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Characterized by episodic airway obstruction, asthma requires spirometry to determine disease severity and therapeutic
response.1 Low level of pre-bronchodilator forced expiratory volume in 1 second (FEV1) is associated with difficult-to-
treat disease and increased risk of exacerbation rates and mortality.2 It has been suggested that improvement in pre-
bronchodilator FEV1 > 230 mL is perceived by patients as an indication of meaningful treatment effect (as in perception
of change in their asthma, in questionnaire format at the end of treatment).3

In the Phase 3 LIBERTY ASTHMA QUEST study (NCT02414854) which enrolled patients aged ≥12 years with
uncontrolled, moderate-to-severe asthma, add-on dupilumab almost halved the annualized rate of severe asthma exacer-
bations (AER) over the course of the 52-week treatment period.4 Additionally, patients’ pre-bronchodilator FEV1

increased by 320–340 mL following 12 weeks of treatment. Those patients with evidence of a type 2 inflammatory
asthma phenotype (blood eosinophils ≥150 cells/µL or fractional exhaled nitric oxide ≥25 parts per billion at study
baseline) demonstrated the best treatment responses.4 A post hoc analysis of the QUEST study demonstrated that
dupilumab vs placebo manifested better lung function, such as pre- and post-bronchodilator FEV1, forced vital capacity,
and forced expiratory flow at 25–75% of pulmonary volume.5 Spirometric improvements were sustained consistently
over 3 years of treatment.6

In this post hoc analysis of QUEST, we assessed the effect of dupilumab on AER in those patients who achieved
clinically meaningful improvements in pre-bronchodilator FEV1 and in those who did not.

In QUEST, patients were randomized 2:2:1:1 to receive add-on subcutaneous dupilumab 200 mg/300 mg or matched-
volume placebo every two weeks for 52 weeks. The study was conducted between April 27, 2015, and November 23,
2017, in accordance with the Declaration of Helsinki, the International Conference on Harmonisation Good Clinical
Practice guideline, and applicable regulatory requirements. An independent data and safety monitoring committee
conducted blinded monitoring of patient safety data. The local institutional review board or ethics committee at each
study center oversaw trial conduct and documentation. All patients provided written informed consent before participat-
ing in the trial. The Institutional Review Board (IRB) of the study was the Copernicus Group. For the analyses presented
here, the QUEST study population consisted of patients aged ≥12 years old with a type 2 inflammatory asthma
phenotype. Analyses were done on the combined 200/300 mg dupilumab vs combined placebo treatment groups.
Study populations were stratified into subgroups with and without clinically meaningful improvements of ≥100 or
≥200 mL in pre-bronchodilator FEV1 from study baseline at Week 12 of treatment. The subgroup of patients without
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improvements included patients with lower levels of improvements (<100 or 200 mL) and patients with no improvements
at all. We analyzed the adjusted AER in patients from QUEST using a negative binomial regression model derived with
the total number of events onsets from on or after Week 12 up to Week 52 or last contact date as the response variable,
and assigned intervention, age, regions, baseline eosinophil strata, baseline inhaled corticosteroid dose level, and the
number of exacerbations in the previous year and from baseline to Week 12 as covariates.

Of the 1902 patients randomized in QUEST, 1469 (dupilumab: 959; placebo: 510) with a type 2 inflammatory asthma
phenotype were included in these analyses. Among these patients, demographic and disease characteristics at study
initiation were comparable between treatment groups (Supplementary Table 1), with the exception of FeNO levels, which
were higher in the subgroup of patients who showed improvement in lung function.

Patients on dupilumab vs placebo had improvements in pre-bronchodilator FEV1 after treatment initiation. In the
dupilumab group, 649 (68%) patients had FEV1 improvements ≥100 mL, and 537 (57%) had FEV1 improvements
≥200 mL at Week 12, vs corresponding figures of 274 (54%) and 210 (41%) patients in the placebo group. Improvements
in lung function (where observed) and reduction in exacerbation events did not follow the same cadence – improved lung
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Figure 1 Adjusted annualized rate of severe asthma exacerbations in patients with and without clinically meaningful improvements in pre-bronchodilator FEV1 during the QUEST
study (patients with uncontrolled, moderate-to-severe asthma and a type 2 phenotype) were analyzed using a negative binomial regression model. ***p < 0.001 vs placebo.
Abbreviations: BD, bronchodilator; CI, confidence interval; FEV1, forced expiratory volume in 1 second.
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function occurred within weeks of treatment with dupilumab whereas the reduction in AER was required to be evaluated
over the course of the 52 weeks-treatment period.

Dupilumab vs placebo reduced AER, irrespective of the pre-bronchodilator FEV1 response to treatment at Week 12
(Figure 1). Compared with placebo, dupilumab significantly reduced AER by 41% and 40% in patients achieving ≥100 and
≥200 mL FEV1 improvements, respectively (p < 0.001 for both comparisons). In patients with treatment responses <100mL and
<200 mL, dupilumab vs placebo significantly reduced AER by 50% and 48%, respectively (p < 0.0001 for both comparisons).
Subgroup analysis demonstrated that the impact of dupilumab in the reduction of AER was comparable between patients who
experienced improvements in lung function >100 and 200 mL, and those that did not (interaction p value >0.05). Of note, very
low exacerbation rates were found in patients treated with dupilumab who also showed improvements in lung function.

In conclusion, treatment with dupilumab reduced exacerbation rates independent of clinically meaningful improve-
ments in pre-bronchodilator FEV1 in the patients during the study. Furthermore, the number of patients receiving
dupilumab that showed lung function improvement was greater compared to placebo. Nonetheless, our data suggest
that exacerbation-reducing effects of dupilumab cannot be predicted by the effect on lung function at 12 weeks, and as
such, treatment should be continued regardless of improvements, or lack thereof, in pre-bronchodilator FEV1. More
studies are currently undergoing to better characterize the long-term benefits of dupilumab on lung function, and impact
on exacerbations and patients’ quality of life.
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