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ABSTRACT

Introduction: Patients with uncontrolled, 
moderate‑to‑severe asthma have a higher risk 
for exacerbations, negatively impacting lung 
function and quality of life. Dupilumab, a fully 
human monoclonal antibody, blocks interleu‑
kins 4 and 13, key and central drivers of type 
2 inflammation. Dupilumab has been effective 
in the treatment of certain types of moderate‑
to‑severe asthma across several clinical tri‑
als. We describe the characteristics of patients 
enrolled in RAPID, a global prospective registry, 

who initiated dupilumab (primary indication: 
asthma) in a real‑world clinical setting.
Methods :  A tota l  o f  205  pat ient s 
(aged ≥ 12 years) were enrolled between March 
2020 and October 2021 and are included in this 
analysis. Data are shown as mean (SD) unless 
stated otherwise.
Results: Patients were aged 50.1 (17.4) years 
and were mostly female (65.4%) and white 
(74.1%). At enrollment, 24.4% reported being 
current/former smokers and 86.8% had mod‑
erate‑to‑severe asthma (Global Initiative for 
Asthma steps 3–5). A mean (SD) of 4.4 (6.4) 
severe asthma exacerbations were reported in 
the year before enrolling in the registry in 78 
of 152 patients with available data. Patients 
had reduced lung function [pre‑bronchodila‑
tor forced expiratory volume in 1 s  (FEV1): 2.3 
(1.1) L; pre‑bronchodilator percent predicted 
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 FEV1: 70.3 (20.3) %] and poor asthma control 
[6‑item Asthma Control Questionnaire: 2.4 (1.2); 
Asthma Quality of Life Questionnaire: 4.1 (1.3)]. 
The median (Q1–Q3) blood eosinophil count 
was 305 (200–695) cells/µL and the mean (SD) 
fractional exhaled nitric oxide levels were 42 
(35) ppb (range: 4–186 ppb).
Conclusion: Our findings suggest that most 
patients who enrolled in RAPID and initiated 
dupilumab in real‑world clinical settings had a 
high disease burden, despite receiving current 
standard‑of‑care treatment at enrollment.

PLAIN LANGUAGE SUMMARY

Severe asthma can be difficult to control with 
currently available medicines. Asthma attacks, 
also called asthma flare‑ups or exacerbations, 
are episodes where symptoms such as coughing, 
wheezing, shortness of breath, or chest tightness 
can suddenly occur or worsen, severely affecting 
quality of life. Dupilumab is a prescription medi‑
cation used, along with other medicines, to treat 
asthma. In clinical trials, dupilumab worked well 
in patients with moderate‑to‑severe asthma, 
reducing the number of asthma attacks and 
improving lung function, characterized by eas‑
ier breathing. To determine how well dupilumab 
works outside of a clinical trial setting, we look 
at studies set in the real world (observational 
studies). The RAPID registry is an observational 
study in which adolescents and adults starting 
dupilumab treatment for asthma are monitored 
by their doctor. Here, we report information on 
the first 205 patients who enrolled in the RAPID 
study between March 2020 and October 2021. 
At the beginning of the study, doctors diagnosed 
most patients (87%) with moderate‑to‑severe 
asthma. More than half of the patients had at 
least one severe asthma attack in the previous 
year but many had more than one (average: 4.4 
attacks). Overall, patients had poor lung func‑
tion, asthma control, and quality of life. Many 
patients also showed increased levels of markers 
for type 2 inflammation, an immune response 
activating cells such as eosinophils, mast cells, 
and T‑cells. Overall, most patients with asthma 
who started dupilumab in a real‑world clinical 

setting had a high disease burden, despite receiv‑
ing standard‑of‑care treatment at the time of 
enrollment.

Keywords: Asthma; Asthma control; Disease 
burden; Dupilumab; Lung function; Real‑world; 
Registry

Key Summary Points 

Patients with uncontrolled, moderate‑to‑
severe asthma have a higher risk for exacer‑
bations, negatively impacting lung function 
and quality of life.

Dupilumab, a fully human monoclonal 
antibody which blocks interleukins 4 and 13, 
key and central drivers of type 2 inflamma‑
tion, has been shown to be effective in the 
treatment of moderate‑to‑severe asthma in 
clinical trials.

This analysis describes the characteristics 
of patients enrolled in RAPID [Registry of 
Asthma Patients Initiating  DUPIXENT® 
(NCT04287621)], a longitudinal prospec‑
tive study designed to characterize adult and 
adolescent patients initiating therapy with 
dupilumab in real‑world clinical practice 
for their asthma and to assess the long‑term 
effectiveness and safety of dupilumab for the 
treatment of asthma in a clinical setting.

At enrollment in RAPID, patients had poor 
asthma control, reduced lung function, high 
exacerbation rates, and elevated biomarkers 
of type 2 inflammation in asthma.

These findings suggest that most patients 
who enrolled in RAPID and initiated 
dupilumab in real‑world clinical settings 
had a high disease burden, despite receiving 
current standard‑of‑care treatment at enroll‑
ment.
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INTRODUCTION

Asthma management goals include reducing 
exacerbations, improving lung function, and 
maximizing control of symptoms, resulting in 
a positive impact on patient quality of life (e.g., 
increasing activities of daily living or improved 
quality of sleep) and a decrease in the risk of 
asthma‑related deaths [1]. Although asthma can 
be controlled in some patients with standard‑
of‑care inhaled medications, including inhaled 
corticosteroids (ICS) and bronchodilators, [2] in 
many patients, it remains uncontrolled, [3] with 
asthma‑related symptoms and exacerbations 
increasing the risk of reduced lung function.

Asthma is a chronic inflammatory disease 
affecting the lower airway. It has been demon‑
strated that 50–70% of patients with asthma 
have type 2 inflammation, characterized by 
elevated type 2 biomarkers, including blood 
eosinophils and fractional exhaled nitric oxide 
(FeNO) [4–6]. Biologic therapy has significantly 
advanced asthma treatment, and it has been rec‑
ommended by the Global Initiative for Asthma 
(GINA) for patients with moderate‑to‑severe 
asthma and type 2 inflammation with exacerba‑
tions or persistence of symptoms while receiving 
high‑dose ICS therapy [1].

Real‑world evidence studies such as registries 
complement randomized clinical trials by pro‑
viding information on patient populations out‑
side of the tightly selected populations included 
in clinical trials [7]. Randomized clinical trials 
often have strict inclusion and exclusion crite‑
ria and may limit comorbid diseases. Therefore, 
despite being crucial in the development of new 
drugs, clinical trials may not fully represent 
clinical scenarios following drug approval [7]. 
Registry studies can provide additional insights 
into therapeutic effectiveness, safety, and other 
variables encountered in clinical practice.

Dupilumab, a fully human monoclonal anti‑
body, [8, 9] blocks the shared receptor compo‑
nent for interleukin‑4 and interleukin‑13, which 
are key and central drivers of type 2 inflamma‑
tion [10, 11]. In previous dupilumab asthma 
studies (phase 2b, phase 3 QUEST, phase 3 VEN‑
TURE, and open‑label extension TRAVERSE), 
dupilumab significantly reduced the risk of 

severe asthma exacerbation and improved pre‑
bronchodilator forced expiratory volume in 
1 s  (FEV1) in the overall population of patients 
with uncontrolled, moderate‑to‑severe asthma 
[12–15].

RAPID (Registry of Asthma Patients Initiating 
 DUPIXENT® [NCT04287621)] is a longitudinal 
prospective study with the objectives of charac‑
terizing adult and adolescent patients initiating 
therapy with dupilumab in real‑world clinical 
practice for their asthma and assessing the long‑
term effectiveness and safety of dupilumab for 
the treatment of asthma in a clinical setting. 
Here, we report the baseline demographic and 
disease characteristics of a large sample of ado‑
lescent and adult patients initiating dupilumab 
from March 2020 to October 2021 in a real‑
world clinical setting.

METHODS

Study Design

RAPID (NCT04287621) is a large, multi‑coun‑
try, longitudinal, prospective registry study [16] 
(Fig. 1). At the time of this analysis, 47 sites 
were participating in this study from the USA 
(including Puerto Rico), Denmark, and Sweden. 
The selection of participating sites attempted 
to capture a representative sample of patients 
who receive treatment with dupilumab in a real‑
world setting. Enrollment for the full registry 
will be approximately 700 patients (selected 
empirically, within the typical range of other 
registry studies, considering an estimated drop‑
out rate of approximately 15% per year).

Only countries where dupilumab has been 
approved and is commercially available were 
considered for participation. RAPID is being 
conducted in accordance with the Declaration 
of Helsinki, the International Conference on 
Harmonisation Good Clinical Practice guideline, 
and applicable regulatory requirements. The 
RAPID protocol was reviewed and approved by 
the respective institutional review boards before 
patient recruitment. All patients provided writ‑
ten informed consent. For patients under the age 
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of 18 years, both parental/legal guardian con‑
sent and patient assent were required.

Patients

The patients included in this analysis were 
enrolled in the registry between March 2020 and 
October 2021. The registry protocol was devel‑
oped to allow for standard‑of‑care treatment 
and not interfere with normal clinical practice. 
Patient inclusion criteria were: age ≥ 12 years 
at the time of enrollment; initiating treatment 
with dupilumab for a primary indication of 
asthma according to the country‑specific pre‑
scribing regulation; willing and able to comply 
with the required clinic visits, study procedures, 
and assessments; able to understand and com‑
plete study‑related questionnaires; and able to 
provide signed informed consent.

Exclusion criteria were: those with a con‑
traindication to dupilumab according to the 

country‑specific prescribing requirement; treat‑
ment with dupilumab within 6 months before 
the screening visit, or within 6 months of the 
baseline visit if the screening and baseline visits 
occur on the same day; and any condition that, 
in the opinion of the investigator, might inter‑
fere with the ability to participate in the study.

Assessments

Data collected at baseline included demo‑
graphics and disease characteristics such as 
severe asthma exacerbations in the previous 
year [defined as a worsening of asthma leading 
to ≥ 3 days of treatment with systemic corti‑
costeroids (SCS), hospitalization, or emergency 
department visit leading to treatment with SCS] 
[17]. Medical history, asthma, and type 2 inflam‑
matory comorbidity history, and asthma and 
non‑asthma medications were recorded. Other 
assessments were: spirometry; FeNO; total and 

Fig. 1  RAPID study schedule of events and proce-
dures (adapted from Gall R et al.,  202316). ACQ-6 6-item 
Asthma Control Questionnaire, AR-VAS Allergic Rhinitis 
Visual Analog Scale, FeNO fractional exhaled nitric oxide, 
FEF25-75% forced expiratory flow between 25 and 75% of 
vital capacity, FEV1 forced expiratory volume in 1 second, 
FVC forced vital capacity, GPA Global Patient Assessment, 
IgE immunoglobulin E, Mini-AQLQ Mini Asthma Qual-

ity of Life Questionnaire, PALQ Physical Activity Limi-
tation Questionnaire, PEF peak expiratory flow, POEM 
Patient-Oriented Eczema Measure, ppFEV1 percent pre-
dicted  FEV1, RQLQ(S)+12 Standardized Rhinoconjunc-
tivitis Quality of Life Questionnaire ≥ 12 years, SNOT-22 
22-item Sino-Nasal Outcome Test, WPAI-Asthma Work 
Productivity and Activity Impairment Questionnaire for 
Asthma
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specific immunoglobulin E (IgE); blood eosin‑
ophil count; Healthcare Resource Utilization 
Questionnaire; 6‑item Asthma Control Ques‑
tionnaire [ACQ‑6; minimal clinically important 
difference (MCID) = 0.5] [18, 19]; Mini Asthma 
Quality of Life Questionnaire (MCID = 0.5) [20]; 
Allergic Rhinitis Visual Analog Scale (AR‑VAS); 
Patient‑Oriented Eczema Measure (POEM); 
Standardized Rhinoconjunctivitis Quality of 
Life Questionnaire ≥ 12 years; 22‑item Sino‑
Nasal Outcome Test; Work Productivity and 
Activity Impairment Questionnaire for Asthma; 
and Physical Activity Limitation Questionnaire. 
A more detailed listing of assessments and the 
timing when they were collected are shown in 
Supplementary Material Table S1. During the 
COVID‑19 public health emergency, study visits 
may have been conducted remotely via phone 
contact, virtual visits, or telemedicine visits.

Statistical Analysis

For continuous variables, descriptive statistics 
included the number of patients reflected in the 
calculation (n), mean, median, 25th percentile, 
75th percentile, standard deviation (SD), mini‑
mum, and maximum. For categorical data, fre‑
quencies and percentages were provided.

RESULTS

Demographic Characteristics

Data from 205 patients were extracted for analy‑
sis. Of these patients, 84.9% were enrolled in the 
USA, 5.4% in Puerto Rico, 6.3% in Denmark, and 
3.4% in Sweden. Enrolled patients were between 
12 and 85 years of age (Table 1). Most patients 
were adults (95.1%), and 65.4% were female. 
Overall, the mean body mass index (BMI) was 
30.7 (SD: 8.0) kg/m2, and the proportion of 
patients with a BMI ≥ 30 kg/m2 was 42.4% in 
adults and 0.5% in adolescent patients; 29.8% 
of adult and 1.0% of adolescent patients had 
a BMI between 25 and < 30 kg/m2; and 17.6% 
of adult and 3.4% of adolescent patients had a 
BMI < 25 kg/m2. Of the patients, 74.1% were 
white (including 12.7% individuals reporting 

Table 1  Baseline demographic characteristics

BMI body mass index, SD standard deviation
a Defined as patients who have reported multiple races
b Patients reporting race as not white, Black or African 
American, or Asian
c Proactively no race reporting
d Proactively no ethnicity reporting
e As reported on questionnaire (entry value)

Demographic characteristics Total (N = 205)

Age, mean (SD), years 50.1 (17.4)

 Age, range, years 12–85

Age groups, n (%)

 ≥ 12 to < 18 years 10 (4.9)

 ≥ 18 to < 65 years 150 (73.1)

 ≥ 65 years 45 (22.0)

Gender, n (%)

 Female 134 (65.4)

 Male 71 (34.6)

BMI, mean (SD), kg/m2 30.7 (8.0)

 BMI, range, kg/m2 13.9–63.3

BMI groups, n (%)

 < 25 kg/m2 43 (21.0)

 ≥ 25 to < 30 kg/m2 63 (30.7)

 ≥ 30 kg/m2 88 (42.9)

 Missing 11 (5.4)

Race, n (%)

 White 152 (74.1)

 Black or African-American 27 (13.2)

 Asian 2 (1.0)

  Multiplea 2 (1.0)

  Otherb 6 (2.9)

 Not  reportedc 15 (7.3)

 Missing 1 (0.5)

Ethnicity, n (%)

 Not Hispanic or Latino 162 (79.0)

 Hispanic or Latino 35 (17.1)

 Not  reportedd 6 (2.9)

  Unknowne 2 (1.0)

 Missing 0
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being of Hispanic or Latin origin and 47.8% 
female), 13.2% were Black or African American 
(9.3% female patients), 1.0% were Asian, and 
2.9% reported “Other”.

Patient Characteristics

Of the 205 patients included in this analysis, 
86.8% had moderate‑to‑severe asthma (GINA 
steps 3–5) and 6.3% were categorized as mild 
(GINA steps 1 or 2) (Table 2). Baseline clinical 
characteristics in patients initiating dupilumab 
for asthma in clinical practice are shown 
in Table  2. Overall, 35.6% of patients were 
aged < 18 years at the onset of their asthma. 
Median age of onset for the overall popula‑
tion at asthma diagnosis was 30 years (Q1–Q3: 
8.0–49.0), and the mean time since the first 
asthma diagnosis was 20.9  years (SD: 17.8). 
Additionally, 24.4% were current or former 
smokers (Table 2).

Beyond high‑dose ICS, 64.9% of patients 
reported the use of ICS plus long‑acting β2‑
agonists as asthma controller medications in the 
3 months before screening, 41.5% of patients 
reported the use of leukotriene receptor antago‑
nists, and 23.9% of patients reported the use of 
long‑acting muscarinic antagonists (Table 3). 
Concomitant SCS use within the 3 months prior 
to screening was reported by 4.9% of patients 
(Table 3). 12.7% of patients reported ongoing 
SCS use at screening, with the most common 
conditions prompting SCS prescription being 
asthma history and asthma adverse events.

Ongoing coexisting type 2 inflammatory 
conditions were also analyzed. Of 195 patients, 
85.6% reported more than 1 coexisting condi‑
tion (Table 4). The most common were allergic 
rhinitis (84.6%), chronic rhinosinusitis (41.5%), 
allergic conjunctivitis (30.3%), atopic dermatitis 
(28.2%), and nasal polyps (27.7%).

Disease Characteristics

At baseline, patients had a mean pre‑broncho‑
dilator  FEV1 of 2.3 (SD: 1.1) L, mean pre‑bron‑
chodilator percent predicted (pp)  FEV1 of 70.3 
(SD: 20.3) %, mean forced vital capacity (FVC) 
of 3.1 (SD: 1.1) L, mean  FEV1/FVC ratio of 0.75 

(SD: 0.4), and a mean peak expiratory flow of 
356.9 (SD: 169.8) L/min (Table 5). Of the 205 
patients enrolled in RAPID, 193 (94.1%) and 192 
(93.7%) completed the ACQ‑6 and the Asthma 
Quality of Life Questionnaire (AQLQ) question‑
naires, respectively. The mean ACQ‑6 score was 
2.4 (SD: 1.2), and the mean AQLQ global score 
was 4.1 (SD: 1.3) (Table 5).

Baseline blood eosinophil counts were meas‑
ured in 64 patients. The mean (SD) blood eosin‑
ophil count was 492.7 (443.5) cells/µL with a 
median (Q1–Q3) of 305.0 (200.0–695.0) cells/
µL (Table 4). By category, 15.6% of patients had 
blood eosinophil counts below 150 cells/µL,  

Table 2  Baseline clinical characteristics in patients initiat-
ing dupilumab for asthma

GINA Global Initiative for Asthma, Q1 first quartile, Q3 
third quartile, SD standard deviation

Clinical characteristics Total (N = 205)

GINA severity score, n (%)

 1 5 (2.4)

 2 8 (3.9)

 3 29 (14.1)

 4 49 (23.9)

 5 100 (48.8)

 Missing 14 (6.8)

Time since first asthma diagnosis, mean 
(SD), years

20.9 (17.8)

Age at diagnosis of asthma, median 
(Q1–Q3), years

30.0 (8.0–
49.0)

Age at onset of asthma, n (%)

  < 18 years 73 (35.6)

  ≥ 18 to ≤ 40 years 54 (26.3)

  > 40 years 78 (38.0)

Smoking history, n (%)

 Current 9 (4.4)

 Former 41 (20.0)

 Never 151 (73.7)
 Unknown 4 (2.0)
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Table 3  Baseline treatment history at time of enrollment

Medications at baseline are defined as any medication started before study and continued at or after study start
ICS inhaled corticosteroid(s), LABA long-acting β2-agonist(s), LAMA long-acting muscarinic antagonist(s), LTRA  leukot-
riene receptor antagonist(s), SABA short-acting β2-agonist(s), SAMA short-acting muscarinic antagonist(s), SCS systemic 
corticosteroid(s)

Medications used Total (N = 205)

Asthma controller medications before study enrollment, n (%)b

 SABA 1 (0.5)

 ICS + LABA 133 (64.9)

 ICS + LABA + LAMA 32 (15.6)

 LTRA 85 (41.5)

 LAMA 49 (23.9)

 Biologics 19 (9.33)

 ICS 24 (11.7)

 LABA + LAMA/SABA + SAMA/LABA/other 17 (8.5)

 Uncoded 2 (1.0)

Asthma controller medications that were ongoing at screening, n (%)

 SABA 1 (0.5)

 ICS + LABA 112 (54.7)

 ICS + LABA + LAMA 23 (11.3)

 LTRA 82 (40.0)

 LAMA 43 (21.0)

 Biologics 6 (2.9)

 ICS 17 (8.3)

 LABA + LAMA/SABA + SAMA/LABA/other 16 (8.00)

 Uncoded 1 (0.5)

Prior SCS medication use, n (%)

 Prednisone 9 (4.4)

 Prednisolone 1 (0.5)

Ongoing SCS medication use at screening, n (%)

 Prednisone 25 (12.2)

 Dexamethasone 1 (0.5)

Condition prompting SCS prescription, n (%)

 Asthma history 27 (13.2)

 Asthma adverse event 14 (6.8)

 Non-asthma adverse event 9 (4.4)

 Medical history 5 (2.4)

 Type 2 inflammatory comorbidity history (except asthma) 1 (0.5)
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Table 4  Baseline type 2 inflammatory parameters in patients initiating dupilumab for asthma

FeNO fractional exhaled nitric oxide, NSAID non-steroidal anti-inflammatory drug, ppb parts per billion, Q1 first quartile, 
Q3 third quartile, SD standard deviation

Type 2 inflammatory parameters Total (N = 205)

Blood eosinophil count, cells/μL n1 = 64

 Mean (SD) 492.7 (443.5)

 Median (Q1–Q3) 305.0 (200.0–
695.0)

Blood eosinophil count category, n/n1 (%)

 < 150 cells/µL 10 (15.6)

 ≥ 150 to < 300 cells/µL 15 (23.4)

 ≥ 300 to < 500 cells/µL 17 (26.6)

 ≥ 500 cells/µL 22 (34.4)

FeNO, ppb n2 = 61

 Mean (SD) 42.2 (34.8)

 Median (Q1–Q3) 34.0 (16.0–56.0)

 Range (ppb) 4.0–186.0

FeNO category, n/n2 (%)

 < 25 ppb 22 (36.1)

 ≥ 25 to < 50 ppb 19 (31.1)

 ≥ 50 ppb 20 (32.8)

Ongoing coexisting type 2 inflammatory conditions, n/n3 (%) n3 = 195

> 1 coexisting condition 167 (85.6)

Allergic rhinitis 165 (84.6)

Chronic rhinosinusitis 81 (41.5)

Allergic conjunctivitis 59 (30.3)

Atopic dermatitis 55 (28.2)

Nasal polyps 54 (27.7)

Food allergy 46 (23.6)

Chronic rhinosinusitis with nasal polyps 43 (22.1)

Hives/urticaria 31 (15.9)

NSAID- or aspirin-exacerbated respiratory disease 15 (7.7)

Eosinophilic esophagitis 6 (3.1)
Allergic bronchopulmonary aspergillosis 0
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23.4% had blood eosinophil  counts 
between  ≥  150 and  <  300 cells/µL, 26.6% 
had blood eosinophil counts between ≥ 300 
and < 500 cells/µL, and 34.4% had blood eosino‑
phil counts ≥ 500 cells/µL. Baseline FeNO levels 
were measured in 61 patients. Mean (SD) FeNO 
was 42.2 (34.8) parts per billion (ppb), rang‑
ing between 4.0 and 186.0 ppb, with a median 
(Q1–Q3) of 34.0 (16.0–56.0) ppb (Table 4). Base‑
line FeNO levels were < 25 ppb in 36.1% of 
patients, 25 to < 50 ppb in 31.1%, and ≥ 50 ppb 
in 32.8% of patients.

Previous Asthma Exacerbations and 
Hospitalizations

Data on severe exacerbation events in the year 
before enrollment in RAPID were available for 
152/205 (74.1%) patients with a mean (SD) 
of 2.2 (5.1) exacerbation events. Of the 152 
patients, 78 (51.3%) reported severe exacer‑
bation events in the year before enrollment, 
with mean of 4.4 (SD: 6.4) and median of 2.0 
(Q1–Q3: 1.0–4.0) severe exacerbations, and the 
mean time since last exacerbation was 10.6 
(SD: 15.7) months (Table 5). Of the 78 patients 
with a severe exacerbation event in the previ‑
ous year, 57.7% had 1 to 2 severe exacerbations, 
and 42.3% experienced ≥ 3 severe exacerbations 
(Table 5). 9.3% of patients reported hospitaliza‑
tion and 18.5% reported emergency room vis‑
its in the year before study enrollment; among 
those, 4.4% reported both. The mean number 
of hospitalizations in the previous year was 0.2 
(SD: 0.8).

DISCUSSION

In this real‑world study, we have provided a 
comprehensive characterization of patients 
with asthma initiating treatment with 
dupilumab in clinical practice. These data 
come from the patient population participat‑
ing in RAPID, the first real‑world registry of 
dupilumab initiated in patients with asthma. 
Patients were between 12 and 85 years of age, 
predominantly female and non‑smokers, and 
the most prevalent reported race was white. 

Most patients (86.8%) had moderate‑to‑severe 
asthma according to GINA classification [1]. 
Patients had a mean 20.9 (median: 15.5)‑year 
history since asthma diagnosis and experienced 
frequent exacerbations, with a mean of 4.4 
severe asthma exacerbations reported in the 
year before enrollment in 78 of 152 patients 
with available data.

The patients’ mean BMI was elevated at 
30.7 kg/m2 (range: 13.9–63.3 kg/m2). It has been 
shown that an increased BMI is associated with 
decreased FVC and  FEV1 [21]. Obesity is com‑
monly defined as BMI ≥ 30 kg/m2 [22] and is a 
common comorbidity of asthma [23, 24] that is 
associated with severity, worse asthma control, 
and poor response to therapy [23, 25, 26]. Fur‑
thermore, sleep‑disordered breathing that can 
affect patients with obesity is also associated 
with difficult‑to‑control asthma [27, 28]. The 
highest proportion of adult patients enrolling 
in RAPID had a BMI ≥ 30 kg/m2 and the lowest 
proportion had a BMI < 25 kg/m2. In adolescent 
patients enrolled in the study, the opposite was 
observed, with the highest proportion having 
a BMI < 25 kg/m2 and the lowest proportion of 
adolescent patients having a BMI ≥ 30 kg/m2.

The population enrolling in the registry had 
impaired lung function, poor asthma control, 
and reduced asthma‑related quality of life before 
initiating biologic therapy with dupilumab. 
These characteristics were expected in patients 
with moderate‑to‑severe asthma, the target pop‑
ulation as per the dupilumab prescribing infor‑
mation [29]. Unexpectedly, 20.4% of patients 
(Table 2) presented with less severe asthma based 
on the GINA classification scores (GINA 1–3). 
The therapeutic decision to prescribe dupilumab 
to these patients may have been driven by, for 
example, persistent symptoms, a high num‑
ber of exacerbations, or a limited response to 
maintenance therapy. The presence of multi‑
ple, less severe, coexisting type 2 inflammatory 
conditions could also explain the initiation of 
dupilumab in this subgroup. This hypothesis is 
supported by the finding that 85.6% of patients 
(167/195) had > 1 coexisting type 2 inflamma‑
tory condition. However, further data are needed 
to better understand the reasons to prescribe a 
biologic for the treatment of asthma in these 
patients.
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With the emergence of personalized medi‑
cine over the past decade, the use of biomarkers 
such as blood eosinophil counts, FeNO levels, 
or IgE has become a cornerstone in the diagno‑
sis of asthma and in determining optimal treat‑
ment [30]. Unexpectedly, biomarker levels were 
recorded in only approximately one‑third of 
patients enrolled in the RAPID registry, despite 
being prescribed a biologic. It is worth noting 
that the study protocol did not include a regular 

schedule to test blood eosinophil counts and IgE 
but included guidance to test these as per local 
standard of care. Taken together, this might sug‑
gest that biomarker measurements are not yet 
widely applied and are often underused in clini‑
cal settings. This could be, among other reasons, 
due to biomarker tests not being easily accessible 
or a lack of awareness of their utility.

The patients with available biomarker meas‑
urements were found to mostly have elevated 

Table 5  Baseline disease characteristics and PRO measures

ACQ-6 6-item Asthma Control Questionnaire, AQLQ Asthma Quality of Life Questionnaire, FEV1 forced expiratory 
volume in 1  second, FVC forced vital capacity, PEF peak expiratory flow, ppFEV1 percent predicted  FEV1, PRO patient-
reported outcome, Q1 first quartile, Q3 third quartile, SD standard deviation
a All data are shown as mean (SD) unless stated otherwise. bMissing data on severe exacerbation events in the year before 
screening in 53/205 (25.9%) patients

Disease  characteristicsa Total (N = 205)

Severe asthma exacerbations experienced during the year before screening, (n = 152)b

 Mean (SD) 2.2 (5.1)

 Median (Q1–Q3) 1.0 (0.0–2.0)

Patients without severe exacerbation events in the year before screening, n (%) 74/152 (48.7)

Patients experiencing ≥ 1 severe exacerbation event in the year before screening, n (%) 78/152 (51.3)

 Mean (SD) (n = 78/152) 4.4 (6.4)

 Median (Q1–Q3) (n = 78/152) 2.0 (1.0–4.0)

Proportion of patients who experienced severe asthma exacerbations in the year before the study, n (%) (n = 78)

 1–2 exacerbations 45 (57.7)

 ≥ 3 exacerbations 33 (42.3)

Time since last severe asthma exacerbation, months (n = 108) 10.6 (15.7)

Pre-bronchodilator  FEV1, L (n = 89) 2.3 (1.1)

Pre-bronchodilator  ppFEV1, % (n = 100) 70.3 (20.3)

Post-bronchodilator  FEV1, L (n = 44) 2.5 (1.2)

Post-bronchodilator  ppFEV1, % (n = 54) 76.2 (18.0)

FVC, L (n = 89) 3.1 (1.1)

Pre-bronchodilator  FEV1/FVC (n = 89) 0.8 (0.4)

PEF, L/min (n = 68) 356.9 (169.8)

PRO measures

 ACQ-6 score (n = 193) 2.4 (1.2)
 AQLQ global score (n = 192) 4.1 (1.3)
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blood eosinophil counts (median 305.0 cells/
μL), with one‑third of patients having blood 
eosinophil counts ≥ 500 cells/μL, and also ele‑
vated FeNO levels (Table 4), which is consist‑
ent with observations in patient populations 
with moderate‑to‑severe asthma. This is also 
indicative of a type 2 inflammatory phenotype 
in the enrolled patients, which is representative 
of the patient populations enrolled in previ‑
ous dupilumab asthma trials [12–15]. In terms 
of asthma severity measured by the number of 
severe exacerbations in the prior year, this ini‑
tial patient cohort from RAPID reported approxi‑
mately twice the number of severe exacerbations 
(mean 4.4 (Table 5) vs. 2.09) reported in QUEST 
(13). However, the RAPID cohort reported bet‑
ter baseline lung function than the patients in 
QUEST.

Smoking is known to negatively impact clini‑
cal and therapeutic outcomes of asthma treat‑
ments and results in poorer asthma control 
[31–34]. However, to avoid potential confusion 
with chronic obstructive pulmonary disease, 
smoking is also a main exclusion criterion for 
patient enrollment in asthma clinical trials, 
despite approximately 50% of adult patients 
with asthma reporting that they are currently 
smoking or have smoked in the past [33]. Inci‑
dentally, the number of patients with asthma 
recorded as smokers in previous real‑world 
studies of biologic therapy for asthma has been 
reported to range between 0 and 41% in a recent 
systematic review [35]. At the time of this analy‑
sis, 24.4% of patients in RAPID were current or 
former smokers. The inclusion of this patient 
population bears importance and may give new 
insights into asthma control and asthma man‑
agement in this subpopulation.

Future publications will report on the efficacy 
and safety of dupilumab in the real‑world RAPID 
registry. Compared to the dupilumab phase 3 
clinical trials [13, 14], RAPID allowed the enroll‑
ment of patients who were active and former 
smokers. Additionally, RAPID enrolled patients 
with a similar burden of severe exacerbations 
and better lung function, but worse inflamma‑
tory biomarkers and more type 2 inflammatory 
conditions. The presence of type 2 inflamma‑
tion and/or comorbidities can increase the bur‑
den of asthma and worsen disease outcomes 

[36] but may also predict response to biologics 
[37]. Therefore, it is important to evaluate their 
impact in a real‑world setting to confirm their 
relevance when deciding on treatment options.

We acknowledge that the study has some 
limitations inherent to its design as a registry 
study, which provides a much less strict treat‑
ment environment than controlled clinical tri‑
als. It has been shown that race and ethnicity are 
factors in the prevalence and severity of asthma. 
Therefore, when interpreting these results, it 
should be considered that, in this initial analysis 
of 205 patients enrolled in the study, the patient 
population lacked diversity: a majority of 
patients were white and from the USA. However, 
the study is ongoing (with an estimated comple‑
tion date in 2025 across 8 countries worldwide 
and an enrollment target of 700 patients), with 
the goal of ensuring patient diversity and out‑
comes that are representative of different patient 
populations. Another limitation is the reporting 
of biologics as a prior controller medication in 
this study, pointing to the variation among phy‑
sicians regarding the definition of a controller 
medicine.

CONCLUSION

RAPID is the first global registry to characterize 
patients initiating treatment with dupilumab in 
a real‑world setting. In this large real‑world regis‑
try of patients with asthma receiving dupilumab, 
participants at baseline had poor asthma con‑
trol, reduced lung function, high exacerbation 
rates, and elevated biomarkers of type 2 inflam‑
mation in asthma, such as high eosinophils and 
FeNO, delineating a population with a high bur‑
den of disease despite current standard‑of‑care 
treatment before starting with dupilumab. High 
incidences of obesity and smoking (currently 
or in the past) are characteristics that worsen 
asthma and usually result in exclusion from 
clinical trials; both could account, at least par‑
tially, for this high disease burden. Overall, the 
data presented here provide accurate real‑world 
evidence from patients currently enrolled in the 
registry, and expand on observations from pre‑
vious dupilumab asthma clinical trials [12–15]. 
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These data also provide valuable insights into 
the real‑world application of dupilumab treat‑
ment in patients with asthma.
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