 

Benralizumab Q8W 

(n=524) 

Placebo 

(n=239) 

Benralizumab Q4W 

(n=187) 

Benralizumab Q8W 

(n=233) 

Number of patients with EOT data 405 443 388 167 124 165 

LS mean change −0.93 −1.17 −1.18 −1.27 −1.24 −1.41 

LS mean difference vs. placebo (95% CI) – −0.24 

(−0.36 to −0.12) 

−0.25 

(−0.38 to −0.13) 

– 0.02 

(−0.19 to 0.23) 

−0.14 

(−0.33 to 0.05) 

Nominal p vs. placebo – <0.001 <0.001 – 0.836 0.152 

 Either OCS use, nasal polyps, pre-BD FVC <65% of predicted, 

or age at diagnosis ≥18 years 

 (n=1,865) 

No OCS use, no nasal polyps, pre-BD FVC ≥65% of predicted, 

age at diagnosis <18 years 

 (n=413) 

 Placebo 

(n=617) 

Benralizumab Q4W 

(n=635) 

Benralizumab Q8W 

(n=613) 

Placebo 

(n=154) 

Benralizumab Q4W 

(n=116) 

Benralizumab Q8W 

(n=143) 

Number of patients with EOT data 468 487 448 104 79 104 

LS mean change −0.95 −1.17 −1.23 −1.34 −1.26 −1.30 

LS mean difference vs. placebo (95% CI) – −0.23 
(−0.34 to −0.11) 

−0.29 
(−0.40 to −0.17) 

– 0.09 
(−0.17 to 0.34) 

0.04 
(−0.19 to 0.28) 

Nominal p vs. placebo – <0.001 <0.001 – 0.508 0.724 

 

Data are from the pooled ITT population from the high-dosage ICS/LABA treatment cohorts of the SIROCCO and CALIMA studies. 

Estimates were reweighted to account for the 2:1 stratification for baseline blood eosinophil counts (≥300 cells/μL and <300 cells/μL). 

ACQ-6 change is from baseline (i.e., last value before randomisation) to EOT (SIROCCO: Week 48; CALIMA: Week 56). Estimates 

were calculated by using a mixed-effects model for repeated measures analysis with adjustment for study code, treatment, baseline 

value, region, OCS use at time of randomisation where applicable, visit, and visit × treatment. 

ACQ-6, Asthma Control Questionnaire 6; CI, confidence interval; EOT, end of treatment; FVC, forced vital capacity; ICS, inhaled 

corticosteroids; ITT, intention-to-treat; LABA, long-acting β2-agonists; LS, least squares; OCS, oral corticosteroid; pre-BD, 

prebronchodilator; Q4W, every 4 weeks; Q8W, every 8 weeks (first three doses Q4W). 

 



 

Table E13. ACQ-6 change (EOT–baseline) based on baseline factors for patients with blood eosinophil counts ≥300 cells/μL 

receiving high-dosage ICS/LABA (full analysis set, pooled) 

 
Full analysis set 

(n=1,531) 

 Placebo 

(n=514) 

Benralizumab Q4W 

(n=515) 

Benralizumab Q8W 

(n=502) 

Number of patients with EOT data 383 390 376 
LS mean change −1.16 −1.36 −1.45 

LS mean difference vs. placebo (95% CI) – −0.20 (−0.32 to −0.07) −0.29 (−0.42 to −0.16) 

Nominal p vs. placebo – 0.002 <0.001 

 OCS use 

(n=204) 

No OCS use 

(n=1,327) 

 Placebo 

(n=65) 

Benralizumab Q4W 

(n=64) 

Benralizumab Q8W 

(n=75) 

Placebo 

(n=449) 

Benralizumab Q4W 

(n=451) 

Benralizumab Q8W 

(n=427) 

Number of patients with EOT data 49 47 60 334 343 316 

LS mean change −0.96 −1.54 −1.58 −1.20 −1.34 −1.43 

LS mean difference vs. placebo (95% CI) – −0.58 
(−0.95 to −0.20) 

−0.62 
(−0.98 to −0.26) 

– −0.15 
(−0.28 to −0.01) 

−0.23 
(−0.37 to −0.10) 

Nominal p vs. placebo – 0.003 <0.001 – 0.033 <0.001 

 Nasal polyps 

(n=338) 

No nasal polyps 

(n=1,193) 

 Placebo 

(n=117) 

Benralizumab Q4W 

(n=106) 

Benralizumab Q8W 

(n=115) 

Placebo 

(n=397) 

Benralizumab Q4W 

(n=409) 

Benralizumab Q8W 

(n=387) 

Number of patients with EOT data 94 81 85 289 309 291 
LS mean change −1.23 −1.54 −1.62 −1.14 −1.32 −1.42 

LS mean difference vs. placebo (95% CI) – −0.30 

(−0.58 to −0.02) 

−0.39 

(−0.66 to −0.11) 

– −0.18 

(−0.32 to −0.03) 

−0.27 

(−0.42 to −0.13) 
Nominal p vs. placebo – 0.033 0.005 – 0.015 <0.001 

 Pre-BD FVC <65% of predicted 

(n=339) 

Pre-BD FVC ≥65% of predicted 

(n=1,179) 

 Placebo 

(n=108) 

Benralizumab Q4W 

(n=107) 

Benralizumab Q8W 

(n=124) 

Placebo 

(n=398) 

Benralizumab Q4W 

(n=404) 

Benralizumab Q8W 

(n=377) 

Number of patients with EOT data 80 80 92 298 307 283 

LS mean change −1.28 −1.44 −1.64 −1.15 −1.34 −1.40 
LS mean difference vs. placebo (95% CI) – −0.16 

(−0.46 to 0.13) 

−0.36 

(−0.65 to −0.08) 

– −0.19 

(−0.33 to −0.05) 

−0.25 

(−0.39 to −0.11) 

Nominal p vs. placebo – 0.277 0.013 – 0.009 <0.001 

 

 

 

  



 

 

 ≥3 exacerbations 

(n=605) 

2 exacerbations 

(n=926) 

 Placebo 

(n=215) 

Benralizumab Q4W 

(n=194) 

Benralizumab Q8W 

(n=196) 

Placebo 

(n=299) 

Benralizumab Q4W 

(n=321) 

Benralizumab Q8W 

(n=306) 

Number of patients with EOT data 162 143 144 221 247 232 

LS mean change −1.20 −1.37 −1.59 −1.15 −1.34 −1.37 

LS mean difference vs. placebo (95% CI) – −0.16 
(−0.38 to 0.06) 

−0.39 
(−0.61 to −0.16) 

– −0.19 
(−0.36 to −0.03) 

−0.22 
(−0.39 to −0.05) 

Nominal p vs. placebo – 0.155 <0.001 – 0.024 0.010 

 Age at diagnosis ≥18 years 

(n=1,091) 

Age at diagnosis <18 years 

(n=440) 

 Placebo 

(n=353) 

Benralizumab Q4W 

(n=385) 

Benralizumab Q8W 

(n=353) 

Placebo 

(n=161) 

Benralizumab Q4W 

(n=130) 

Benralizumab Q8W 

(n=149) 

Number of patients with EOT data 273 305 274 110 85 102 
LS mean change −1.07 −1.35 −1.44 −1.40 −1.41 −1.51 

LS mean difference vs. placebo (95% CI) – −0.28 

(−0.43 to −0.14) 

−0.37 

(−0.52 to −0.22) 

– −0.00 

(−0.26 to 0.25) 

−0.10 

(−0.35 to 0.14) 
Nominal p vs. placebo – <0.001 <0.001 – 0.974 0.400 

 Either OCS use, nasal polyps, pre-BD FVC <65% of predicted, 

or age at diagnosis ≥18 years 

 (n=1,261) 

No OCS use, no nasal polyps, pre-BD FVC ≥65% of predicted, 

age at diagnosis <18 years 

 (n=264) 

 Placebo 

(n=409) 

Benralizumab Q4W 

(n=439) 

Benralizumab Q8W 

(n=413) 

Placebo 

(n=102) 

Benralizumab Q4W 

(n=74) 

Benralizumab Q8W 

(n=88) 

Number of patients with EOT data 317 340 310 66 49 65 
LS mean change −1.11 −1.36 −1.48 −1.44 −1.36 −1.35 

LS mean difference vs. placebo (95% CI) – −0.25 

(−0.39 to −0.11) 

−0.37 

(−0.52 to −0.23) 

– 0.07 

(−0.24 to 0.39) 

0.09 

(−0.20 to 0.38) 
Nominal p vs. placebo – <0.001 <0.001 – 0.639 0.549 

 

Data are from the pooled ITT population from the high-dosage ICS/LABA treatment cohorts of the SIROCCO and CALIMA studies. 

Estimates were reweighted to account for the 2:1 stratification for baseline blood eosinophil counts (≥300 cells/μL and <300 cells/μL). 

ACQ-6 change is from baseline (i.e., last value before randomisation) to EOT (SIROCCO: Week 48; CALIMA: Week 56). Estimates 

were calculated by using a mixed-effects model for repeated measures analysis with adjustment for study code, treatment, baseline 

value, region, OCS use at time of randomisation where applicable, visit, and visit × treatment. 

ACQ-6, Asthma Control Questionnaire 6; CI, confidence interval; EOT, end of treatment; FVC, forced vital capacity; ICS, inhaled 

corticosteroids; ITT, intention-to-treat; LABA, long-acting β2-agonists; LS, least squares; OCS, oral corticosteroid; pre-BD, 

prebronchodilator; Q4W, every 4 weeks; Q8W, every 8 weeks (first three doses Q4W). 

 



 

Table E14. ACQ-6 change (EOT–baseline) based on baseline factors for patients with blood eosinophil counts <300 cells/μL 

receiving high-dosage ICS/LABA (full analysis set, pooled) 

 
Full analysis set 

(n=755) 

 Placebo 

(n=260) 

Benralizumab Q4W 

(n=240) 

Benralizumab Q8W 

(n=255) 

Number of patients with EOT data 189 177 177 

LS mean change −0.88 −1.03 −1.06 

LS mean difference vs. placebo (95% CI) – −0.15 (−0.34 to 0.04) −0.18 (−0.37 to 0.01) 

Nominal p vs. placebo – 0.125 0.066 

 OCS use 

(n=101) 

No OCS use 

(n=654) 

 Placebo 

(n=43) 

Benralizumab Q4W 

(n=25) 

Benralizumab Q8W 

(n=33) 

Placebo 

(n=217) 

Benralizumab Q4W 

(n=215) 

Benralizumab Q8W 

(n=222) 

Number of patients with EOT data 28 17 25 161 160 152 

LS mean change −0.65 −0.61 −1.12 −0.92 −1.05 −1.04 
LS mean difference vs. placebo (95% CI) – 0.03 

(−0.53 to 0.60) 

−0.47 

(−0.99 to 0.04) 

– −0.13 

(−0.32 to 0.06) 

−0.12 

(−0.31 to 0.07) 

Nominal p vs. placebo – 0.909 0.072 – 0.173 0.217 

 Nasal polyps 

(n=79) 

No nasal polyps 

(n=676) 

 Placebo 

(n=29) 

Benralizumab Q4W 

(n=30) 

Benralizumab Q8W 

(n=20) 

Placebo 

(n=231) 

Benralizumab Q4W 

(n=210) 

Benralizumab Q8W 

(n=235) 

Number of patients with EOT data 23 22 13 166 155 164 

LS mean change −0.98 −0.97 −1.22 −0.86 −1.02 −1.04 
LS mean difference vs. placebo (95% CI) – 0.01 

(−0.49 to 0.52) 

−0.24 

(−0.81 to 0.34) 

– −0.16 

(−0.35 to 0.03) 

−0.17 

(−0.36 to 0.01) 

Nominal p vs. placebo – 0.955 0.416 – 0.107 0.069 

 Pre-BD FVC <65% of predicted 

(n=174) 

Pre-BD FVC ≥65% of predicted 

(n=569) 

 Placebo 

(n=72) 

Benralizumab Q4W 

(n=43) 

Benralizumab Q8W 

(n=59) 

Placebo 

(n=183) 

Benralizumab Q4W 

(n=191) 

Benralizumab Q8W 

(n=195) 

Number of patients with EOT data 51 30 38 134 143 138 

LS mean change −0.86 −0.95 −1.11 −0.91 −1.02 −1.03 

LS mean difference vs. placebo (95% CI) – −0.10 
(−0.50 to 0.31) 

−0.25 
(−0.63 to 0.12) 

– −0.11 
(−0.32 to 0.09) 

−0.12 
(−0.33 to 0.08) 

Nominal p vs. placebo – 0.643 0.181 – 0.279 0.237 

 

 

 

  



 

 

 Age at diagnosis ≥18 years 

(n=536) 

Age at diagnosis <18 years 

(n=219) 

 Placebo 

(n=182) 

Benralizumab Q4W 

(n=183) 

Benralizumab Q8W 

(n=171) 

Placebo 

(n=78) 

Benralizumab Q4W 

(n=57) 

Benralizumab Q8W 

(n=84) 

Number of patients with EOT data 132 138 114 57 39 63 

LS mean change −0.79 −1.00 −0.92 −1.09 −1.08 −1.30 

LS mean difference vs. placebo (95% CI) – −0.21 
(−0.41 to −0.00) 

−0.13 
(−0.34 to 0.08) 

– 0.00 
(−0.35 to 0.36) 

−0.22 
(−0.54 to 0.10) 

Nominal p vs. placebo – 0.049 0.222 – 0.983 0.180 

 Either OCS use, nasal polyps, pre-BD FVC <65% of predicted, 

or age at diagnosis ≥18 years 

 (n=604) 

No OCS use, no nasal polyps, pre-BD FVC ≥65% of predicted, 

age at diagnosis <18 years 

(n=149) 

 Placebo 

(n=208) 

Benralizumab Q4W 

(n=196) 

Benralizumab Q8W 

(n=200) 

Placebo 

(n=52) 

Benralizumab Q4W 

(n=42) 

Benralizumab Q8W 

(n=55) 

Number of patients with EOT data 151 147 138 38 30 39 

LS mean change −0.79 −0.99 −0.98 −1.23 −1.16 −1.29 

LS mean difference vs. placebo (95% CI) – −0.20 
(−0.40 to −0.00) 

−0.19 
(−0.39 to 0.01) 

– 0.08 
(−0.34 to 0.49) 

−0.05 
(−0.45 to 0.34) 

Nominal p vs. placebo – 0.047 0.058 – 0.724 0.790 

 

Data are from the pooled ITT population from the high-dosage ICS/LABA treatment cohorts of the SIROCCO and CALIMA studies. 

Estimates were reweighted to account for the 2:1 stratification for baseline blood eosinophil counts (≥300 cells/μL and <300 cells/μL). 

ACQ-6 change is from baseline (i.e., last value before randomisation) to EOT (SIROCCO: Week 48; CALIMA: Week 56). Estimates 

were calculated by using a mixed-effects model for repeated measures analysis with adjustment for study code, treatment, baseline 

value, visit, and visit × treatment. Because of low patient number, ACQ-6 change relative to exacerbation frequency was not 

determined. 

ACQ-6, Asthma Control Questionnaire 6; CI, confidence interval; EOT, end of treatment; FVC, forced vital capacity; ICS, inhaled 

corticosteroids; ITT, intention-to-treat; LABA, long-acting β2-agonists; LS, least squares; OCS, oral corticosteroid; pre-BD, 

prebronchodilator; Q4W, every 4 weeks; Q8W, every 8 weeks (first three doses Q4W). 

 

 

 

 

 




