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Abstract

Background: Chronic Obstructive Pulmonary Disease (COPD) is a leading cause of morbidity
and mortality worldwide. While smoking is the main risk factor, a significant subset of COPD
patients are non-smokers. The clinical features and exacerbation risk factors in this population
remain understudied, especially in primary care.
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Objective: To identify risk factors associated with severe exacerbations in non-smoking patients
with COPD in a real-world primary care cohort.

Methods: We conducted a retrospective cohort study using anonymized data from 2,376 patients
diagnosed with COPD in a Spanish primary care setting. Patients were classified according to their
smoking status; only non-smokers (n=1,582) were included in the analysis. Severe exacerbation
was defined as hospitalization or emergency department visits due to COPD worsening. We
performed bivariate analyses and multivariate logistic regression to assess factors associated
with exacerbations.

Results: Among non-smokers, 113 (7.1%) experienced a severe exacerbation. These patients were
significantly older (median 77 vs. 74 years; p=0.003) and had worse lung function (median FEV1:
1.37 vs. 1.70 L; p<0.001). Logistic regression identified atrial fibrillation (OR=2.04; 95% CI: 1.20-
3.39; p=0.007) and bronchiectasis (OR=2.31; 95% CI: 1.42-3.68; p<0.001) as independent predictors
of severe exacerbation.

Conclusion: Among non-smoking COPD patients, older age, atrial fibrillation and bronchiectasis
are significant risk factors for severe exacerbations. These findings highlight the need for
personalized management strategies in non-smoking COPD populations in primary care.
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smoking COPD remains underexplored. Exacerbations,
defined as acute worsening of respiratory symptoms requiring
additional therapy, are major drivers of morbidity, mortality
and health care utilization in COPD P1. Although several
studies have investigated predictors of exacerbations in general
COPD populations ">l few have focused on the non-smoking

Introduction

Chronic Obstructive Pulmonary Disease (COPD) is traditionally
associated with cigarette smoking, which remains the leading
modifiable risk factor worldwide . However, a growing body
of evidence reveals a substantial proportion of COPD patients
who have never smoked, especially in low and middle income

countries . In Europe, non-smoking COPD may account for
up to 25%-45% of all diagnosed cases and in some primary care
settings, this figure can be even higher B,

Non-smoking COPD represents a distinct clinical phenotype.
Environmental exposures (e.g., biomass fuels, occupational
agents), recurrent respiratory infections, poor lung development
and genetic predispositions (e.g., alpha-1 antitrypsin deficiency)
have been implicated as non-tobacco etiologies *3. Compared
to smokers with COPD, non-smokers often present with fewer
emphysematous changes, more preserved lung function, higher
prevalence of bronchiectasis and a predominance of female
patients 18,

Despite its growing relevance, the clinical trajectory of non-
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subgroup.

Moreover, common risk factors such as reduced Forced
Expiratory Volume in 1 second (FEV1), prior exacerbation
history, comorbidities (e.g., cardiovascular disease) and low
Body Mass Index (BMI) may behave differently in non-smokers,
who often have alternative pathophysiological mechanisms
driving their disease !> There is also increasing interest in
the role of comorbid atrial fibrillation and bronchiectasis, both
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of which are prevalent and potentially modifiable conditions in
COPD patients [1>16],

To our knowledge, no prior study has assessed the specific
risk factors associated with severe exacerbation in a well-
characterized cohort of non-smoking COPD patients followed
in primary care. Identifying such predictors is essential to
developing targeted interventions and improving clinical
outcomes (Figure 1).
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Figure 1. ROC curve of the predictive model for severe exacerbation
among non-smoking COPD patients.

Material and Methods
Study design and setting

This was a retrospective, observational cohort study using
anonymized electronic health records from a large primary care
database in Catalonia, Spain. The cohort included patients aged
COPD according to GOLD criteria, who had at least one valid
spirometry and were classified as non-smokers.

Participants

Inclusion criteria: Confirmed COPD diagnosis: Non-smoking
status defined by physician report and EMR documentation. At
least 12 months of follow-up data between 2019 and 2023 (a
S-year period).

Exclusion criteria: Current or former smokers. Incomplete
spirometry or missing key variables.

Variables and Definitions: The primary outcome was
severe exacerbation, defined as requiring emergency care,
hospitalization, or systemic corticosteroids with antibiotics.

Predictor variables included: Demographics (age, sex, living
alone).

Spirometric values: Forced Vital Capacity (FVC), FEVI,
FEV1/FVC ratio. Comorbidities: atrial fibrillation, anemia,
bronchiectasis, heart failure, Chronic Kidney Diseases (CKD),
etc. Living in institutional care or requiring home oxygen.

Statistical analysis: Descriptive statistics were reported using

medians and interquartile ranges or frequencies as appropriate.
Differences between exacerbation and non-exacerbation groups
were compared using chi-square and Mann-Whitney U tests.
Logistic regression was used to identify independent predictors,
adjusting for confounders. Statistical significance was set at
p<0.05.

Results
Baseline Characteristics

Of 1,582 non-smoking COPD patients, 113 (7.1%) experienced
at least one severe exacerbation during the study period.
Patients with exacerbation were older (median age 77 vs. 74
years, p=0.003) and had significantly lower FVC (2.51 vs. 2.88
L, p<0.001) and FEV1 (1.37 vs. 1.70 L, p<0.001). The FEV1/
FVC ratio was also significantly reduced in the exacerbation
group (0.57 vs. 0.62, p<0.001).

Comorbidities

Atrial fibrillation (25.7% vs. 12.7%, p<0.001), bronchiectasis
(26.5% vs. 12.9%, p<0.001), anemia (15.9% vs. 9.0%, p=0.024)
and heart failure (14.2% vs. 6.8%, p=0.007) were more prevalent
among exacerbators.

Multivariate analysis

In logistic regression (AUC=0.78), the following variables were
independently associated with exacerbation:

*  Bronchiectasis (OR 2.31, 95% CI 1.42-3.68, p<0.001)
e Atrial fibrillation (OR 2.04, 95% CI 1.20-3.39, p=0.007)
*  Lower FEV1 (trend but not significant)

*  Age was not an independent predictor after adjustment.

Discussion

This study identifies bronchiectasis and atrial fibrillation as key
independent predictors of severe exacerbation in non-smoking
COPD patients, highlighting the importance of comprehensive
comorbidity assessment in this population.

Bronchiectasis is increasingly recognized as a frequent and
underdiagnosed condition in COPD, especially in non-smokers
and women ['781. Our findings are consistent with prior studies
suggesting that the presence of bronchiectatic changes on
imaging is associated with increased bacterial colonization,
systemic inflammation and exacerbation risk ). The coexistence
of COPD and bronchiectasis-termed the COPD-bronchiectasis
overlap-has been linked to worse clinical outcomes and higher
mortality 2.

Atrial fibrillation was another strong and independent risk
factor. This supports existing literature that links cardiovascular
comorbidities with adverse COPD outcomes 1. Atrial fibrillation
(AF) may worsen ventilation-perfusion mismatch and increase
systemic inflammation, thereby predisposing to exacerbations
(221, Our data echo recent cohort studies from Korea and the UK
that found similar associations 3241,

Interestingly, female sex and anemia were not significant in
multivariate models, despite showing unadjusted differences.
Previous studies have been mixed regarding sex-specific
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differences in COPD exacerbation risk, especially in non-
smokers ). Similarly, the role of anemia remains unclear,
with some suggesting protective effects due to reduced oxygen
demand .

The lack of association between oxygen therapy and exacerbation
likely reflects appropriate prescribing to more severe cases
already under surveillance, introducing potential confounding.

Strengths and Limitations

This is one of the first studies to focus exclusively on non-
smoking COPD in primary care. Strengths include a large,
real-world cohort with confirmed spirometry and detailed
comorbidity coding. Limitations include the retrospective design,
possible residual confounding and the absence of radiological
confirmation for bronchiectasis.

Conclusion

Non-smoking COPD patients are at measurable risk of severe
exacerbations, especially those with bronchiectasis and atrial
fibrillation. These findings suggest the need for routine screening
for structural lung disease and cardiovascular comorbidities in
this subgroup, even in the absence of a smoking history. Future
prospective studies should validate these results and explore
intervention strategies tailored to this emerging phenotype.
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