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Abstract 29 

Purpose: The NEWTON study aims to describe clinical characteristics and evolution of asthma 30 

control of adult asthmatic patients treated with extrafine beclometasone dipropionate and 31 

formoterol fumarate (BDP/FF) NEXThaler® 100/6 μg. 32 

Subjects and methods: NEWTON (NCT05168995) is a European multinational, multicentre, 33 

observational, prospective cohort study that included adults with uncontrolled or poorly controlled 34 

asthma, starting BDP/FF NEXThaler® 100/6 μg treatment within 14 days of enrolment and with no 35 

use of extrafine formulations in the previous 6 months. Improvement of asthma control, lung 36 

function, quality of life (QoL), treatment adherence, and satisfaction with the device were assessed 37 

after 3 and 6 months from the enrolment visit. In addition, safety events were monitored.  38 

Results: 620 subjects were enrolled in the study. 423 completed the ACQ-5 questionnaire at 39 

enrolment and at least once during the following 6 months. 69.3% of patients were initiated on 40 

maintenance and reliever treatment. At baseline, the median ACQ-5 score was 2.0. After 6 months 41 

the median ACQ-5 score had decreased significantly to 0.6 (p<0.0001). Similarly, after 6 months 42 

66.1% of patients showed improved asthma control. The proportion of subjects with poorly 43 

controlled asthma fell from 65.1% to 17.5%. These improvements were consistent with the 3-month 44 

follow-up results and improved lung function, QoL, treatment adherence and device satisfaction. 45 

No new safety concerns were reported. 46 

Conclusion: Results of the NEWTON study confirm the effectiveness and safety of the extrafine 47 

fixed combination of BDP/FF NEXThaler® 100/6 μg in adults with uncontrolled asthma in a real-48 

world setting. 49 

Keywords BDP/FF; NEXThaler®; asthma; extrafine; real-world 50 
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Highlights: 52 

• NEWTON is an observational study on asthma patients in Europe. 53 

• Patients are followed for up to 6 months from start of BDP/FF NEXThaler® 100/6 μg. 54 

• Rapid and sustained asthma control with BDP/FF NEXThaler® 100/6 μg is found. 55 

• Poorly controlled asthma dropped from 65.1% to 17.5% at the end of the study. 56 

• No new safety concerns emerged during the study, confirming treatment tolerability.  57 
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Introduction 58 

Asthma is a heterogeneous disease characterised by chronic inflammation of the airways, 59 

affecting around 300 million people worldwide, with increasing prevalence and significant costs to 60 

society and the healthcare system. [1-3] According to the Global Initiative for Asthma (GINA), the 61 

goal of asthma treatment is to achieve the best possible long-term outcome for the subject, i.e., 62 

that symptoms remain under control in the long term and that the risk of exacerbations, a 63 

deterioration in lung function and the occurrence of adverse drug effects is minimized. GINA 2024 The 64 

treatment of asthma should also aim to control the disease with the minimum amount of medication 65 

over a prolonged period, taking into account the tolerability of treatment, the potential for adverse 66 

effects and the cost. [3] 67 

In recent years, effective new pharmacological options or new combinations of existing 68 

drug therapies have become available. [4] In particular, real-world studies have shown better 69 

asthma control and better quality of life (QoL) may be achieved with extrafine beclometasone 70 

dipropionate (BDP)/formoterol fumarate (FF) compared to the fixed combinations 71 

budesonide/formoterol or fluticasone/salmeterol. [5,6] The fixed BDP/FF NEXThaler® 100/6 μg 72 

combination can be used as both maintenance and reliever treatment (MART), allowing patients to 73 

manage their asthma with a single inhaler and potentially improving adherence. [7] 74 

Advancements in pharmaceutical research have led to the development of fixed-dose 75 

combinations of BDP/FF 100/6 μg resulting in extrafine powder formulations also available in an 76 

innovative delivery device, the NEXThaler®. The extrafine formulation improves the deposition into 77 

the peripheral airways so that a larger proportion of the inhaled compound reaches the 78 

pharmacological target in the small airways while maintaining consistent efficacy and safety. [8-79 
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10]  The NEXThaler® proved to be an effective, well-tolerated and easy-to-use delivery device for 80 

the administration of maintenance and reliever therapy drugs. [11-15]  81 

Despite favourable results in clinical trials, there is a significant discrepancy between the 82 

GINA treatment goals and the actual level of asthma control achieved, as many patients still have 83 

poorly controlled asthma. Large-scale population studies are essential to understand asthma 84 

characteristics and treatment outcomes better. The NEWTON study, a multinational, real-world 85 

study, aimed to obtain a better understanding of asthma characteristics and to assess asthma 86 

control during treatment with BDP/FF 100/6 μg treatment using the NEXThaler® in a European 87 

patient population over a follow-up period up to 6 months. 88 

Material and methods 89 

Study design and participants 90 

NEWTON (NCT05168995) is a multinational, multicentre, observational, prospective 91 

cohort study to evaluate the effects of BDP/FF 100/6 μg fixed combination administered via a DPI 92 

(NEXThaler®) in a real-world context. Details of inclusion and exclusion criteria, study treatments, 93 

study objectives have been reported previously (https://doi.org/10.2147/JAA.S422832). [16] The 94 

study was performed according to the Declaration of Helsinki, Good Pharmacoepidemiology 95 

Practices (GPP) and applicable regulatory requirements and was approved by the ethics 96 

committees of all participating institutions before the start of enrolment and data collection. [17] The 97 

study involved 52 respiratory medicine centres in six European countries, of which 47 enrolled at 98 

least one patient (6 sites in France, 7 in Germany, 4 in Hungary, 19 in Italy, 5 in Romania, and 6 in 99 

Spain). 100 

The study included adult subjects with not-well-controlled or poorly controlled asthma, 101 

according to the clinical assessment, who started treatment with BDP/FF NEXThaler® 100/6 μg at 102 

enrolment or no longer than 14 days before enrolment and who had not been treated with extrafine 103 
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formulations in the 6 months before enrolment.  Two study populations were defined: the Safety 104 

Analysis Set (SAF) and Full Analysis Set (FAS) (see details in Figure 1). 105 

 106 

Endpoints 107 

The primary endpoint was the probability of improvement in asthma control status using 108 

the ACQ-5 score, 6 months after starting treatment with BDP/FF NEXThaler® 100/6 μg. The 109 

proportion of subjects whose ACQ-5 score had improved after 6 months compared to baseline was 110 

measured.   111 

The secondary endpoints included other BDP/FF NEXThaler® 100/6 μg treatment 112 

effectiveness measures such as asthma control, quality of life, treatment adherence, lung function, 113 

patient satisfaction with the inhaler and asthma exacerbations after 3 and 6 months. 114 

The safety profile was also evaluated.  115 

All adverse events starting at or after the informed consent signature were classified as 116 

treatment emergent adverse events (TEAEs) and were included in the safety analysis.  117 

Patient-reported outcomes (PRO) assessments 118 

In the NEWTON study, the Bring Your Own Device approach was used, i.e. each 119 

participant completed the questionnaires/structured questions using their electronic device. The 120 

ePROs were completed at baseline and at the 3-month and 6-month during on site and/or remote 121 

visits (if foreseen by the clinical practice of the site). The study used the following questionnaires: 122 

(1) the ACQ-5 to assess asthma control,[18-20] (2) the EuroQol 5-dimension 5-level (EQ-5D-5L) to 123 

assess the health-related quality of life, [21,22] (3) the TAI-12 to assess treatment adherence and 124 

(4) a structured questionnaire consisting of three questions to assess satisfaction with the device 125 

(Figure A1). [16, 23] ACQ-5 scores were classified into three groups (‘grouped scores’): well-126 

controlled asthma (ACQ-5 score ≤0.75); not well-controlled nor poorly controlled asthma (ACQ-5 127 

score 0.75–1.5), or poorly controlled asthma (ACQ-5 score ≥1.5). [1, 18-20] EQ-5D-5L index scores 128 

can range from less than 0 to 1, with 0 being the value of a health state equivalent to death, negative 129 

Jo
urn

al 
Pre-

pro
of

Marieni
Evidenzia

Marieni
Evidenzia

Marieni
Evidenzia

Marieni
Evidenzia

Marieni
Evidenzia

Marieni
Evidenzia

Marieni
Evidenzia

Marieni
Evidenzia

Marieni
Evidenzia

Marieni
Evidenzia

Marieni
Evidenzia



 

 8 

values (<0) representing a health state worse than death, and 1 being the value of full health. [21, 130 

22] TAI scores in the range from 10 to 45 indicate ‘poor adherence’, between 46 and 49 indicate 131 

“intermediate adherence”, and equal to 50 indicate ‘good adherence’). [23]  132 

Statistical analyses 133 

Continuous variables were described with the number of observations, median and 134 

interquartile range (IQR), while categorical variables were characterised by the number of subjects, 135 

percentages and 95% confidence intervals (95%CI), when applicable. Statistical tests to determine 136 

the significance of changes of primary and secondary endpoints over time and of group differences 137 

were performed at a 0.05 significance level (two-sided). The safety endpoints were analysed by 138 

counting the number of subjects (with calculated proportions) with TEAEs, TEAEs related to 139 

BDP/FF NEXThaler® 100/6 μg, serious adverse events (SAEs), SAEs related to BDP/FF 140 

NEXThaler® 100/6 μg, TEAEs leading to treatment discontinuation, TEAEs leading to death and 141 

specific special situations, if any. Missing data were not imputed, hence patients with missing data 142 

were excluded from the analyses of that variable(s), unless differently specified. 143 

Analyses were performed using SAS Enterprise Guide v. 8.2 and SAS 9.4 (SAS Institute, 144 

Cary, NC, USA). Study design and conduct, data monitoring, eCRF set-up, and statistical analyses 145 

were performed by IQVIA Solutions Italy srl on behalf of Chiesi Italia S.p.A. 146 

Results 147 

Patient disposition and demographics 148 

The study began in April 2022 (first patient, first visit) and was completed in February 2024 149 

(last patient, last visit). The database was locked for analyses in April 2024.  150 

A total of 620 subjects were enrolled in the study. Of those, 609 subjects started the 151 

treatment with BDP/FF NEXThaler® 100/6 μg at baseline or in the 14 days before baseline and 152 

were included in the SAF; 423 participants completed the ACQ-5 at baseline and at least once 153 

during the 6-month observation period (FAS population) (Figure 1). The median observation period 154 

(IQR) in the FAS population was 6.2 months (6.0-6.5), which was in line with expectations.  155 
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The demographic and clinical characteristics of the FAS population are shown in Table 1 156 

and Table A1: 67.8% (n=287) of subjects were female, 74.7% (n=316) were ≥35 years old, 65.0% 157 

(n=275) were non-smokers and 60% (n=254) were overweight or obese. The median time since 158 

diagnosis of asthma was 8.7 (IQR: 1.8-19.9) years. 14.2% (n=60) of subjects had moderate or 159 

severe exacerbations in the previous 12 months. The median ACQ-5 score at baseline was 2.0 160 

(IQR: 1.2-3.0). The majority (87.5%, n=370) reported not well or poorly controlled asthma.  As the 161 

ACQ-5 score was not an eligibility criterion, there were also participants (12.5%, n=53) who 162 

reported a well-controlled level of asthma, according to the ACQ score.  163 

92.0% (n=389) of subjects had been previously treated with inhaled asthma medications; 164 

among them, 74.8% (n=291) had used inhaled corticosteroids (ICS) (Table A2).  165 

The physicians decided in favour of treatment with BDP/FF NEXThaler® 100/6 μg 166 

micrograms primarily for reasons including poor symptom control (93.9%, n=397, physicians’ 167 

statements) and for reasons including the type of device and its formulation (38.3%, n=162). 69.3% 168 

(n=293) of subjects used BDP/FF NEXThaler® 100/6 μg as MART while 30.7% received the 169 

treatment as maintenance only (Table A3).  170 

 171 

Improvements in asthma control (ACQ-5 score) and treatment changes 172 

at the end of observation 173 

Among the subjects who completed ACQ-5 at baseline and 6-months (n=395), 66.1% 174 

(n=261, 95%CI: 61.2-70.7) had improved their level of asthma control. In this subset of population, 175 

the median [IQR] ACQ-5 score significantly decreased (0.6 [0.0-1.2] vs. 2.0 [1.2-3.0], p<0.0001, 176 

n=395), which corresponded to a decrease of the proportion of subjects with poorly controlled 177 

asthma from 65.1% (n=257) to 17.5% (n=69). Taking together the proportion of subjects with not-178 

well-controlled asthma and poorly controlled asthma, the proportion decreased from 87.6% (n=346) 179 

at baseline to 43.3% (n=171) at the 6-month follow-up (Figure 2A). The median [IQR] ACQ-5 score 180 

significantly decreased also at the 3-month visit in comparison to baseline (0.8 [0.2-1.4] vs 2.2 [1.2-181 

3.0], p<0.0001, n=359), which corresponded to a decrease of the proportion of subjects with poorly 182 
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controlled asthma from 67.4% (n=242) to 19.2% (n=69). Figure 2B displays the change in ACQ-5 183 

in the subset of the FAS population with the ACQ-5 score data at all time points (n=331), which 184 

shows a significant change in asthma control after 3 and 6 months from baseline (0.8 and 0.6 at 3 185 

months and 6 months, respectively; p<0.0001). 186 

Since the study included also subjects who self-reported well-controlled asthma (according 187 

to ACQ-5), a sensitivity analysis was performed to evaluate asthma control including only the 188 

subset of the FAS population with an ACQ-5 score > 0.75 (that is, not-well-controlled or poorly 189 

controlled according to ACQ-5 score) at baseline (n=346). The median (IQR) ACQ-5 score at the 190 

end of the 6-month observation period was 0.6 (0.2-1.2) with a median (IQR) change from baseline 191 

to this time point of -1.4 (-2.2 to -0.6). The percentage of patients with poorly controlled asthma 192 

decreased from 74.3% (n=257) to 18.5% (n=64). These results were consistent with the results of 193 

the whole FAS population. (Table A4) 194 

59.8% of subjects was treated with BDP/FF NEXThaler® 100/6 μg alone. Among subjects 195 

on MART, 30.4% (n=89) had at least one concomitant medication for asthma, while among subjects 196 

on maintenance only, 62.3% (n=81) had at least one concomitant medication for asthma. When 197 

considering the frequency of treatment combinations in MART group vs maintenance only, there 198 

was a significant difference in the concomitant use of SABA, which was equal to 4.1% in patients 199 

treated with MART compared to 50% in the maintenance-only group (p<0.0001).  200 

 201 

Improvements in lung function 202 

The NEWTON study also collected information about lung function during the observation 203 

period. According to the measurements available in the clinical practice, not all subjects had FEV1, 204 

FEF25%-75%, and PEF recordings at baseline and 6-month follow-up. Among the subjects with 205 

available data about FEV1 (% of predicted) (n=150), the median change at 6 months in FEV1 (% of 206 

predicted) pre-bronchodilator was 7.0 (IQR: -2.0 – 15.5) and was statistically significant (p<0.0001). 207 

Among the subjects with available data about FEF25%-75%, at baseline and 6-month follow-up 208 

(n=100), the FEF25%-75% (% of predicted) pre-bronchodilator significantly improved (p<0.0001). In 209 

addition, the median change of PEF (% of predicted) pre-bronchodilator at 6 months was 7.0 (IQR: 210 
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-5.0 – 19.3) among subjects with available data (n=125) and it was statistically significant 211 

(p<0.0001) (Table 2).  212 

 213 

Improvements in QoL measured by the EQ-5D-5L index 214 

Similarly to the asthma control levels also the QoL improved significantly. The EQ-5D-5L 215 

index increased in both subsets of subjects, who had available questionnaires at baseline and 216 

either 3-month follow-up (n=354) or 6 month-follow-up (n=391), from 0.881 to 0.970 and 0.887 to 217 

1.000, respectively (p<0.0001 for both) (Tables 3 and 4).  218 

 219 

Treatment adherence and satisfaction with the device 220 

In the two subgroups of subjects who compiled the TAI questionnaire at enrolment and either 3-221 

month follow-up (n=312) or 6-month follow-up (n=345) adherence to therapy improved and the 222 

percentages of the subjects in the category “good adherence” at baseline rose from 31.7% (n=99) 223 

to 50.0% (n=156) at 3-month follow-up and from 30.4% at baseline (n=105) to 49.9% (n=172) at 6-224 

month follow-up (Figure 3). Adherence score increased from 46.0 at baseline to 49.5 at 3-month 225 

follow-up visit, and the improvement remained substantially maintained at the 6-month follow-up. 226 

The change was statistically significant (p<0.0001).  227 

The improvement in adherence was consistent with overall satisfaction with the device. 228 

Among subjects who completed the structured interview with the 3 questions about their 229 

satisfaction with the BDP/FF NEXThaler® 100/6 μg (n=387), 81.1% (n=314) were completely or 230 

very satisfied with the ease of use, 83.7% (n=324) were completely or very satisfied with the 231 

delivered dose check, and 79.3% (n=307) were completely or very satisfied with the device in 232 

general at the end of observation period (Figure A1), with similar results at 3-month follow-up visit.  233 

 234 

Safety and exacerbations 235 

In the SAF population (n=609), 10.2% (n=62) of subjects experienced a TEAE and 4.3% 236 

(n=26) reported at least one TEAE related to BDP/FF NEXThaler® 100/6 μg. Overall, 2.1% of 237 
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subjects (n=13) reported at least one TEAE that led to treatment discontinuation. No TEAE related 238 

to BDP/FF NEXThaler® 100/6 μg leading to death were observed during the study period (Tables 239 

A5). The most frequent TEAEs (> 2.0%) were infections and infestations (3.3%, n=20), respiratory 240 

events (2.1%, n=13) and nervous system disorders (2.0%, n=12). As expected, the most frequent 241 

infections were COVID-19 and influenza (n=6, 1.0% and n=5, 0.8% respectively), while the most 242 

frequent respiratory events were asthma (n=7, 1.1%) and cough (n=4, 0.7%) (Table A6). Among 243 

the 421 special situations during the observation period, the majority (n=418) were caused by off-244 

label use.  245 

In the 12 months before the enrollment 79 subjects (13.0%) of the SAF population 246 

experienced moderate-to-severe exacerbations. At the end of observation, 21 subjects (3.4%) 247 

experienced moderate-to-severe exacerbations. 22 moderate-to-severe exacerbations occurred 248 

during the study period and resulted in either increase of the dosage (18.2%, n=4) or permanent 249 

withdrawal of the drug (13.6%, n=3). In most of the exacerbation cases (59.1%, n=13), however, 250 

the event did not affect the dosage. 2 out of 22 (9.1%) required admission to the emergency room 251 

and most of them (n=19, 86.4%) were resolved during the observation period (Table A7).  252 

Discussion 253 

According to GINA 2024, asthma control is assessed by two domains: symptom control 254 

and risk of adverse outcomes, including exacerbations. [1] The MART approach is considered a 255 

better approach for reducing asthma exacerbations compared to maintenance therapy, and this 256 

has, among other things, also been demonstrated with BDP/FF 100/6 μg. [24] For this reason, the 257 

National Heart, Lung and Blood Institute (NHLBI)/National Asthma Education and Prevention 258 

Program (NAEPP), the GINA recommendations, and the National Institute for Health and Care 259 

Excellence (NICE) guidelines advocate using a MART approach as preferred treatment.[25] In 260 

addition to exacerbation risk, symptom control is also important. [1, 26] In this context, BDP/FF 261 

NEXThaler® 100/6 μg, a patient-friendly and effective administration device, proved to be a reliable 262 

and well-tolerated tool for regular asthma treatment with a fixed dose combination of BDF/FF. The 263 

NEXThaler® was found to be non-inferior to extrafine BDP/FF treatments administered via pMDI 264 
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in terms of lung function, asthma control and use of rescue medication. [27] The favourable 265 

outcomes with NEXThaler® can be attributed to its extrafine formulation. Most inhalers, such as 266 

pMDIs and other DPIs, do not consistently produce particles small enough to reach the distal 267 

airways, which are also involved in the inflammatory process that characterize asthma and that 268 

may lead to a small airways disease. [28, 29] NEXThaler® produces aerosols with MMAD <2 µm, 269 

enhancing lung deposition and drug bioavailability.[30] This enables greater distal airway delivery 270 

and reduced oropharyngeal exposure, potentially limiting side effects and systemic absorption.[31] 271 

A pooled analysis from Austria confirmed the effectiveness and tolerability of extrafine BDP/FF in 272 

real-world settings, regardless of smoking status. [32] 273 

In the NEWTON study, up to 66.1% of subjects significantly improved their level of asthma 274 

control score 6 months after starting treatment with BDP/FF NEXThaler® 100/6 μg. The proportion 275 

of subjects with not-well-controlled or poorly controlled asthma decreased from 87.6% to 43.3% at 276 

the 6-month follow-up. The improvements in ACQ-5 score were found even after those who had 277 

already reported well-controlled asthma at baseline were excluded from the analysis, with patients 278 

with poorly controlled asthma decreasing from 74.3% to 18.5%. This finding is not unexpected, 279 

given that the ACQ score is a patient-reported outcome (PRO), and therefore, discrepancies 280 

between the patients’ perception and clinical evaluation may exist. The sensitivity analysis 281 

(excluding the well-controlled subgroup according to ACQ-score) confirmed that the improvement 282 

in ACQ-5 was consistent with that observed in the FAS population. 283 

These changes were already visible to a similar extent at the 3-month visit indicating that 284 

asthma control had already improved quickly after the start of the treatment and then remained 285 

stable until the end of the study period. These observations are also consistent with other recent 286 

national studies: Bakakos and colleagues showed that more than 70% of subjects had well-287 

controlled asthma 6 months after the start of BDP/FF NEXThaler® 100/6 μg treatment (based on 288 

ACQ-6 score). Similarly, in a study by Ulmenau and colleagues ACQ-7 in subjects treated with 289 

BDF/FF 100/6 μg pMDI scores changed significantly from baseline to the 6-month visit (1.05 ±0.78 290 

vs 3.05 ±0.80 at baseline).[2, 33]  It is noteworthy that NEWTON reported consistent results in a 291 

European population. About 70% of patients underwent MART during observation and 30% 292 
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maintenance only. Of note, the concomitant use of SABA in patients treated with MART was 4.1% 293 

compared to 50% in the maintenance only group (p<0.0001). This is more aligned with current 294 

recommendations and in contrast to what emerged in a recent international survey, which reported 295 

that most patients using MART were also prescribed a rescue inhaler. [34]  This may indicate a 296 

general proper knowledge and use of MART in the considered European countries. 297 

The study found that the use of the extrafine BDP/FF NEXThaler® 100/6 μg led to 298 

improvements in pulmonary function, e.g. FEV1 and FEF25%-75%, during the observational period. 299 

These findings are consistent with other clinical trials, in which lung function and asthma control 300 

improved with the BDP/FF combination using pressurized metered-dose inhalers (pMDIs) or 301 

BDP/FF NEXThaler® 100/6 μg. [1,27, 35]  302 

Although 60% of the subjects were overweight or obese, the treatment demonstrated 303 

significant effectiveness. This observation is of utmost importance considering that change in BMI 304 

is found to be an independent factor in the improvement of asthma control and a significant relation 305 

between the higher BMI (overweight or obese) and the worse ACQ-score. [36, 37]  306 

Better asthma control, expressed by lower ACQ-5 scores, was found to be the most 307 

important predictor of better asthma-related QoL. [36]  Similar to other studies, the NEWTON study 308 

showed that quality of life, captured by the EQ-5D-5L index, improved significantly from baseline to 309 

3-month and the median EQ-5D-5L index score at 6-month follow-up was equal to 1, corresponding 310 

to the maximum value for the scale. [2, 4] 311 

Among subjects who completed the structured interview about their satisfaction with the 312 

device, most of them were satisfied in terms of ease of use and ability to check dose intake, with a 313 

general satisfaction equal to 79.3%. 314 

The safety profile was in line with the summary of product characteristics. 315 

As widely recognised, observational studies offer the opportunity to assess treatment 316 

effectiveness and safety in routine clinical practice, complementing evidence from randomized 317 

clinical trials (RCTs). [38] While RCTs focus on restricted populations under controlled experimental 318 

conditions, using specifically designed data collection tools, observational studies aim to gather 319 

information on broader populations and real-world scenarios that reflect routine clinical practice, 320 
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using data from everyday clinical settings. However, some limitations of the study should be 321 

considered: 1) the study centers were not randomly selected, potentially limiting the 322 

representativeness of the final sample. To enhance generalizability, sites were chosen from 323 

different countries. 2) Only subjects who were able to understand and independently complete the 324 

questionnaires were eligible according to exclusion criteria. This may have introduced a selection 325 

bias towards younger and healthier participants. 3) Subjects could initiate treatment no more than 326 

14 days before enrolment, leading to the exclusion of those who had discontinued BDP/FF 327 

NEXThaler® 100/6 μg before. However, the risk of immortal-time bias should be limited considering 328 

the shortness of the period. In addition, study drug's effect during this short window is thought to 329 

be limited, according to clinical judgment. 4) Some clinical outcomes (i.e. lung functions) and PROs 330 

were affected by missing information, as is common in observational data collection. This may 331 

further limit the generalizability of the results. Nonetheless, the available data reflect the actual 332 

clinical practice in the participating centres and indicate a lower frequency of such clinical outcomes 333 

during the study visits. Importantly, sample size simulations accounted for these scenarios and the 334 

precision of the resulting estimates was deemed acceptable; 5) since only 67 subjects were current 335 

smokers, no specific analysis was performed to describe asthma control within this subgroup. 336 

However, an explorative analysis on asthma control improvement (not shown) indicated that the 337 

proportion of patients who improved was similar among current or former smokers and non-338 

smokers. Finally, the focus of the study was to describe the response to the extrafine fixed-dose 339 

formulation of BDP/FF 100/6 μg delivered via the NEXThaler® in adults in a real-life context; 340 

therefore, the comparison with other formulations was out of scope. 341 

Conclusion 342 

The results of the NEWTON observational study confirm the effectiveness and safety of 343 

extrafine fixed combination of BDP/FF NEXThaler® 100/6 μg in European adults with uncontrolled 344 

moderate-to severe asthma in a real-world setting, leading to clinically relevant improvements in 345 

asthma control, QoL and pulmonary function. During the observation period the subjects reported 346 

high adherence to the treatment and satisfaction with the device. 347 
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Figure 1. Patient disposition 
 
Safety Set (SAF): all enrolled subjects who signed informed consent form and received at least one administration of 
BDF/FF Nexthaler® 100/6 μg; Full Analysis Set (FAS): all eligible subjects who had a valid baseline assessment of ACQ-
5 and at least one post-baseline assessment of ACQ-5 during the 6-month observation period (i.e. Evaluable Subjects);. 
The analysis of safety endpoints was performed in the SAF set. All other analyses (including primary and secondary 
endpoints) were performed in the FAS. 

  

Jo
urn

al 
Pre-

pro
of



Table 1 Demographic and clinical Characteristics at baseline 

Characteristics Evaluable subjects (N=423) 

Gender (n, %)    

Male 136 (32.2%) 

Female 287 (67.8%) 

Age, years  

Median (IQR) 49.0 (34.0-61.0) 

Mean (SD) 48.1 (17.2) 

Age classes, n (%)  

18-34 years old 107 (25.3%) 

35-59 years old 194 (45.9%) 

>=60 years old 122 (28.8%) 

Smoking status, n (%)  

Non-smoker 275 (65.0%) 

Current smoker 67 (15.8%) 

Ex-smoker 81 (19.1%) 

Body Mass Index (BMI) classes, n (%) 
 

N=411 

Underweight 7 (1.7%) 

Normal weight 150 (36.5%) 

Overweight 131 (31.9%) 

Obese 123 (29.9%) 

Median time since first asthma diagnosis, years, (IQR) 
  

N=413 

8.7 (1.8-19.9) 

Moderate or severe exacerbation in the previous 12 months, n 
(%) 
 

N=419 

Yes 60 (14.3%) 

No 359 (85.7%) 
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ACQ-5 score   

Median (IQR) 2.0 (1.2-3.0) 

 
The percentages were calculated excluding the missing/unknown (unk) data for each considered variable (see the 
number of available observations, when reported [N=]).  
ACQ-5: Asthma Control Questionnaire-5 items; IQR: interquartile range 
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Figure 2 Improvements in asthma according to ACQ-5 score. Baseline vs 3-month and vs 
6-month follow-ups. 
 
ACQ-5: Asthma Control Questionnaire-5 items;A) The McNemar-Bowker test was used to compare the distribution of 
asthma control categories at baseline and 6-month follow-up. B) The ACQ-5 score ranges between 0 (totally controlled) 
and 6 (extremely poorly controlled). The Wilcoxon Signed Rank test for paired samples was used to test median 
differences in ACQ-5 score between baseline and 3-month follow-up and between baseline and 6-month follow-up. 
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Table 2 Pulmonary Function pre-bronchodilator at baseline and 6-month follow-up 

 

Baseline 6-month follow-up Change at 6-month 
vs baseline 

FEV1 actual value (L)  (n=151) 
Median (IQR) 2.5 (1.9-3.0) 2.7 (2.2-3.3) 0.1 (-0.1-0.4) * 

FEV1 (% of predicted)  (n=150) 
Median (IQR) 86.0 (73.2-92.0) 93.0 (83.0-104.0) 7.0 (-2.0-15.5)* 

FVC actual value (L)  (n=151) 
Median (IQR) 3.3 (2.5-3.9) 3.3 (2.8-4.1) 0.1 (-0.1-0.4) * 

FVC (% of predicted)  (n=151) 
Median (IQR) 92.0 (80.0-101.0) 97.0 (88.0-106.0) 4.0 (-2.0-13.0)* 

FEV1/FVC ratio (n=151) 
Median (IQR) 0.8 (0.7-0.8) 0.8 (0.7-0.9) 0.0 (-0.0-0.1)§ 

FEF25%-75% (L/s) (n=102) 
Median (IQR) 2.3 (1.6-3.1) 3.0 (1.9-3.6) 0.3 (-0.2-1.0)^ 

FEF25%-75% (% of predicted) (n=100) 
Median (IQR) 67.5 (53.0-85.5) 80.0 (60.0-99.5) 8.0 (-4.5-25.5)* 

PEF (L/min)  (n=136) 
Median (IQR) 365.4 (234-471.0) 388.5 (316.7-512.8) 28.3 (-18.6-92.0)* 

PEF (% of predicted)  (n=125) 
Median (IQR) 78.0 (61.0-97.0) 91.0 (74.0-102.0) 7.0 (-5.0-19.3)* 

*p<0.0001; § p=0.009; ^ p=0.0002. FEV1: Forced expiratory volume in 1st second; FVC: Forced vital capacity; FEV1/FVC: 
Forced expiratory volume in 1st second/forced vital capacity; FEF25%-75%: Mean forced expiratory flow between 25% and 
75% of FVC; PEF: Peak Expiratory Flow; IQR: interquartile range. The Wilcoxon Signed Rank test for paired samples was 
used to test median differences in lung function parameters between baseline and 6-month follow-up. 
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Table 3 Improvements of QoL after 3-month according to EQ-5D-5L index  

  Evaluable subjects (N=354) 

EQ-5D-5L INDEX  Baseline  3-month follow-up  p-value  

Median (IQR)  0.881 (0.799-0.970)  0.970 (0.913-1.000)  <0.0001  

EQ-5D-5L: EuroQol 5-dimension 5-level; IQR: interquartile range. The Wilcoxon Signed Rank test for paired samples was 
used to test median differences in EQ-5D INDEX value between 3-month follow-up and baseline. Median, IQR, and test 
were obtained on evaluable subjects with available information on EQ-5D-5L at baseline and at 3-month follow-up. 
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Table 4 Improvements of QoL after 6-month according to EQ-5D-5L index  

  Evaluable subjects (N=391)  

EQ-5D-5L INDEX  Baseline  6-month follow-up  p-value  

Median (IQR)  0.887 (0.801-0.907)  1.000 (0.913-1.000)  <0.0001  

EQ-5D-5L: EuroQol 5-dimension 5-level; IQR: interquartile range. The Wilcoxon Signed Rank test for paired samples was 
used to test median differences in EQ-5D INDEX value between 6-month follow-up and baseline. Median, IQR, and test 
were obtained on evaluable subjects with available information on EQ-5D-5L at baseline and at 6-month follow-up. 
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Figure 3 Level of Adherence to therapy according to the TAI questionnaire  
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* Patients could be excluded for more than one reason

ENROLLED PATIENTS

(N=620)

Completed patients

n=409

Evaluable patients (FAS)

n=423

Safety population(SAF)

n=609

197 patients excluded*:

     Missing data (n=5)

     Wrong prescribed treatment (n=8)

     Controlled asthma (n=4)

     Previous extrafine treatment (n=9)

     No valid ACQ-5 assessment (n=195)

14 patients withdrew:

     Lost to follow-up (n=6)

     Drug Discontinuation (n=5)

     Other (n=3)
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Highlights: 29 

• NEWTON is an observational study on asthma patients in Europe. 30 

• Patients are followed for up to 6 months from start of BDP/FF NEXThaler® 100/6 μg. 31 

• Rapid and sustained asthma control with BDP/FF NEXThaler® 100/6 μg is found. 32 

• Poorly controlled asthma dropped from 65.1% to 17.5% at the end of the study. 33 
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