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Summary

Background: As the clinical significance of chronic bronchitis among smokers without airflow
obstruction is unclear, we sought to determine morbidity associated with this disorder.
Methods: We examined subjects from the COPDGene study and compared those with FEV1/FVC
�0.70, no diagnosis of asthma and chronic bronchitis as defined as a history of cough and phlegm
productionfor�3months/year for�2years (NCB) tonon-obstructedsubjectswithoutchronicbron-
chitis (CB-).Multivariate analysis was used to determine factors associatedwith and impact ofNCB.
Results: We identified597NCB and 4283 CB- subjects. NCBparticipantswere younger (55.4 vs. 57.2
years, p < 0.001) with greater tobacco exposure (42.9 vs. 37.8 pack-years, p < 0.001) and more
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often current smokers;more frequently reported occupational exposure to fumes (52.8% vs. 42.2%,
p< 0.001), dust for�1year (55.3%vs. 42.0%,p< 0.001)andwere less likely tobecurrentlyworking.
NCB subjects demonstrated worse quality-of-life (SGRQ 35.6 vs. 15.1, p < 0.001) and exercise ca-
pacity (walk distance 415 vs. 449 m, p < 0.001) and more frequently reported respiratory “flare-
ups” requiring treatment with antibiotics or steroids (0.30 vs. 0.10 annual events/subject,
p < 0.001) prior to enrollment and during follow-up (0.34 vs. 0.16 annual events/subject,
p < 0.001). In multivariate analysis, current smoking, GERD, sleep apnea and occupational expo-
sures were significantly associated with NCB.
Conclusions: While longitudinal datawill be needed todeterminewhetherNCBprogresses toCOPD,
NCBpatientshavepoorerquality-of-life,exercisecapacityand frequent respiratoryevents.Beyond
smoking cessation interventions, further research is warranted to determine the benefit of other
therapeutics in this population.

Clinical Trials Registration # NCT00608764 (http://clinicaltrials.gov/show/NCT00608764).
Link to study protocol: http://www.copdgene.org/sites/default/files/COPDGeneProtocol-5-0_

06-19-2009.pdf.
ª 2013 Elsevier Ltd. All rights reserved.

Introduction

The pathways involved in the development of COPD and
lung cancer after exposure to tobacco smoke involve airway
inflammation, oxidative damage and impaired repair [1,2].
Chronic cough and phlegm in smokers have also been
correlated with pathologic, functional, and molecular sig-
natures of chronic inflammation [3e5]. Cross-sectional

studies have validated the existence of a chronic bron-
chitis phenotype among smokers with established airway
obstruction [6,7]. While several population based studies
have reported poorer quality-of-life (QOL), more frequent
infections and accelerated lung function decline [8e11] in
these patients, the impact of chronic bronchitis in those
without airflow obstruction is less clear. Epidemiologic
studies suggest chronic bronchitis is a risk factor for inci-
dental airflow obstruction, but mainly within subjects
younger than 50 years of age [8]. Therefore is possible that
in some patients, non-obstructive chronic bronchitis (NCB)
is an early presentation of COPD whereas in others it may
be a distinct disorder. In the absence of airflow obstruction,
however, this group of patients is typically overlooked with
respect to assessment and the development of treatments.
Using participants from the COPDGene study who were all
current or former smokers without airflow obstruction and
without history of asthma, in a cross-sectional design and
with additional follow-up for two years, we hypothesized
that when compared to those without chronic bronchitis
symptoms, subjects with non-obstructive chronic bronchitis
(NCB) would have worse quality of life, poorer exercise
tolerance and more frequent respiratory events at baseline
and during follow-up.

Methods

Patient selection

Briefly, the COPDGene Study (http://www.copdgene.org/),
described in detail previously [12] is a NHLBI-funded multi-
center investigation of the genetic epidemiology of
smoking-related lung disease, which recently completed
inclusion of the baseline cohort of more than 10,000 par-
ticipants (Clinical Trials Registration # NCT00608764). Sub-
jects were enrolled between January 2008 and June 2011.
Inclusion criteria include ability to give informed consent;
age 45e80 years; cigarette smoking �10 pack years; and
willingness to undergo study-related testing including
spirometry and a chest CT scan. For our analysis, all subjects

Abbreviations

NCB non-obstructive chronic bronchitis
CB- chronic bronchitis symptoms absent
FEV1 forced expiratory volume in the first

second
FVC forced vital capacity
SGRQ Saint-George’s Respiratory

Questionnaire
GERD gastro-esophageal reflux disease
COPD chronic obstructive pulmonary disease
QOL quality-of-life
GOLD Global Initiative for Obstructive Lung

Disease
NHANESNational Health and Nutrition

Examination Survey
SF-36 Short Form Health Survey, 36-item
SF-36 PCS physical component score of the SF-

36
SF-36 MCS mental component score of the SF-36
BMI body mass index
MMRC Modified Medical Research Council

Dyspnea Score
6MWD six-minute walking distance
OR odds ratio
OSA obstructive sleep apnea
MCID minimal clinically important difference
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