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Abstract
Rationale: The clinical characteristics of persistent airflow limitation (PAL) were explored in patients aged ≥12 years with 
physician-assigned diagnoses of asthma, asthma plus chronic obstructive pulmonary disease (COPD), or COPD in the NOVEL 
Observational longiTudinal studY (NOVELTY) cohort. The NOVELTY study is a prospective study conducted in primary and sec-
ondary care in 18 countries.
Objectives: To determine the proportion of patients with PAL at baseline, their baseline characteristics, and the stability and 
prognostic utility of PAL during follow-up.
Methods: PAL was defined as post–bronchodilator forced expiratory volume in 1 second/forced vital capacity (FEV1/FVC) ratio 
less than the lower limit of the normal range (European Respiratory Society [ERS]/American Thoracic Society [ATS]) or as <0.7 
(Global Initiative for Chronic Obstructive Lung Disease [GOLD] criteria).
Results: We studied 9081 patients over 3 years (asthma: 4754; asthma + COPD; 1147; COPD: 3180). Baseline prevalence of PAL 
was 24.2% and 29.2% (asthma), 63.3% and 74.1% (asthma + COPD), and 65.4% and 75.8% (COPD) using ERS/ATS and GOLD 
criteria, respectively. Patients with PAL had markedly worse symptom burden and a history of more frequent moderate and 
severe exacerbations. In patients with asthma, PAL was associated with higher blood eosinophils and fractional exhaled nitric 
oxide (FeNO) values; 60% had never smoked. Of patients with PAL at baseline 84% continued to meet PAL criteria at Year 3. 
Irrespective of physician diagnosis, PAL was a marker of increased risk of moderate and severe exacerbations and poor symp-
tom control during the 3-year follow-up.
Conclusions: PAL is a stable trait associated with more severe disease and poor outcomes in adults with a physician-assigned 
diagnosis of asthma and/or COPD.
Clinical Trial Registration (if any): NOVELTY: NCT02760329.
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Introduction
The Global Initiative for Chronic Obstructive Lung Disease (GOLD) 
mandates that, in patients with respiratory symptoms, the diagno-
sis of chronic obstructive pulmonary disease (COPD) requires the 
demonstration of a post–bronchodilator (BD) forced expiratory 
volume in 1 second (FEV1)/forced vital capacity (FVC) ratio <0.70, 
traditionally referred to as persistent airflow limitation (PAL).1,2 After 
reaching its peak in early adulthood, lung function decreases phys-
iologically with age; therefore, the European Respiratory Society 
(ERS)/American Thoracic Society (ATS) Taskforce has proposed an 
alternative criterion to define abnormal airflow obstruction based 
on a post–BD FEV1/FVC ratio below the lower limit of the normal 
(LLN) range, defined as the fifth percentile of a healthy popula-
tion.3,4 This criterion should reduce the risk of under–diagnosing 
PAL in young people and overdiagnosing it in healthy older adults.5-7

PAL is not exclusive to COPD. A proportion of children and 
adults with longstanding asthma may also have PAL.8-13 In these 
patients, PAL has been related to increasing age, male sex, longer 
duration of asthma, a greater history of smoking, genetic variants, 
higher blood eosinophil count, more small airways dysfunction, 
and a greater frequency of exacerbations.8-13

The term PAL can have 2 meanings that overlap and are not al-
ways explicitly identified. Persistent could refer to the presence 
of an abnormal FEV1/FVC ratio on multiple occasions over time, 
or mean that this ratio remains abnormal after inhalation of a BD 
drug. It is this second characteristic that has traditionally been 
considered to differentiate patients with asthma from those with 
COPD, and is the focus of this report.

Here, we investigated the prevalence, associated clinical char-
acteristics, stability, and prognostic utility of PAL in the NOVEL 
Observational longiTudinal studY (NOVELTY), a large, real–world, 
global observational study of patients with physician-diagnosed 
asthma and/or COPD. The primary hypothesis was that the clinical 
characteristics and outcomes associated with the presence of PAL 
would be similar between those patients with a physician‑assigned 
diagnosis of asthma or COPD, despite some differences in back-
ground exposures. The analyses were conducted using both the 
ERS/ATS and GOLD criteria for the definition of PAL. This study com-
plements a recent paper that investigated BD responsiveness (BDR) 
in obstructive airway disease in the same NOVELTY population.14

Methods
Study design and ethics
Details of the NOVELTY study design have been reported previous-
ly.15,16 Briefly, NOVELTY is a prospective, non–interventional, ob-
servational cohort study of patients with chronic airways disease 
enrolled from community and hospital outpatient settings in 18 
countries. Patients were required to have a diagnosis, or a clinically 
suspected diagnosis, of asthma and/or COPD according to the treat-
ing physician; intentionally, no diagnostic criteria are specified. 
Patients were recruited between September 2015 and March 2017. 
Recruitment was stratified by physician-assigned severity, with the 
aim of similar numbers of recruited patients distributed between 
the mild, moderate, and severe categories. The NOVELTY study was 
approved by the institutional review boards of each participating 
institution, and all patients provided written informed consent.

Participants
The NOVELTY study cohort included 9081 patients who under-
went pre– and post–BD spirometry assessment at baseline (Visit 
1). Additionally, the number of patients assessed at the follow-up 
visits were 8108 at Year 1 (12 months), 7219 at Year 2 (24 months), 
and 6351 at Year 3 (36 months). The patient flow diagram is shown 
in Figure S1 (see online supplementary material for a color ver-
sion of this figure) of the online data supplement.

Variables
Variables included demographics, clinical characteristics, health-
care resource utilization, health-related quality of life, symptoms, 
medications, and biomarkers collected at baseline and at Years 1, 
2, and 3 (Table S1).

Spirometry was performed by sites trained to the relevant ERS/
ATS standards17 at baseline and again 15-30 minutes after admin-
istration of a BD, with the agent and doses used according to local 
practice.

Data analysis and outcomes
In this study, PAL was defined as an abnormal FEV1/FVC ratio (ie, 
below the cutoff value indicated by the criteria used) following 
the administration of a BD. PAL was assessed by 2 criteria: (1) PAL 
(ERS/ATS), post–BD FEV1/FVC <LLN at baseline, with LLN values for 
FEV1 and FVC derived from the ERS Global Lung Function Initiative 
reference equations18; and (2) PAL (GOLD), post–BD FEV1/FVC <0.7 
at baseline.

The primary outcome was the characteristics of patients with 
PAL at baseline as assessed by these 2 criteria within each phy-
sician-assigned diagnosis (asthma, asthma+COPD, or COPD). 
Secondary outcomes included: (1) proportion of patients with PAL 
by physician diagnosis; (2) the temporal stability of PAL between 
baseline and Year 3, and PAL trajectories from baseline to Year 3; 
and 3) the longitudinal clinical outcomes in patients with or with-
out PAL within each diagnostic group.

Statistical analyses
Continuous variables are presented as mean (standard deviation 
[SD]), median, and interquartile range. For categorical variables, 
denominators for proportions exclude patients with missing 
data. P-values were produced by chi-square tests for categorical 
variables, by 1-way analysis of variance for normally distributed 
continuous variables, and Kruskal–Wallis H-test for non–normally 
distributed variables. The nominal P-values reported were not ad-
justed for multiple statistical testing and should be interpreted as 
exploratory in nature.

Changes in post–BD FEV1/FVC ratio (the defining characteristic 
of PAL) over time are presented as alluvial plots. Distributions 
for each physician diagnosis group (asthma, asthma+COPD, or 
COPD) and physician-assessed severity (mild, moderate, severe) 
are represented with bar plots. Associations of PAL with longitudi-
nal outcomes were estimated using negative binomial regression 
for count outcomes (eg, exacerbations) and logistic regression 
for binary outcomes; results are presented using forest-like plots 
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indicating the appropriate association measures (incidence rate 
ratios and odds ratios, respectively). The associations were ex-
amined at baseline (before 12 months) and for each subsequent 
year of the study by diagnosis, and by diagnosis and physician-
assessed severity. Models were adjusted for baseline age, sex, and 
smoking status.

We defined PAL trajectories for patients with at least 3 measure-
ments from baseline to Year 3. Patients with PAL at all visits were 
classified as “Stable PAL,” those without PAL at any visit as “Stable 
Not PAL,” and those with variable status as “Unstable PAL.”

We plotted the mean FEV1/FVC ratio by study visit for each PAL 
trajectory by physician diagnosis. Among patients with asthma 
or COPD, we evaluated characteristics associated with Unstable 
PAL versus Stable PAL or Stable Not PAL trajectories. Odds ratios 
were estimated using multinomial models, with each characteris-
tic evaluated as the exposure and PAL trajectory as the outcome, 
without further adjustment. Additionally, we cross-tabulated any 
changes in physician diagnosis of asthma and/or COPD during fol-
low-up by PAL trajectory.

Statistical analysis was performed using the R statistical pack-
age, version 4.1.0, in Rstudio, version 2021.09.2.

Results
Prevalence of PAL
Of 11 192 patients included in the NOVELTY study, 9081 pa-
tients had spirometry measurements and were included in this 
analysis: 4754 with a physician-assigned diagnosis of asthma, 
1147 with asthma + COPD, and 3180 with COPD (Figure S1, see 
online supplementary material for a color version of this figure). 

According to the ERS/ATS and GOLD criteria, respectively, the 
prevalence of PAL was 24.2% and 29.2% in patients with asthma, 
63.3% and 74.1% in patients with asthma + COPD, and 65.4% and 
75.8% in patients with COPD. PAL was more prevalent in patients 
with more severe disease (based on physician-assessed severity), 
irrespective of their assigned diagnosis (Figure 1, Tables 1 and 2, 
and Table S 2).

Differential clinical characteristics at 
baseline
The baseline characteristics associated with PAL were consistent 
whether evaluated by ERS/ATS or GOLD criteria (Tables 1 and 2 
and Tables S3 and S4). Overall, patients with PAL were older, more 
often male, with lower body mass index (BMI), higher prevalence 
of emphysema and bronchiectasis, greater cumulative tobac-
co pack‑year consumption, and longer duration since diagnosis. 
They were also more likely to have a history of multiple cardio-
vascular comorbidities. There were significant differences in the 
mean post–BD FEV1 and forced mid-expiratory flow at 25%-75% 
predicted between patients with PAL and those without PAL, with 
markedly lower levels observed in PAL (more so for forced mid-ex-
piratory flow at 25%-75%), whereas differences in FVC were small. 
PAL patients exhibited greater BDR, especially under the 2021 defi-
nition that includes both FEV1 and FVC reversibility (change in FEV1 
or change in FVC BDR >10% pred).4 With respect to blood biomark-
ers, patients with PAL had higher monocyte and neutrophil counts, 
but lower lymphocyte counts. There was no difference in blood 
eosinophil counts, whereas fractional exhaled nitric oxide (FeNO) 
was slightly lower. PAL was associated with worse symptoms and 
quality of life, and a more frequent history of moderate and severe 

Figure 1  Proportion of patients with PAL in the 3 diagnostic groups, according to physician-assessed severity, by the ERS/ATS and GOLD criteria.
Abbreviations: ATS, American Thoracic Society; COPD, chronic obstructive pulmonary disease; ERS, European Respiratory Society; GOLD, Global Initiative for Chronic Obstructive 
Lung Disease; PAL, persistent airflow limitation.
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exacerbations that necessitated systemic corticosteroid use, emer-
gency department visits, or hospitalizations. Reflecting their great-
er disease burden, patients with PAL were more likely to receive 
dual and triple inhaler therapy, long-term oral corticosteroids, and 
biologics (patients with asthma).

Although many of these associations were broadly similar 
when evaluated within each physician diagnostic group, sever-
al differences were observed (Tables 1 and 2 and Tables S5 and 
S6). Asthma patients with PAL had higher blood eosinophil and 
FeNO levels and markedly higher BDR (according to both the 2005 
and 2021 definitions) compared to asthma patients without PAL; 
these associations were not observed or were much weaker in 
COPD or asthma + COPD. In asthma patients, tobacco exposure 
was relatively low and did not differ much by PAL, whereas there 
were clear contrasts in the level of exposure to smoking between 
patients with versus without PAL in COPD and asthma + COPD. Of 
note, 694/1149 (60%) patients with asthma and PAL had never 
smoked compared with 12% and 5% in the asthma + COPD and 
COPD groups, respectively. Although the duration of disease was 
associated with increased PAL prevalence across all patients, earli-
er symptoms onset was associated with greater PAL prevalence in 
asthma and asthma + COPD. In asthma, there was an association 
between gastro-esophageal reflux disease and PAL that was not 
observed in the other groups. Finally, the inverse association of 
PAL with BMI was more pronounced in COPD and asthma + COPD 
than in asthma and spanned all BMI groups (in asthma, it was con-
fined to obese patients).

Temporal stability and trajectory analysis
Transitions in PAL during follow-up are illustrated in Figure 2.  
Table 3 shows the temporal stability of PAL (ERS/ATS), as evaluated 
by cross-tabulation versus the baseline value. Over 84% of patients 
with PAL at baseline continued to meet PAL criteria at the Year 3 
visit. Conversely, 88% of those without PAL at baseline continued to 
be without PAL at Year 3. PAL was more stable in patients diagnosed 
with COPD or asthma+COPD (89% remained PAL at Year 3), com-
pared to asthma patients (74% remained PAL at Year 3). Temporal 
stability was similar for the GOLD criteria (Tables S7 and S8).

A more nuanced picture of PAL stability emerges when examin-
ing PAL trajectories across all visits. As shown in Table S9, a sub-
stantial proportion of patients (630 with asthma [25%], 156 with 
asthma + COPD [20%], and 377 with COPD [21%]) demonstrat-
ed an Unstable PAL trajectory, indicating that PAL can fluctuate 
considerably between visits. Baseline characteristics for these 
trajectories are presented in Table S10. Figure S2 (see online 
supplementary material for a color version of this figure) shows 
the mean FEV1/FVC values by trajectory. Patients with Unstable 
PAL, particularly those with asthma, tended to have FEV1/FVC val-
ues fluctuating near the 70% threshold over time, whereas values 
remained well above 70% in the Stable Not PAL group and were 
consistently lower in the Stable PAL group. Patients with asth-
ma with an Unstable PAL trajectory, as compared to those with 
a Stable Not PAL trajectory, were diagnosed more recently, and 
were more likely male, current smokers, with severe disease, 
worse lung function, and more comorbidities (Table S10 and 
Figure S3a, see online supplementary material for a color version 
of this figure). Compared to those with a Stable PAL trajectory, pa-
tients with COPD with an Unstable PAL trajectory were more likely 

to be current smokers, had higher BMI, FeNO, and blood eosino-
phil counts, had mild disease, had better lung function, and were 
less frequently prescribed intensive respiratory therapies such as 
triple therapy or biologics (Table S10 and Figure S3b, see online 
supplementary material for a color version of this figure). These 
patterns were generally consistent with baseline comparisons 
of PAL versus no PAL, although the observed associations with 
Unstable PAL were weaker.

Evaluation of diagnosis changes over time showed that, regard-
less of PAL trajectory, physicians’ baseline diagnosis remained 
stable (>96%) for nearly all patients (Table S11). Nonetheless, 
patients with an Unstable PAL trajectory were somewhat more 
likely to have their diagnosis revised, most commonly to a dual 
(asthma + COPD) diagnosis, although transitions to asthma-only 
or COPD-only were rare and typically occurred among those ini-
tially diagnosed with asthma + COPD.

Association of PAL with longitudinal 
outcomes
The presence of baseline PAL was associated with increased risk 
of moderate and severe exacerbations, and poor symptom con-
trol during follow-up across asthma, asthma+COPD, and COPD 
(Figures S4-S6, see online supplementary material for a color ver-
sion of these figures). The baseline characteristics of patients with 
and without follow-up data were broadly similar (Table S12).

Discussion
This analysis of the NOVELTY study shows that in a large, global, re-
al-life setting, the prevalence of PAL in patients with a diagnosis of 
asthma was 24%, and in those with a diagnosis of asthma+COPD 
or COPD was 63% and 65%, respectively, utilizing the ERS/ATS cri-
terion to define PAL. When the GOLD criterion was used instead, 
the prevalence of PAL was modestly higher across all physician-as-
signed diagnoses. Patients with PAL were more likely to have 
multiple cardiovascular comorbidities, markedly worse symptom 
burden, and more frequent moderate and severe exacerbations. 
Additionally, in patients diagnosed with asthma, those with PAL 
had higher blood eosinophil counts and FeNO levels than those 
without PAL and exhibited greater BD reversibility. Unlike in COPD 
patients, among whom 95% were current or former smokers, we 
observed that 60% of asthma patients with PAL had never smoked, 
underscoring the potential role of factors beyond smoking in the 
development of PAL in asthma. We found that 84% of patients with 
PAL at baseline continued to have PAL at the Year 3 visit. Our longi-
tudinal outcomes analysis showed that the presence of PAL at the 
baseline visit was a marker of increased risk of severe exacerbations 
and poor symptom control throughout the 3‑year follow-up, within 
and across asthma, COPD, and asthma + COPD. Collectively, these 
observations show that PAL is an important trait to consider in the 
clinical management of the heterogeneous population of patients 
with chronic airway diseases.19-22

The GOLD criterion of a post–BD FEV1/FVC ratio of <0.7 has a 
practical advantage of being simple to derive in clinical practice 
and provides good discrimination to identify individuals at risk 
of clinically significant COPD, predicting both COPD-related hos-
pitalization and mortality.23 However, this threshold does not ac-
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count for the influence of age, sex, and ethnicity on lung function17 
and, in particular, that the FEV1/FVC ratio decreases by an estimat-
ed 0.29% per year, as part of the normal lung aging process.24 This 
has led to the joint ERS/ATS Task Force criterion using the alterna-
tive cut-off value for the FEV1/FVC ratio set at the fifth percentile 
of the normal distribution, rather than at a fixed value of 0.7.3 This 
more stringent ERS/ATS criterion, which has its own limitations in 
terms of derivation of normal reference ranges in different popu-
lations for application to all individuals, explains our observation 
that the prevalence of PAL was lower with the ERS/ATS compared 
with the GOLD criteria, as reported previously.25

It may seem paradoxical that some patients were classified as 
having COPD despite having FEV1/FVC ratios greater than 0.7 and 
above the LLN. However, in this study, we have classified patients 
based on the diagnosis provided by their attending physician 
rather than solely relying on FEV1/FVC cutoffs, to reflect the diag-
noses found in clinical practice. Additionally, lung function can 
fluctuate over time, and our 3-year longitudinal data demonstrate 
that some patients may move in and out of formal diagnostic cri-
teria.26 Notably, although diagnostic labels remained stable for 
most patients, those with an Unstable PAL trajectory were more 
likely to have their diagnoses revised over time, most commonly 
by the addition of a dual asthma + COPD diagnosis. These findings 
extend the observation that asthma + COPD has an intermediate 
position on an asthma-to-COPD gradient.27

The observation that approximately one-quarter of patients 
with a diagnosis of asthma had PAL confirms previous observa-
tions28 suggesting that a substantial proportion of patients with 
asthma progress to develop PAL, not only in those with severe dis-
ease, but also in a considerable proportion of those considered to 
have milder disease according to their treating physician.

There were numerous differences in patient characteristics 
based on PAL presence in the overall study population of ob-
structive airways disease, supporting the inclusion of PAL as a 
distinct trait in airways disease,29 and raising the possibility that 
PAL may comprise multiple traits across the heterogeneity of ob-
structive airways disease. The individual characteristics can be 
viewed from many perspectives. The observation that those with 
PAL were more likely to be male, older, have a greater tobacco 
pack-year consumption, and longer disease duration indicates a 
pathogenic role of cumulative irritant exposures over time. The 
greater prevalence of multiple cardiovascular comorbidities with 
PAL may relate to the common risk factors such as tobacco smok-
ing, male sex, and age, as well as the potential role of impaired 
lung function as a risk factor for cardiovascular disease and all-
cause mortality.30,31 Patients with PAL had markedly worse meas-
ures of pre– and post–BD lung function, as expected by the defini-
tions that are used to define PAL. Consistent with being defined by 
more severe airflow obstruction, PAL was associated with worse 
symptom burden and quality of life, and more frequent moderate 
and severe exacerbations, including emergency department visits 
and hospital admissions.

Patients with PAL had higher blood neutrophil and monocyte 
counts but lower lymphocyte counts, which indicates potential 
roles in pathogenesis or disease progression.32 The higher blood 
eosinophil level and FeNO with PAL were limited to the asthma 
group, consistent with evidence of differences in airways inflam-
mation in patients with PAL due to asthma and COPD.33,34 It also 

Table 3  Cross tabulation of PAL at baseline versus years 1-3, by disease 
diagnosis, according to the ERS/ATS criterion.

PAL No PAL at baseline 
(N = 5125)

PAL at baseline 
(N = 3956)

Overall
Year 1
  No PAL 3506/3993 (87.8) 397/3139 (12.6)
  PAL 487/3993 (12.2) 2742/3139 (87.4)
  Missing 1132 817
Year 2
  No PAL 2715/3055 (88.9) 331/2323 (14.2)
  PAL 340/3055 (11.1) 1992/2323 (85.8)
  Missing 2070 1633
Year 3
  No PAL 1835/2091 (87.8) 256/1625 (15.8)
  PAL 256/2091 (12.2) 1369/1625 (84.2)
  Missing 3034 2331
Asthma
Year 1
  No PAL 2570/2850 (90.2) 193/931 (20.7)
  PAL 280/2850 (9.8) 738/931 (79.3)
  Missing 755 218
Year 2
  No PAL 2008/2196 (91.4) 160/696 (23.0)
  PAL 188/2196 (8.6) 536/696 (77.0)
  Missing 1409 453
Year 3
  No PAL 1364/1518 (89.9) 132/506 (26.1)
  PAL 154/1518 (10.1) 374/506 (73.9)
  Missing 2087 643
Asthma+COPD
Year 1
  No PAL 256/320 (80.0) 49/591 (8.3)
  PAL 64/320 (20.0) 542/591 (91.7)
  Missing 101 135
Year 2
  No PAL 222/266 (83.5) 51/474 (10.8)
  PAL 44/266 (16.5) 423/474 (89.2)
  Missing 155 252
Year 3
  No PAL 153/179 (85.5) 35/318 (11.0)
  PAL 26/179 (14.5) 283/318 (89.0)
  Missing 242 408
COPD
Year 1
  No PAL 680/823 (82.6) 155/1617 (9.6)
  PAL 143/823 (17.4) 1462/1617 (90.4)
  Missing 276 464
Year 2
  No PAL 485/593 (81.8) 120/1153 (10.4)
  PAL 108/593 (18.2) 1033/1153 (89.6)
  Missing 506 928
Year 3
  No PAL 318/394 (80.7) 89/801 (11.1)
  PAL 76/394 (19.3) 712/801 (88.9)
  Missing 705 1280

Abbreviations: ATS, American Thoracic Society; COPD, chronic obstructive pul-
monary disease; ERS, European Respiratory Society; PAL, persistent airflow 
limitation.
Values are presented as n (%), unless stated otherwise.
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suggests differing pathogenesis of PAL between diagnostic groups 
and raises the possibility that PAL may be a marker of multiple 
pathogenic traits within the range of chronic airways obstructive 
disease. These concepts are supported by our observation that 60% 
of asthma patients with PAL had never smoked, compared with 
12% and 5% in the asthma + COPD and COPD groups, respectively.

The inverse association we observed between PAL and BMI 
is well-documented in the literature.35It has led to concerns 
that airflow obstruction may go underdiagnosed among over-
weight and obese patients.36 It may also partly explain the 
development of the Preserved Ratio Impaired Spirometry 
with Symptoms phenotype, which is more often encountered 

Figure 2  Alluvial plots of PAL presence during 3 years of follow-up in the overall obstructive airways group according to (A) ERS/ATS and (B) GOLD criteria.
Abbreviations: ATS, American Thoracic Society; COPD, chronic obstructive pulmonary disease; ERS, European Respiratory Society; GOLD, Global Initiative for Chronic Obstructive 
Lung Disease; PAL, persistent airflow limitation.
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among obese patients.37 Undoubtedly, the relationship of 
PAL with BMI is complex, and to gain a clearer understanding, 
we may need to consider a broader range of anthropometric 
measurements beyond BMI.

In patients with COPD or asthma+COPD, PAL was maintained 
during the 3-year follow-up, as 84% of those with PAL at baseline 
continued to meet the ERS/ATS PAL criteria at the Year 3 visit. In 
contrast, among patients with asthma, PAL was less stable, with 
over 25% of those who had PAL at baseline no longer meeting the 
criterion by Year 3. PAL trajectories reveal further heterogeneity in 
the persistence of PAL over time. Unstable PAL trajectories were 
observed in roughly one-quarter of patients across all diagnostic 
groups, with patients with asthma in this group frequently dis-
playing FEV1/FVC values near the diagnostic threshold—highlight-
ing how reliance on a categorical FEV1/FVC cut-off may misclassify 
individuals whose values fluctuate over time. Furthermore, some 
individuals can have respiratory symptoms and/or structural le-
sions such as emphysema, and/or physiological abnormalities 
such as gas trapping, hyperinflation, or reduced lung diffusing 
capacity, even when categorical thresholds are not met.1,2 These 
findings underscore the value of repeated lung function assess-
ment, particularly for patients with borderline values or persistent 
symptoms.

Given that COPD is clinically diagnosed by the presence of 
PAL, we compared patients with Unstable PAL to those with 
Stable Not PAL in asthma and to those with Stable PAL in COPD. 
For asthma, the association of Unstable PAL with more severe 
disease, recent diagnosis, ongoing smoking, and greater comor-
bidity burden underscores the need for comprehensive assess-
ment of risk factors and comorbidities. Conversely, in COPD, 
Unstable PAL appears linked to features such as higher BMI, mild 
disease, and elevated FeNO and eosinophil counts—traits that 
could indicate a more dynamic underlying airway inflammation 
or a greater potential for disease modification. These findings 
further emphasize the need to treat patients based on their pre-
senting phenotypes—considering trajectories over time rather 
than relying solely on one-time values or diagnoses in order to 
optimize outcomes.

Upon examining associations with long-term outcomes, our 
findings confirm the utility of PAL as part of a risk assessment 
across the spectrum of obstructive lung disease, regardless of se-
verity. Over the 3-year follow-up period, the presence of PAL was 
linked to worse lung function, a greater symptom burden, and a 
higher risk of moderate and severe exacerbations compared to 
patients without PAL. An important clinical consideration is that 
some landmark randomized controlled trials,38-42 which have sub-
sequently formed the basis of COPD treatment guidelines, used a 
post–BD FEV1/FVC ratio of <0.7 as a key inclusion criterion, mean-
ing that there is not a satisfactory evidence base for the manage-
ment of COPD patients without PAL, as they were not included 
in these trials. This may represent a sizeable group, as PAL was 
not present in approximately one-third to one-quarter of patients 
with a diagnosis of asthma + COPD or COPD, across the range of 
documented severity. This included those graded as having clin-
ically mild disease, who may have exacerbations, activity limita-
tion, and evidence of structural abnormalities.43,44 Determining 
the benefit/risk profile of treatments for patients diagnosed with 
COPD or asthma+COPD, without PAL, is a priority.

Strengths and weaknesses
This analysis has similar strengths and weaknesses to the com-
panion NOVELTY analysis of BDR.14 The study had substantive 
power with >9000 predominantly adult patients and wide gener-
alizability with patients recruited from both primary and second-
ary care in 18 countries. The diagnostic groups were based on the 
treating physicians’ diagnosis or suspected diagnosis of asthma 
and/or COPD. Sensitivity analyses, based on more stringent crite-
ria to define subgroups with a high-likelihood diagnosis of asth-
ma and of COPD, showed similar results to the broader diagnostic 
criteria. We have undertaken multiple statistical comparisons; 
therefore, those not directly related to the primary outcomes 
can be considered exploratory. Another limitation is that we 
have defined PAL by dichotomizing a continuous variable. More 
insights may be derived by examining different levels of airways 
obstruction. However, this was not within the scope of the cur-
rent analysis. We did not have data on trajectories of lung function 
in childhood or early adult life and so were unable to investigate 
the role of impairment of lung function during this stage of life, a 
known predictor of risk of PAL in later adult life.45,46

Conclusion
PAL, the presence of persisting airways obstruction despite ad-
ministration of a BD, is found in approximately one-quarter of 
treated patients with asthma, and in approximately two-thirds of 
those treated for asthma + COPD, or COPD, in a real-life setting. 
The observation that PAL is associated with a greater prevalence 
of multiple cardiovascular comorbidities, markedly worse lung 
function and symptom burden, and more frequent moderate and 
severe exacerbations indicates the importance of recognizing 
this trait in clinical practice. The observations that most patients 
with a diagnosis of asthma who had PAL had never smoked, and 
that in the asthma group PAL was associated with higher blood 
eosinophil and FeNO values, are both of mechanistic and clinical 
importance.
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