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Background/Aims: Gastroesophageal reflux disease is one of the most common
causes of chronic cough and is a potential risk factor for the exacerbation of chron-
ic obstructive pulmonary disease (COPD). The aim of this study was to investigate
the prevalence and risk factors for reflux esophagitis (RE) in COPD patients.
Methods: From our hospital database, between September 2006 and April 2010,
we searched for subjects who were 40 years old or older and had undergone both
postbronchodilator spirometry and esophagogastroduodenoscopy (EGD). COPD
was defined as having a ratio of forced expiratory volume in 1 second to forced vital
capacity < 0.7 in postbronchodilator spirometry and no abnormality causing air-
way obstruction, except emphysematous changes, on a chest X-ray. The diagnosis
of RE was based on a mucosal break surrounding the distal esophageal sphincter
through EGD.

Results: In total, 253 patients with COPD were enrolled. The prevalence of RE in
COPD was 30% (76/253). Multiple logistic regression analyses revealed that age
(odds ratio [OR], 0.950; 95% confidence interval [CI], 0.918 to 0.983; p = 0.003), smok-
ing pack-years (OR, 1.015; 95% CI, 1.004 t0 1.025; p = 0.006), and inhaled anticholin-
ergics (OR, 0.516; 95% CI, 0.271 to 0.982; p = 0.044) were independently associated
with RE in COPD patients.

Conclusions: The prevalence of RE in our COPD patients was higher than that re-
ported previously in the Korean general population. In COPD, smoking increased
the risk of RE, whereas inhaled anticholinergics may be associated with a reduced
risk of RE.

Keywords: Pulmonary disease, chronic obstructive; Esophagitis, peptic; Preva-
lence; Risk factors

INTRODUCTION

eventually, increased mortality [1,2]. Preventing exacer-
bations remains a primary goal of management but is

Chronic obstructive pulmonary disease (COPD) is not
only a lung disease but also a systemic inflammatory
disease [1]. Exacerbations of COPD are associated with
a rapid decline in lung function, worsening quality
of life, a substantial economic burden to society, and,

Copyright ©) 2014 The Korean Association of Internal Medicine
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/3.0f) which permits unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

difficult because the cause(s) of acute exacerbations of
COPD remain(s) largely unknown [1].
Gastroesophageal reflux (GER) is one of the most
common causes of chronic cough [3] and has been re-
ported more frequently in COPD patients than in those
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without COPD [4-7]. GER has been suggested to be a
risk factor for COPD exacerbations [4,8-11]. In an an-
imal model, micro-aspiration due to GER induced a
bronchiolitis obliterans-like reaction [12]. A study in
Taiwan reported that COPD was an independent fac-
tor associated with reflux esophagitis (RE) [13]. The
gold standards for the diagnosis of gastroesophageal
reflux disease (GERD) are esophagogastroduodenosco-
py (EGD) and 24-hour esophageal pH monitoring [14].
EGD allows direct visualization of an esophageal muco-
sal break, which is direct evidence of RE [14]. However,
because symptomatic diagnosis is simple and readily
applicable in clinical practice, most studies have inves-
tigated the prevalence of GER in COPD patients using
questionnaires [4,6,8-11]. Some have used 24-hour pH
monitoring [7,15].

In Korea, diseases of the upper gastrointestinal (UGI)
tract are more common than in Western countries,
possibly due to the relatively spicy and salty food, and
the incidence of stomach cancer has been the highest
among all types of cancer. Thus, under a health screen-
ing program of the Korean National Health Insurance
System, all people can receive EGD or a UGI series ev-
ery 2 years from the age of 40 [10].

The aim of this study was to investigate the preva-
lence and risk factors for RE in COPD patients.

METHODS

Study subjects and design

We collected data retrospectively from patients with
COPD, aged 40 and older, who had undergone both
postbronchodilator spirometry and EGD at Ewha
Womans University Mokdong Hospital between Sep-
tember 2006 and April 2010. The Institutional Review
Board of Ewha Womans University Mokdong Hospital
approved the analysis of the data.

COPD was defined as a ratio of forced expiratory vol-
ume in 1 second (FEV)) to forced vital capacity (FVC)
of <o0.7 in postbronchodilator spirometry, according
to the criteria of the Global Initiative for Obstructive
Lung Disease (GOLD) [1]. We excluded those who had
an abnormality affecting lung function, such as old
tuberculosis scars, bronchiectasis, pulmonary fibrosis
on a chest X-ray, and those who had a UGI malignancy,
a previous history of UGI surgery, or a hiatal hernia.
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Also, patients with a body mass index > 30 kg/m? were
excluded because obesity is a well-known risk factor
for RE [17]. Finally, 253 patient files were reviewed ret-
rospectively and data on age, gender, height, weight,
smoking history, comorbidities, medication records,
and UGI symptoms were collected.

Postbronchodilator spirometry and esophagogas-
troduodenoscopy

Postbronchodilator spirometry was performed as rec-
ommended by the American Thoracic Society using
the Vmax 22 (Sensor Medics, Yorba Linda, CA, USA)
[18]. The following values were evaluated: postbroncho-
dilator FEV , FVC, and the ratio of FEV, to FVC (FEV,/
FVC). RE was diagnosed as a mucosal break surround-
ing the distal esophageal sphincter through EGD by an
endoscopy specialist in the Division of Gastroenterolo-
gy, which was performed within 6 months of the post-
bronchodilator spirometry.

Statistical analysis

Statistical analyses were performed using the SPSS
version 18.0 (IBM Co., Armonk, NY, USA). Data are ex-
pressed as mean + SD, medians (interquartile range), or
number (%). The assumption of the normal distribu-
tion of data was tested with the Shapiro-Wilk statistic.
Differences between the groups were tested using Stu-
dent t test for parametric variables, the Mann-Whitney
U test for nonparametric variables, or the chi-square
test. A multiple logistic regression analysis was used
to identify independent factors associated with RE in
COPD patients. Statistical significance was accepted
for p values < 0.05.

RESULTS

The prevalence of RE in COPD patients was 30% (76/253)
(Table 1). The clinical characteristics and comparisons
according to the presence or absence of RE are shown
in Table 1. One or more of heartburn, regurgitation,
dyspepsia, or epigastric pain, were reported in 79%
(200/253) (Table 2). Among those symptoms, heartburn
had the highest specificity (97%) and predictive value
for RE (odds ratio [OR], 3.490; 95% confidence interval
[CI], 1.071 to 11.370; p = 0.038). Although COPD patients
with RE showed higher mean FVC (p = 0.002), FVC %
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predicted (p = 0.017), and FEV, than those without RE
(p = o.010), there was no difference in FEV % predicted
or the severity of airflow limitation by GOLD (Table 3).
COPD patients without RE used more inhaled anticho-
linergics than those with RE (p = 0.014) (Table 4).

Multiple logistic regression analyses revealed that
age (OR, 0.950; 95% CI, 0.918 to 0.983; p = 0.003), smok-
ing pack-years (OR, 1.015; 95% CI, 1.004 to 1.025; p =
0.006), and inhaled anticholinergics (OR, 0.516; 95%
CI, 0.271 to 0.982; p = 0.044) were independent factors
associated with RE in COPD (Table 5).

DISCUSSION

In our study, the prevalence of RE in COPD was 30%,
which is higher than that reported previously in the
Korean general population (Table 6) [19-22] and Asia
[23]. Generally, the prevalence of GERD in Asia is known
to be lower than that in Western countries [17,23]. Dent
et al. [17] reported that the prevalence of GERD was
15% to 20% in America and Europe, but <5% in Asia
through a systematic review. Reasons for the difference
may include the fact that Asians generally have lower

Table 1. Clinical characteristics of patients with chronic obstructive pulmonary disease according to the presence or absence of RE

. Total RE No RE
Variable o) o) - pvalue
Age, yr 67+9 65+8 69+9 0.002
Male 219 (87) 68(90) 151 (85) 0373
BMI, kg/m* 22 (20-25) 22 (21-25) 21 (19—24) 0333
Diabetes mellitus 55 (22) 18 (24) 37 (21) 0.623
Smoking
Smoker 203 (80) 64 (84) 139 (79) 0.298
Current smoker 103 (41) 34 (45) 69 (39) 0.522
Ex-smoker 100 (40) 30 (40) 70 (40)
Never smoker 50 (20) 12 (16) 38 (22)
Smoking amount, pack-yr 30 (10—45) 30 (11-59) 30 (10—40) 0.107

Values are presented as mean + SD, number (%), or medians (interquartile range).

RE, reflux esophagitis; BMI, body mass index.

Table 2. Gastrointestinal symptoms and EGD findings in chronic patients with chronic obstructive pulmonary disease ac-

cording to the presence or absence of RE

Total

RE No RE

Variable ) o) — pvalue

Gastrointestinal symptoms 200 (79) 58 (76) 142 (80) 0.484
Epigastric pain 135 (53) 37(49) 98 (55) 0329
Dyspepsia 86 (34) 27(36) 59 (33) 0.736
Regurgitation 13 (5) 7(9) 6(3) 0.055
Heartburn 12 (5) 7(9) 5(3) 0.028

EGD findings
Candidiasis 24 (10) 4(s) 20 (11) 0.133
Gastritis 206 (81) 61 (80) 145 (82) 0.756
Gastric ulcer 56 (22) 15 (20) 41 (23) 0.547
Duodenal ulcer 25 (10) 11 (15) 14 (8) 0.109

Values are presented as number (%).
RE, reflux esophagitis; EGD, esophagogastroduodenoscopy.
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Table 3. Postbronchodilator spirometry in patients with chronic obstructive pulmonary disease according to the presence or

absence of RE
Total RE No RE
Variable value
(n=253) (n =76) (n=177) i

FVC,L 2.91 (2.14-3.58) 3.19 (2.45—4.00) 2.81 (2.01-3.49) 0.002
FVC % predicted 84+ 23 89 + 22 81+23 0.017
FEV,, L 1.54 (0.97-2.04) 1.70 (1.16-2.31) 132 (0.95-1.92) 0.010
FEV, % predicted 64 + 22 67 + 24 63+ 22 0.185
FEV,/FVC, % 54 (43-63) 55 (43—63) 54 (43-63) 0.766
GOLD classification 0.211

=80 70 (28) 27(36) 43 (24)

=50 and < 8o 112 (44) 31 (42) 81 (46)

=30and <50 54 (21) 12 (16) 42 (24)

<30 17 (7) 6(8) 10 (6)

Values are presented as medians (interquartile range), mean + SD, or number (%).
RE, reflux esophagitis; FVC, forced vital capacity; FEV,, forced expiratory volume in 1 second; GOLD, Global Initiative for

Obstructive Lung Disease.

Table 4. Medication history in patients with chronic obstructive pulmonary disease according to the presence or absence of RE

. Total RE No RE

Variable fasag) (n=76) - pvalue
Inhaled anticholinergics 165 (65) 41 (54) 124 (70) 0.014

Tiotropium 115 (46) 32 (42) 83 (47) 0.483

Ipratropium 61 (24) 9(11) 52.(30) 0.003
ICS + LABA 115 (45) 39 (51) 76 (43) 0.220
Theophylline 52 (21) 14 (18) 38 (22) 0.582
Oral B2-agonists 40 (16) 12 (16) 28 (16) 0.995
Oral corticosteroid 29 (12) 9(12) 20 (11) 0.901
Oral bisphosphonate 21(8) 6(8) 15 (9) 0.878
Proton pump inhibitors 58 (23) 27 (36) 31 (18) 0.002
H, blockers 56 (22) 15 (20) 41 (23) 0.547
Sucralfate 49 (20) 15 (20) 34 (20) 0.922

Values are presented as number (%).

RE, reflux esophagitis; ICS, inhaled corticosteroid; LABA, long-acting B2-agonist.

body mass indices, lower secretion of gastric acid, and
higher pressure in the lower esophageal sphincter than
Westerners. However, the prevalence of GERD has been
increasing, possibly due to the recently more western-
ized diet and weight gains in Korea [16]. The prevalence
of RE has also increased [16,19-22].

The diagnosis of GERD only requires distinct reflux
symptoms, whereas RE requires mucosal changes in

http://dx.doi.org/10.3904/kjim.2014.29.4.466

the esophagus, and GER is confirmed by measuring
esophageal pH through 24 hour ambulatory pH mon-
itoring [14,16]. Most studies of GERD in COPD have
used self-reported questionnaires [4,6,8-11] though
some have measured esophageal pH [7,15]. The prev-
alence of GERD in patients with pulmonary disease,
including COPD, was 20% higher than those with
other conditions except pulmonary disease [6]. Sever-
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Table 5. Risk factors for reflux esophagitis in patients with chronic obstructive pulmonary disease by multiple logistic regres-

sion analyses

Variable Odds ratio 95% CI pvalue
Age, yr 0.950 0.918-0.983 0.003
Smoking amount, pack-yr 1.015 1.004-1.025 0.006
BMI, kg/m* 1.003 0.924-1.088 0.946
Postbronchodilator FEV, % predicted 1.007 0.991-1.023 0383
Anticholinergics 0.516 0.271-0.982 0.044
ICS + LABA 1.657 0.886-3.097 0.114
Theophylline 0.964 0.431-2.155 0.929
Oral B2-agonists 0.924 0.405-2.108 0.850
Oral corticosteroid 1.412 0.541-3.685 0.480

CI, confidence interval; BMI, body mass index; FEV1, forced expiratory volume in 1 second; ICS, inhaled corticosteroid; LABA,

long-acting B2-agonist.

Table 6. Prevalence of reflux esophagitis in Korea

Study Subjects Sample size Prevalence, %
Lee et al. [19] Health screening 1996-1997 7,015 3.4
Lee et al. [20] Health screening 2003-2005 3,188 9.2

Shim et al. [21]
Noh et al. [22]

Health screening

Health screening

25,536 7-9

2008-2009 2,388 12.0

al studies measuring esophageal pH have shown sim-
ilar results [7,15]. However, patients with symptoms
suggesting GER do not always have RE [24], and even
if reflux of gastric acid at the esophagogastric junction
occurs, it does not always cause symptoms [7,15] or mu-
cosal changes in the esophagus. Although we did not
use a prospectively designed systematic questionnaire,
we collected data as to whether patients presented with
one of four symptoms—heartburn, regurgitation, epi-
gastric pain, and dyspepsia—Dby reviewing medical re-
cords. More than three-quarters of the subjects com-
plained of one or more of those symptoms. Although
heartburn and regurgitation are known to be specific
for RE [14], only heartburn predicted RE statistically in
this study. There are many patients with UGI diseases
in Korea, and diseases other than RE were identified
in 81% of our subjects. Most COPD patients are elderly
and current or ex-smokers. Because symptoms do not
always reflect GERD [24] and old age and smoking are
well-known risk factors for GERD [17], the prevalence
of GERD may be overestimated using a self-question-
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naire in COPD patients. Thus, EGD may be an accurate
diagnostic tool for GERD in COPD patients.

In the multivariate analysis, smoking was a signifi-
cant independent risk factor, similar to the results of
other studies [13,16]. Smoking is a well-known risk fac-
tor for RE and reduces the pressure of the lower esoph-
ageal sphincter [25,26]. Advanced age is another known
risk factor for RE [24], whereas our study apparently
showed the opposite. One reason may be that all the
subjects were at least middle-aged; indeed, the mean
age was 67 years. Another point is that EGD is too in-
vasive for routine use in very elderly persons. Casanova
et al. [7] also failed to show an association between age
and GER in COPD patients.

In this study, use of inhaled anticholinergics seemed
to decrease the risk of RE. A previous study reported
that relative risk of GERD increased with use of inhaled
anticholinergics [s]. Both centrally and peripherally
acting anticholinergic drugs reduce lower esophageal
sphincter pressure. However, tiotropium reduced lung
inflammation in a mouse model of chronic GER [27].
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Inhaled anticholinergics, which block the muscarinic
receptors from the larynx to the smallest airway and
alveoli, are prescribed as a bronchodilator for COPD
patients. However, they have also been used for chron-
ic cough, particularly chronic bronchitis [28]. Chronic
cough is one of the most common symptoms in COPD
patients. Chronic bronchitis and GERD are the most
common causes of chronic cough [3]. Vigorous cough-
ing can result in vomiting, and may aggravate GER.
Ipratropium is effective even for cough hypersensitiv-
ity induced by upper respiratory tract infection [29].
Although inhaled corticosteroids are known to be ef-
fective in chronic cough, especially asthma [3], our
subjects had COPD exclusively. Tiotropium inhibits
cough reflex sensitivity to capsaicin in subjects with
acute viral upper respiratory tract infection [30]. The
antitussive effect of tiotropium may occur through a
mechanism other than bronchodilation. Thus, inhaled
anticholinergics may reduce GER through suppressing
chronic cough. If so, they may be more eftective in pa-
tients with predominantly chronic bronchitis rather
than emphysema. The effects of inhaled anticholin-
ergics on RE should be evaluated in further well-de-
signed studies.

In this study, there was no difference in use of inhaled
corticosteroids according to the presence or absence of
RE in COPD. However, Garcia Rodriguez et al. [s5] re-
ported that the prevalence of GER increased according
to the use of inhaled corticosteroids. In another study,
the effect of medication was not statistically significant
or hard to evaluate because COPD patients are usually
treated with multiple medications and have both pul-
monary and other systemic problems [7]. When a pa-
tient takes multiple drugs at the same time, as well as
COPD medication(s), drug interactions are likely.

In one study, COPD patients with FEV, <50% pre-
dicted showed a high prevalence of GERD ([6,7]. They
did not use EGD. Our subjects showed no difference
according to the severity of airway obstruction.

The present study had several limitations. It was
a retrospective cohort study of a limited number of
subjects. We did not use a systemic questionnaire for
GERD. There may have been selection bias. If a COPD
patient underwent EGD, this indicates that the patient
already had symptoms or at least was concerned about
UGI disease. Thus, the prevalence would be overesti-
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mated. Nevertheless, because there has been no report
of RE using EGD in COPD patients, this may also be a
strength. We found a negative association between the
presence of RE and the use of inhaled anticholinergics.
However, whether inhaled anticholinergics can truly
reduce the risk of RE should be answered by well-de-
signed prospective studies.

In conclusion, physicians should consider GER as
one of the most important comorbidities because it is
one of the most common causes of chronic cough as
well as a risk factor of COPD exacerbation.

KEY MESSAGE

1. Because reflux esophagitis (RE) was found in
30% of our subjects with chronic obstructive
pulmonary disease (COPD), active evaluat ion
and management of RE are needed to improve
quality of life and possibly reduce exacerbations.

2. In COPD, use of inhaled anticholinergics may be
associated with a decreased risk of reflux esoph-
agitis.
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