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Abstract

Background: Asthma-COPD overlap, persistent airflow limitation with features of both asthma and COPD, is common among
adults whose asthma remains poorly controlled, and these patients have more exacerbations and faster decline than either
phenotype alone [1,2].

Objective: This review synthesizes evidence on spirometric assessment, bronchodilator reversibility, post-bronchodilator
FEV1/FVC, and FEV1 trajectory, for identifying and managing COPD features in uncontrolled asthma.

Methods: We reviewed cohort studies, consensus statements, and trials addressing spirometric phenotyping, fixed obstruction,

reversibility variability, and treatment response in overlap populations.

Findings: Persistent post-bronchodilator FEV1/FVC below 0.70 identifies a subgroup with accelerated decline and exacerbation
risk approaching COPD alone [4,6]; reversibility is often present but variable, limiting its use as a single cut-point [7]; combined

spirometric and inflammatory assessment improves selection for triple therapy [8,30].

Conclusions: Serial spirometry, read alongside symptoms and exacerbation history rather than a single threshold, should anchor
a stepwise assessment pathway for uncontrolled asthma, guiding earlier escalation to combined bronchodilator and

anti-inflammatory therapy [1,31].
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1. Introduction

A substantial minority of adults with a lifelong diagnosis of
asthma never achieve durable symptom control despite
inhaled corticosteroid and long-acting bronchodilator
therapy, and persistent, incompletely reversible airflow
obstruction that overlaps with chronic obstructive
pulmonary disease (COPD) accounts for a meaningful
share of this refractory group. The joint GINA-GOLD
framework describes this presentation, asthma-COPD
overlap (ACO), as a clinical label rather than a single
disease, applied when asthma-type features coexist with
persistent airflow limitation typical of COPD, usually
alongside smoking history, older age at diagnosis, or
long-standing disease duration [1]. Postma and Rabe
argued the overlap is best understood as a spectrum
rather than two intersecting circles, with inflammation,
remodeling, and fixed obstruction varying continuously
rather than sorting cleanly into asthma or COPD [2]. Sin
and colleagues, summarizing a multidisciplinary round
table, proposed a provisional consensus definition built
around spirometric criteria, namely a post-bronchodilator
FEV1/FVC below the lower limit of normal in a patient
with documented asthma [3].

The clinical stakes are substantial. Population and clinic
cohorts consistently show overlapping patients have more
frequent exacerbations, greater healthcare utilization, and
faster functional decline than either phenotype alone.
Menezes and colleagues, analyzing a multinational
cohort, found the overlap phenotype carried significantly
higher exacerbation and hospitalization risk than COPD
or asthma alone [4], and van Boven and colleagues found
ACO patients accumulated more comorbid disease and
higher costs than matched COPD-only patients [5].
Because spirometry is the one test common to both
asthma and COPD guidelines and can be performed
serially at low cost, it has become the practical anchor for
identifying which patients with uncontrolled asthma are
developing COPD-type fixed obstruction. This review
what serial bronchodilator

synthesizes spirometry,

Journal of Pulmonary Medicine and Respiratory Care 02
O © 2026 Somato Publications. All rights reserved.

reversibility testing, and longitudinal FEV1 trajectory
contribute to recognizing and managing COPD features in
uncontrolled asthma, and how that information should
shape a stepwise, spirometry-anchored management
pathway.

2. Defining the overlap and its spirometric
signature

The absence of a single validated biomarker for ACO has
meant that spirometry, imperfect as it is, functions as the
closest thing to a diagnostic anchor the field has. Lange
and colleagues, reviewing COPD phenotyping beyond
FEV1 alone, emphasized that a single post-bronchodilator
FEV1/FVC below 0.70, the fixed GOLD threshold, captures
only part of the picture and should be interpreted
alongside reversibility, symptom trajectory, and
exacerbation history rather than as a stand-alone cutoff
[6]. Tho and colleagues, cataloguing the diagnostic
challenge posed by ACOS, found that virtually all
consensus statements require post-bronchodilator airflow
limitation as a necessary, though not sufficient, criterion,
while differing on how much reversibility, eosinophilia, or
atopy is required in addition [7]. Gibson and McDonald
observed that this heterogeneity has made pooled
prevalence and outcome estimates difficult to compare, a

limitation that persists throughout this literature [8].

Barrecheguren and colleagues argued ACO is best
conceptualized not as a new disease entity but as a
spirometrically defined subgroup within existing asthma
and COPD populations, a framing with practical
consequences: a flag for closer follow-up rather than
grounds for reclassifying diagnosis [9]. Kumbhare and
colleagues, using US population survey data, found a
adults with

physician-diagnosed asthma and smoking history or older

meaningful proportion of
age also met spirometric criteria for COPD, reinforcing
that overlap is common enough to warrant routine
spirometric screening in uncontrolled asthma [10]. Cosio

and colleagues, applying a structured algorithm within a
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COPD found ACO patients had distinct

inflammatory and functional profiles compared with

cohort,

COPD-only patients, supporting spirometry-anchored
subgrouping as clinically meaningful [11].

Table 1: Spirometric and clinical features used across consensus

approaches to identify asthma-COPD overlap in adults with
uncontrolled asthma [3,7,31].

Feature Typical asthma | Typical Asthma-COPD
COPD overlap
Post-bronchodilator | Normal (= LLN) < LLN, < LLN,
FEV1/FVC persistent | persistent
Bronchodilator Often marked Usually Present but
reversibility absent/mild | variable

visit-to-visit

Typical age of onset | Childhood/young | Older adult, | Long-standing

adult smoking asthma, later
history fixed
obstruction
Exacerbation Variable Frequent in | Highest among
frequency advanced | the three
disease groups

3. Fixed airflow obstruction and the trajectory of
decline

The mechanistic case for taking spirometric assessment
seriously in uncontrolled asthma rests substantially on
longitudinal cohort data showing that persistent airflow
limitation, once established, predicts accelerated
functional decline. Fletcher and Peto's foundational
natural-history work established that FEV1 decline
accelerates in susceptible individuals exposed to noxious
stimuli, principally cigarette smoke, and that the slope of
decline, not a single measurement, identifies patients
heading toward disabling obstruction [12]. Lange and
colleagues extended this logic to asthma in a landmark
15-year follow-up, showing adults with asthma who
smoked lost lung function substantially faster than
nonsmoking asthmatics or nonasthmatic smokers, a
synergistic pattern anticipating much of what is now
labeled ACO [13]. De Marco and colleagues found chronic
cough and phlegm, hallmark COPD symptoms, predicted
incident airflow obstruction even without a baseline
COPD diagnosis, underscoring that fixed obstruction can

emerge insidiously in patients labeled asthma [14].
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Figure 1: Mean annual FEV1 decline by phenotype, showing
accelerated loss of lung function in asthma-COPD overlap relative to

either canonical phenotype, drawn from longitudinal cohort follow-up
in asthma and mixed obstructive populations [13,12].

Contoli and colleagues, in a five-year follow-up of patients
with fixed obstruction of asthmatic or COPD origin, found
airway inflammatory patterns converged over time
regardless of starting diagnosis, and fixed obstruction
itself, rather than the original label, predicted decline and
[15].
identified older age, longer disease duration, and lower

exacerbation risk Bumbacea and colleagues
baseline FEV1 as independent correlates of persistent
obstruction failing to normalize despite intensive therapy
in chronic severe asthma, a profile mapping closely onto
the typical ACO patient [16]. Ten Brinke and colleagues
similarly found fixed obstruction on spirometry among
the strongest independent predictors of exacerbation
frequency in difficult-to-treat asthma [17]. Guerra's review
placed these findings in epidemiological context, noting
longitudinal studies consistently identify a subgroup of
adult asthmatics whose trajectory more closely resembles
COPD, particularly with smoking exposure or adult-onset

disease [18].

4. Bronchodilator reversibility: informative but
inconstant

Bronchodilator reversibility testing, historically used to
distinguish asthma from COPD at a single visit, performs
considerably less well as a dichotomous discriminator in
overlap patients, because reversibility here is frequently
present but variable from visit to visit. Tashkin and
colleagues found a substantial proportion of a large COPD
trial population showed significant response on at least
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one occasion, with responder status often changing
between visits, undermining reliance on a single test to
classify phenotype [19]. Calverley and colleagues found
that the choice of criterion, percentage change, absolute
volume change, or peak versus trough, substantially
altered how many patients were classified as reversible,
with poor agreement between methods [20]. Hansen and
found both
obstruction carried independent prognostic information

colleagues reversible and irreversible
for mortality in a mixed asthma-COPD cohort, arguing

against reversibility as a binary diagnostic gate [21].

Tommola and colleagues found smokers with adult-onset
asthma showed a distinct, more COPD-like pattern of
lung-function loss and reduced bronchodilator
responsiveness than never-smokers with the same
nominal diagnosis, illustrating that reversibility captures a
moving target shaped by smoking exposure and duration
[22]. This variability is why the GOLD strategy report
recommends interpreting reversibility in suspected
overlap patients as one input among several rather than a
standalone threshold, and that a single negative test
should not exclude an asthmatic component in a patient

with fixed obstruction and a compatible history [23].

5. Standardized measurement and reference values
None of the spirometric criteria above are meaningful
without technically adequate, properly referenced testing.
Miller ATS/ERS
document remains the technical basis for acceptable and

and colleagues' standardization
reproducible spirometry, specifying criteria that, when
not met, can produce spuriously low or inconsistent
[24].

companion

FEV1/FVC values mimicking fixed obstruction

Pellegrino and colleagues'
interpretive-strategies document cautions against a fixed
0.70 FEV1/FVC threshold without regard to age, since
normal ratios decline physiologically with age and a fixed
cutoff over-diagnoses obstruction in older adults,
precisely the demographic in which ACO is most often

suspected [25]. Quanjer and colleagues' Global Lung

[

©

Function Initiative reference equations address this
height-,
normal

directly, and
ethnicity-adjusted

recommended across major guideline bodies for exactly

providing age-, sex-,

lower limits of now

this borderline population [26].

6. Combining spirometry with inflammatory
markers and treatment response

Because spirometry alone leaves substantial diagnostic
uncertainty in borderline cases, several groups have
examined whether combining it with sputum or blood
inflammatory markers improves both diagnostic clarity
and treatment selection. Kitaguchi and colleagues found
that sputum eosinophilia in patients with overlap
syndrome predicted a significantly better response to
inhaled corticosteroid therapy than eosinophil-poor
overlap patients, suggesting that spirometric confirmation
should
phenotyping rather than end the diagnostic workup [27].

of fixed obstruction trigger inflammatory

Kobayashi and colleagues extended this by characterizing

distinct  inflammatory  phenotypes, eosinophilic,

neutrophilic, and mixed, within a spirometrically defined
ACO cohort, finding that phenotype correlated with both
symptom burden and treatment responsiveness
independent of the degree of airflow obstruction itself
[28].  Suzuki

physiological, and radiological features together, found

and colleagues, examining clinical,
that ACO patients had intermediate emphysema burden
on imaging between typical asthma and typical COPD,
correlating imperfectly with spirometric severity,
reinforcing that spirometry captures function but not the

full structural picture driving that function [29].

Table 2: Spirometry-anchored assessment pathway for adults with

uncontrolled asthma, linking spirometric findings to recommended
next steps [26,27,31].

Spirometric | Additional assessment | Suggested management
finding direction

Normal Adherence/technique | Optimize inhaled therapy
post-BD review before escalation
FEV1/FVC,

poor control
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Spirometric | Additional assessment | Suggested management
finding direction

Fixed Blood/sputum Favor

obstruction, | eosinophils, IgE anti-inflammatory-forward
high BD escalation

reversibility

Fixed Smoking history, Add long-acting
obstruction, |imaging bronchodilator(s); reassess
low BD

reversibility

Accelerated Exacerbation history Consider triple therapy;
FEV1 decline |review specialist referral

on serial

testing
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Figure 2: Annualized exacerbation rate by obstructive phenotype in a

multinational cohort, showing the highest exacerbation burden in the
overlap group [4].

Papaioannou and colleagues, addressing the practical
question of whether ACO is worth diagnosing at all,
argued that the label earns its clinical utility specifically
that
obstruction with

through its treatment implications,
fixed
asthmatic features should prompt consideration of
inhaled

bronchodilator therapy, including triple therapy, rather

namely
spirometrically confirmed

combined corticosteroid and long-acting
than bronchodilator-only strategies appropriate for pure
COPD [30]. Miravitlles and colleagues formalized this
reasoning into a structured algorithm developed jointly by
Spanish asthma and COPD guideline bodies, using major
criteria, very positive bronchodilator response or
blood/sputum eosinophilia with prior asthma diagnosis,
and minor criteria, elevated total IgE or atopy history, to
route spirometrically obstructed patients with an asthma
history toward earlier and

more  aggressive

anti-inflammatory therapy [31]. Louie and colleagues'

3

pharmacotherapeutic review reached a complementary
conclusion from the treatment side, cautioning that
long-acting bronchodilator monotherapy, standard
first-line therapy in pure COPD, is inappropriate in
patients whose spirometric obstruction coexists with an
asthmatic component, given the risk of undertreating
[32].

summarizing the state of ACOS management, likewise

airway inflammation Bujarski and colleagues,
emphasized that spirometric identification of the overlap
phenotype should change the therapeutic default toward
combination anti-inflammatory and bronchodilator

strategies from the outset [33].

7. Quality of life, comorbidity, and the case for
routine spirometric monitoring

Beyond lung function itself, spirometrically defined
overlap correlates with broader measures of disease
burden that make the case for routine, rather than
occasional, spirometric assessment in uncontrolled
asthma. Kauppi and colleagues found that patients
meeting overlap criteria reported significantly lower
quality of life than those with asthma or COPD alone, even
after adjusting for lung function severity, suggesting that
the overlap label captures something about disease
burden beyond FEV1 [34]. Ding and Enstone's structured
literature review, incorporating both published evidence
and physician insight, found consistent agreement that
ACO patients experience greater symptom burden, more
frequent healthcare contact, and physician uncertainty
about optimal management, uncertainty that a defined
spirometric monitoring pathway is intended to reduce
[35]. Marsh and colleagues, examining proportional
classification of COPD phenotypes

demonstrated that spirometric severity alone poorly

more broadly,

predicts symptom burden and healthcare utilization
that

exhaust, a

across obstructive  phenotypes,
should but

comprehensive assessment that also tracks exacerbation

reinforcing

spirometry anchor, not

frequency and patient-reported outcomes over time [36].
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Taken together, this body of evidence supports a practical,
spirometry-anchored monitoring pathway for adults with
uncontrolled asthma: baseline and at least annual
properly
referenced, age-adjusted lower limits of normal rather

post-bronchodilator ~ spirometry  using
than a fixed 0.70 ratio [26,25]; explicit documentation of
bronchodilator response, interpreted as one data point in
a pattern rather than a single gating criterion, given its
visit-to-visit variability [19,20]; tracking of FEV1 trajectory
over successive visits to detect accelerated decline before
it becomes clinically obvious [12,13]; and, when fixed
obstruction is confirmed, reflexive inflammatory
between

bronchodilator-forward and anti-inflammatory-forward

phenotyping to guide the choice

escalation [27,31].

8. Conclusion
Adults with uncontrolled asthma who also carry risk
factors for COPD, smoking history, older age, longer
disease duration, or persistent symptoms despite
escalating inhaled therapy, represent a population in
which spirometry does far more diagnostic and prognostic
work than a single obstruction-versus-not classification.
Post-bronchodilator FEV1/FVC below age-adjusted lower
limits of normal identifies a subgroup with materially
worse exacerbation risk and faster functional decline than
[4,6,1],

reversibility contributes useful but inconstant information

either canonical phenotype bronchodilator
that should never stand alone as a diagnostic gate [19,21],
and combining spirometric confirmation of fixed
obstruction with inflammatory phenotyping meaningfully
improves treatment selection, particularly the decision to
escalate toward combined anti-inflammatory and
bronchodilator therapy [27,31,32]. A structured, serial
spirometric assessment pathway, rather than a one-time
diagnostic threshold applied at a single visit, should
therefore anchor the routine management of adults with
uncontrolled asthma, allowing earlier recognition of
emerging COPD features and earlier, better-targeted

treatment escalation before irreversible decline and its

attendant exacerbation burden become established [3,23].
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