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Proton pump inhibitors use is associated with a
lower risk of acute exacerbation and mortality in
patients with coexistent COPD and GERD
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Obijective: The effect of antacid therapy for patients with COPD and gastroesophageal reflux
disease (GERD) remains unclear.

Patients and methods: This nationwide population-based study was conducted using data
from Taiwan’s National Health Insurance Research Database, and enrolled COPD patients
with or without GERD. Patients with COPD who were not prescribed COPD medications were
excluded. Patients with GERD who underwent upper gastrointestinal endoscopy or 24-hour
pH monitoring and received at least 1 antacid were enrolled as symptomatic GERD group. The
primary endpoint was acute exacerbation and mortality.

Results: This study included 3,485 patients with COPD and symptomatic GERD, and 13,938
patients with COPD alone and covered 12,806.57 and 56,809.78 person-years, respectively,
from 2000 to 2011. After multivariate adjustment, symptomatic GERD was associated with
acute exacerbation (adjusted hazard ratio [HR]: 1.35, 95% CI: 1.23-1.48, p<<0.0001) and
mortality (HR: 1.42, 95% CI: 1.25-1.61, p<<0.0001). In the COPD with symptomatic GERD
group, use of proton pump inhibitors was associated with a lower risk of acute exacerbation
and mortality (acute exacerbation, HR 0.31, 95% CI: 0.20-0.50, p<<0.0001; mortality, HR 0.36,
95% CI: 0.20-0.65, p=0.0007), whereas no significant benefit was observed for histamine2-
receptor antagonists.

Conclusion: Use of proton pump inhibitors was associated with a lower risk of acute exacerba-
tion and mortality in the patients with COPD and symptomatic GERD.

Keywords: GERD, COPD, acute exacerbations, death

Introduction

COPD is one of the most common diseases worldwide, characterized by high morbid-
ity and mortality, and poor quality of life.! It is a major global health concern and has
become a global epidemic. In 2015, 3.2 million people died from COPD worldwide,?
and it has been projected to become the third leading cause of death worldwide by 2030
according to estimates by the World Health Organization.® Gastroesophageal reflux
disease (GERD), also known as acid reflux, is a long-term condition where stomach
acid or stomach contents come back up into the esophagus. Previous research*® has
suggested that GERD is more common in patients with COPD than in those without
COPD. In addition, several small studies®” have also suggested that an increase in
the frequency of COPD exacerbations may be associated with the presence of GERD.
GERD has been shown to worsen the control of COPD and to heighten bronchial
reactivity and microaspiration.!® Furthermore, GERD has been reported to increase
the risk of bacterial colonization in the lower respiratory tract and thereby increase the
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risk of acute exacerbations in COPD.!" A systematic review
and meta-analysis'? of 7 observational studies found that
GERD was an independent risk factor for acute exacerbation
in patients with COPD.

One of the most important forms of pharmacologic man-
agement for GERD is antacid therapy, including histamine2-
receptor antagonists (H2RAs) and proton pump inhibitors
(PPIs). PPIs are the most effective acid-suppression medica-
tions available and are the cornerstone of therapy for GERD.
PPI therapy improves both chronic cough and reflux symp-
toms in patients with GERD.!* However, few studies'® have
addressed the role of acid inhibitory treatment in patients with
COPD and GERD. The importance of GERD in patients with
COPD has been highlighted in international guidelines for
COPD.! Importantly, the risk of acute exacerbation!"' has been
reported to be greater in patients with COPD + GERD than
in those with COPD alone. The effect of co-medications on
acute exacerbation of COPD in patients with GERD + COPD
remains unclear. Thus, we conducted this study using data
from a nationwide population-based database to analyze
the distinct effects of PPIs and H2RAs on acute exacerba-
tion of COPD in patients with coexisting COPD and GERD.

Methods

Data source

The National Health Insurance (NHI) program in Taiwan was
initiated by the government in 1995 to provide comprehen-
sive medical coverage to all residents in Taiwan.'" In 2010,
23 million individuals were enrolled in the NHI program
nationwide, with a coverage rate of >99% of the entire popula-
tion in Taiwan. The National Health Research Institute (NHRI)
manages and publicly releases multiple NHI databases for
research purposes. The NHI medical claims databases include
patient characteristics, detailed claims data for examinations,
management, and prescription drugs, and diagnoses for all
hospital inpatients and outpatients. In this cohort study, we
retrieved data for all patients with diagnoses of COPD and
GERD from the National Health Insurance Research Database
(NHIRD). The data used in this study were retrieved from the
Longitudinal Health Insurance Database 2000 (LHID2000) and
2005 (LHID2005), comprising ~1,000,000 randomly sampled
people who were alive in 2000 and 2005, respectively. All reg-
istration files and medical claims for reimbursements of these
individuals were collected from 1995 to 2011. The released
database has been validated by NHRI (http://nhird.nhri.org.
tw/date 01.html) to be representative of the whole Taiwanese
population. The accuracy of the diagnoses recorded in the
NHIRD, such as sleep apnea,'® pneumonia,'® asthma,'* COPD, ¢

tuberculosis contact,'” and tuberculosis'* has been validated.
The study was exempted from full review by the Institutional
Review Board of Taipei Veterans General Hospital because
the datasets consisted of de-identified secondary data.

Study design and population

We conducted a retrospective analysis to evaluate the effects
of PPIs and H2RAs on acute exacerbation of COPD and
mortality in patients with coexisting COPD and GERD. In
this retrospective cohort study, we enrolled adult patients
(=40 years old) with newly-diagnosed COPD (International
Classification of Diseases, Ninth Revision, Clinical Modifica-
tion [ICD-9-CM] codes 491,492, 496) from 2000 to 2009 as
the newly-diagnosed COPD cohort. We identified patients
with a diagnosis of COPD according to these ICD-9-CM
codes in at least 2 recorded outpatient visits or 2 emergency
room visits or 1 hospitalization for COPD. Patients with a
diagnosis of COPD who were not prescribed with COPD
medications within 1 year were excluded. We also enrolled
patients with a diagnosis of GERD using ICD-9-CM codes
530.11 or 530.81. Patients with a diagnosis of GERD who
did not undergo upper gastrointestinal endoscopy or 24-hour
pH monitoring or receive antacids (PPIs and H2R As) within
180 days prior to diagnosis were enrolled as silent GERD.
Newly-diagnosed COPD patients were identified and divided
into 3 cohorts: COPD without GERD (COPD alone group),
COPD with symptomatic GERD, and COPD with silent
GERD. The date of enrollment was defined as the date on
which GERD was initially diagnosed. Four age-, gender-
and year of enrollment-matched groups of patients with
COPD without GERD were randomly selected from the
same datasets. All patients were followed until the date of
death, withdrawal from the NHI program, or 31 December
2011, whichever occurred first. Data on H2RA and PPI pre-
scriptions were extracted. The primary endpoint was acute
exacerbation of COPD and mortality. Patients who were
followed up for <28 days and those diagnosed with GERD
before the study period were excluded.

Potential confounders and classification

of severity

In the analysis of the effects of PPIs and H2RAs on the
reduction of acute exacerbations, we controlled for age,
sex, comorbidities, and COPD severity, and identified the
following comorbidities diagnosed before enrollment that
may have confounded the results: arrhythmia, heart failure,
ischemic heart disease, peripheral vascular disease, stroke,
asthma, psychiatric disorders, and lung cancer.
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The severity of COPD was determined according to the
annual frequency of emergency department visits (0 and =1)
and hospitalizations (0 and =1) for acute exacerbation and
COPD medications (0-2 and =3) in the 1 year before the
index date. The Global Initiative for Chronic Obstructive
Lung Disease guidelines suggest that the frequency of
past exacerbation is an important factor when classifying
COPD severity.'® COPD medications included long-acting
[2-agonists, long-acting muscarinic antagonists, short-acting
[2-agonists, short-acting muscarinic antagonists, inhaled
corticosteroids, and xanthine.

Effect of exposure to PPls and H2RAs

Information on PPIs and H2RAs was extracted to analyze
their effects on developing acute exacerbation of COPD in the
patients with COPD and symptomatic GERD. The patients
who were prescribed with PPIs and H2RAs were assigned
to PPIs and H2R As groups, respectively. The PPIs included
omeprazole, esomeprazole, lansoprazole, rabeprazole, and
pantoprazole. The prescribed H2RAs included cimetidine,
ranitidine, famotidine, nizatidine, and roxatidine. We used
data on prescription of PPIs and H2R As during the follow-up
period and before the first acute exacerbation for each patient,
and calculated the cumulative doses of PPIs and H2RAs in
each 90-day period. Furthermore, we used the WHO defined
daily dose (DDD) to determine whether a dose effect existed.
PPI/H2RA doses of <1 and =1 DDD per day were catego-
rized as low-dose and high-dose groups, respectively.

Statistical analysis

All data extraction, matching, and computations were per-
formed using the SAS 9.4 software package (SAS Institute,
Cary, NC, USA). Comparisons between the 2 groups were
made using the independent Student’s #-test for continuous
variables or Pearson’s y? test for categorical variables, as
appropriate. The Kaplan—-Meier method was used to analyze
survival, with significance assessed by the log-rank test. Cox
proportional hazard regression models were used to determine
the effect of the use of PPIs and H2R As (as a time-dependent
covariate) during the follow-up period. The prescription of
medication in each 90-day period served as time-dependent
covariates. The hazard ratio (HR) for acute exacerbation and
mortality in each period was calculated for each medication.
Other baseline variables were analyzed as non-time-dependent
covariates. Risk factors with a p-value <0.1 in the univariate
analysis were entered into the multivariate analysis. All data
are expressed as means = SD or numbers and percentages
unless otherwise stated. Two-tailed p-values <0.05 were

considered to be significant. All analyses were conducted
using SAS statistical software, version 9.4.

Results

Clinical characteristics of the study
population

We identified 71,185 patients with newly-diagnosed COPD
between 1 January 2000 and 31 December 2009, of whom
6,325 with a diagnosis of GERD before COPD and those with
a follow-up period <28 days (n=5,470) were excluded. The
COPD patients with GERD who did not receive PPIs/H2RAs
or undergo endoscopy or 24-hour pH monitoring within
180 days (n=5,449) were enrolled as COPD with silent
GERD, and the remaining 3,485 patients were classified with
the COPD with symptomatic GERD (COPD + GERD) cohort.
Another 13,938 age-, gender- and year of enrollment-matched
COPD patients without GERD were randomly selected as the
COPD alone cohort. Data for the COPD + GERD and COPD
alone cohorts covered 12,806.57 and 56,809.78 person-years,
respectively, from 2000 to 2011. Figure S1 shows the process
of enrollment and follow-up.

The basic characteristics of the COPD with symptomatic
GERD cohort and COPD alone cohort are shown in Table 1.
The COPD with symptomatic GERD cohort had a shorter
follow-up time (3.67 vs 4.08 years), higher rate of COPD-
related emergency room visits (=1 visit, 4.99% vs 2.20%),
hospitalizations (=1 hospitalization, 15.21% vs 6.12%), and
more prescriptions of COPD medications (=3 drugs, 21.75%
vs 11.41%; all p<0.0001) compared with the COPD alone
cohort. In addition, the COPD with symptomatic GERD
cohort had higher prevalence rates of comorbidities. During
the entire follow-up period, the COPD with symptomatic
GERD group were prescribed with significantly more PPIs
and H2RAs than the COPD alone group (PPIs, 86.89% vs
15.30%; H2RAs, 53.66% vs 23.83%; both p<<0.0001). The
basic characteristics of the COPD with silent GERD cohort
is shown in Table S1.

The effect of GERD on acute

exacerbation and mortality in COPD

Table 2 displays the exacerbation rates and drugs used to
treat exacerbation in the COPD with symptomatic GERD and
COPD alone cohorts. The exacerbation rates were higher in
the COPD with symptomatic GERD cohort than in the COPD
alone cohort. Compared to the COPD alone cohort, the COPD
with symptomatic GERD cohort had more total exacerbations
(rate ratio [RR], 1.78; 95% CI: 1.69-1.87, p<<0.0001), more
outpatient department visits (RR, 1.52; 95% CI: 1.43-1.62,
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Table | Characteristics in COPD with symptomatic GERD (COPD + GERD) cohort and COPD alone cohort

Characteristics COPD + GERD COPD alone p-value
n % n %
N 3,485 13,938
Age, years (mean + SD) 68.06+12.55 67.88+12.27 04162
Age
4049 341 9.78 1,275 9.15 0.8355
50-59 690 19.80 2,855 20.48
60-69 810 23.24 3,170 22.74
70-79 98I 28.15 4,199 30.13
=80 663 19.02 2,439 17.50
Follow-up, years (mean + SD)* 3.67+1.99 4.08%1.85 <0.0001
Sex
Female 1,230 35.29 4,920 35.30 0.9955
Male 2,255 64.71 9,018 64.70
Comorbidities®
Arrhythmia 386 11.08 991 7.11 <0.0001
Heart failure 322 9.24 840 6.03 <0.0001
Ischemic heart disease 812 23.30 2,247 16.12 <0.0001
Peripheral vascular disease 147 4.22 357 2.56 <0.0001
Stroke 746 21.41 1,768 12.68 <0.0001
Asthma 402 11.54 1,183 8.49 <0.0001
Psychiatric disorder 486 13.95 1,173 8.42 <0.0001
Lung cancer 65 1.87 155 .11 0.0004
COPD severity®
COPD-related ED visit <0.0001
0 3,311 95.01 13,631 97.80
=| 174 4.99 307 2.20
COPD-related hospitalization <0.0001
0 2,955 84.79 13,085 93.88
=| 530 15.21 853 6.12
COPD medications® <0.0001
0-2 2,727 78.25 12,347 88.59
=3 758 21.75 1,591 11.41
PPIs® 3,028 86.89 2,132 15.30 <0.0001
H2RAs 1,870 53.66 3,322 23.83 <0.0001

Notes: *Measured from index date to the end of follow-up. ®Measured in | year before index date. <Included long-acting B2-agonists, long-acting muscarinic antagonist, inhaled
corticosteroid, short-acting f2-agonists, short acting muscarinic antagonist, xanthines.
Abbreviations: ED, emergency department; GERD, gastroesophageal reflux disease; H2RAs, histamine2-receptor antagonists; PPls, proton pump inhibitors.

Table 2 Rate of COPD exacerbations in COPD + GERD cohort and COPD alone cohort

Variables COPD + GERD COPD alone Relative risk p-value?
Events Rate® Events Rate® (95% €
Exacerbations of COPD< 2,284 17.83 5,698 10.03 1.78 (1.69-1.87) <0.0001
Moderate exacerbations®
OPD visits 1,286 10.04 3,751 6.60 1.52 (1.43-1.62) <0.0001
ED visits 123 0.96 380 0.67 1.44 (1.16-1.76) 0.0007
Severe exacerbations®
Hospitalizations 875 6.83 1,567 2.76 2.48 (2.28-2.69) <0.0001
ICU admissions 150 .17 246 0.43 2.70 (2.19-3.33) <0.0001
Hospital stay 16,643 129.96 28,028 49.34 2.63 (2.58-2.69) <0.0001
Medications, during exacerbation®
Average dose of steroids (mg, mean * SD)¢ 280.51£524.6 217.8+324.1 <0.0001
Duration of antibiotics (days, median £ SD)® 11£15.70 9+23.53 <0.0001

Notes: ‘Determined by Student’s t-test for normal distributions; Mann—Whitney U test for non-normal distributions. *Incidence rate per 100 person-year. “Exacerbation was
measured from index date to the end of follow-up. “Prednisolone-equivalent fillings. *Included pneumonia-related antibiotics.
Abbreviations: ED, emergency department; GERD, gastroesophageal reflux disease; ICU, intensive care unit; OPD, outpatient department.
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Figure | Kaplan—Meier curve for cumulative risk of AECOPD in COPD patients.

Note: There was a statistically significant difference between the COPD with symptomatic GERD and COPD alone curves (log-rank test, p<<0.0001).
Abbreviations: AECOPD, acute exacerbation of COPD; GERD, gastroesophageal reflux disease.

»<<0.0001), more emergency department visits (RR, 1.44;
95% CI: 1.16—-1.76, p=0.0007), more hospitalizations (RR,
2.48; 95% CI: 2.28-2.69, p<<0.0001), more intensive care
unit admissions (RR, 2.70; 95% CI: 2.19-3.33, p<<0.0001),
and a longer hospital stay (RR, 2.63; 95% CI: 2.58-2.69,
»<0.0001). Similarly, the COPD with symptomatic GERD
group were prescribed with significantly more drugs for
exacerbation than COPD alone group (steroids, 280.5 vs
217.8 mg, p<<0.0001; antibiotics, 11 vs 9 days, p<<0.0001).

Of note, the COPD with symptomatic GERD cohort had
a significantly greater risk of acute exacerbation than the
COPD alone cohort in the Kaplan—Meier analysis (log-rank
test, p<<0.0001; Figure 1). After multivariate adjustment,

symptomatic GERD was independently associated with
acute exacerbation (adjusted HR: 1.35, 95% CI: 1.23—1.48,
»<0.0001; Table S2). Similarly, the COPD with symptom-
atic GERD cohort had a significantly greater hazard of mor-
tality than the COPD alone cohort (log-rank test, p<<0.0001;
Figure 2). Symptomatic GERD was independently associated
with mortality (HR: 1.42, 95% CI: 1.25-1.61, p<<0.0001;
Table S3). In contrast, COPD with silent GERD cohort did
not have a significantly greater hazard of acute exacerbation
and mortality than the COPD alone cohort (Figures 1 and 2).
We identified the following independent risk factors for
both acute exacerbation and mortality in the COPD with
symptomatic GERD cohort: old age, male sex, stroke, more

Kaplan—Meier survival estimates

100 ~~_
S Log-rank test p<0.0001
>
£ 0.95 -
=
©
o)
o
S 0.90
©
2
S 0.85
SO f S —— COPD alone
COPD with symptomatic GERD
0.80 4 - COPD with silent GERD
T T T T T T
0 2 4 6 8 10

Duration (years)

Figure 2 Kaplan-Meier curve for survival probability in COPD patients.

Note: There was a statistically significant difference between the COPD with symptomatic GERD and COPD alone curves (log-rank test, p<<0.0001).

Abbreviation: GERD, gastroesophageal reflux disease.

International Journal of COPD 2018:13

submit your manuscript

2911

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com
https://drive.google.com/file/d/1kPWhPcCJO7BwuAVJkHaNMxhThLlTu6hD/view
https://drive.google.com/file/d/1kPWhPcCJO7BwuAVJkHaNMxhThLlTu6hD/view

Su et al

Dove

Table 3 Association between PPIs/H2RAs use and risk of acute exacerbation and mortality in COPD with symptomatic GERD

Variables Acute exacerbation Mortality
HR (95% CI)* p-value HR (95% CI)* p-value

PPIs®

<1 DDD per day Reference Reference

=| DDD per day 0.31 (0.20-0.50) <0.0001 0.36 (0.20-0.65) 0.0007
H2RAs®

<| DDD per day Reference Reference

=| DDD per day 0.75 (0.47-1.21) 0.2415 0.80 (0.39-1.63) 0.5375

Notes: *Adjusted for all factors listed in Table |; all factors with p<<0.I in univariate analyses were included in the Cox multivariate analysis. ®Medications were analyzed as
time-dependent covariates (time interval: every 90 days), and were followed for a period of | year after the index date.
Abbreviations: DDD, defined daily dose; GERD, gastroesophageal reflux disease; H2RAs, histamine2-receptor antagonists; HR, hazard ratio; PPls, proton pump

inhibitors.

frequent emergency department visits for COPD, more
frequent hospitalization for COPD, and more medications
for COPD (Tables S4 and S5).

Effects of PPIs/H2RAs on acute

exacerbations and mortality

In the COPD with symptomatic GERD group, a high dose
of PPIs (=1 DDD per day) was associated with a signifi-
cantly lower risk of acute exacerbation (HR 0.31, 95% CI:
0.20-0.50, p<<0.0001) compared with a low dose of PPIs
(<1 DDD per day). Furthermore, a high dose of PPIs was
associated with a significantly lower risk of mortality (HR
0.36, 95% CI: 0.20-0.65, p=0.0007) compared with a low
dose of PPIs. In contrast, a high dose of H2RAs (=1 DDD
per day) was associated with an insignificantly lower risk
of acute exacerbation (HR 0.75, 95% CI: 0.47-1.21) and
mortality (HR 0.80, 95% CI: 0.39-1.63) compared with a
low dose of PPIs (<1 DDD per day; Table 3).

Table 4 shows the results of the effects of PPIs/H2RAs
on acute exacerbation and mortality in the patients with
COPD. Compared with the COPD alone group, the patients
in the COPD with symptomatic GERD group who were
treated with low-dose PPIs or H2RAs were associated with
a significantly higher risk of acute exacerbation (HR 1.75,

95% CI: 1.50-2.03, p<<0.0001) and mortality (HR 1.97,95%
CI: 1.56-2.50, p<<0.0001). Furthermore, the patients in the
COPD with symptomatic GERD group who were treated
with high-dose H2R As were still associated with an insigni-
ficantly higher risk of acute exacerbation (HR 1.28; 95% CI:
0.91-1.80) and mortality (HR 1.33, 95% CI: 0.78-2.25) than
those in the COPD alone group. In contrast, the patients in the
COPD with symptomatic GERD group who were treated with
high-dose PPIs were associated with a significantly lower
risk of acute exacerbations (HR, 0.58, 95% CI: 0.38-0.90,
p=0.0156) than those in the COPD alone group. Importantly,
there was no significant difference in the risk of mortality
between the COPD with symptomatic GERD group who were
treated with high-dose PPIs and those in the COPD alone
group (HR 0.95, 95% CI: 0.54—1.67; Table 4).

Discussion

In this study, we demonstrated that COPD patients with
symptomatic GERD had a greater burden of medical care
than those without GERD. In addition, symptomatic GERD
was an independent risk factor for death in the patients with
COPD. We also demonstrated that the use of PPIs was asso-
ciated with a significant reduction in acute exacerbation and
mortality in the COPD patients with symptomatic GERD, but

Table 4 Association between PPIs/H2RAs use and risk of acute exacerbations and mortality in patients with COPD

Variables Acute exacerbation Mortality
HR (95% CI)* p-value HR (95% CI)* p-value
COPD alone Reference Reference
COPD with symptomatic GERD, treated with
PPIs or H2RAs < | DDD/day® 1.75 (1.50-2.03) <0.0001 1.97 (1.56-2.50) <0.0001
H2RAs =| DDD/day* 1.28 (0.91-1.80) 0.1625 1.33 (0.78-2.25) 0.2965
PPIs =1 DDD/day® 0.58 (0.38-0.90) 0.0156 0.95 (0.54-1.67) 0.8471

Notes: *Adjusted for all factors listed in Table [; all factors with p<<0.l in univariate analyses were included in the Cox multivariate analysis. ®"Medications were analyzed as
time-dependent covariates (time interval: every 90 days), and were followed for a period of | year after the index date.
Abbreviations: DDD, defined daily dose; GERD, gastroesophageal reflux disease; H2RAs, histamine2-receptor antagonists; HR, hazard ratio; PPls, proton pump

inhibitors.
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that the use of H2RAs was not. To the best of our knowledge,
this is the largest cohort study to investigate the effect of acid
suppressing medications on the risk of acute exacerbation and
death among COPD patients with symptomatic GERD.

In this study, we enrolled 3,485 COPD patients with
symptomatic GERD and 13,938 COPD patients without
GERD from a real world setting instead of a professional
study, which is of greater value because it more closely
reflects real clinical practice. The COPD cohort was derived
from a national database which minimized selection bias.
Because participation in the NHI program is mandatory
in Taiwan, and as all Taiwanese residents can use medical
service with low copayments, follow-up in NHIRD involves
minimal referral bias. In this study, the diagnosis of COPD
required prescriptions with at least | COPD medication, and
the diagnosis of symptomatic GERD required confirmation
via upper gastrointestinal endoscopy or 24-hour pH moni-
toring. Therefore, the diagnoses of COPD and symptomatic
GERD in our dataset were both thorough and reliable.

Following the GOLD guidelines for COPD,' the severity
of COPD was classified according to the average number of
acute exacerbations per year. In this study, the severity of
COPD was estimated, which helped to eliminate bias caused
by the increased use of medications in patients with severe
COPD. Furthermore, sensitivity analysis was performed to
explore the dose-dependent effect of acid suppressing medi-
cations on acute exacerbation in the COPD with symptomatic
GERD cohort.

Previous epidemiological studies®”*!! have reported that
COPD + GERD was associated with more acute exacerba-
tions compared to COPD without GERD. One questionnaire-
based, cross-sectional survey® in the USA enrolled 86 patients
with COPD and reported that the presence of GERD symp-
toms appeared to be associated with increased exacerba-
tions of COPD. In addition, prospective cohort studies””!!
in Japan which enrolled 82, 67, and 221 COPD patients,
respectively, found that GERD symptoms were an important
factor associated with COPD exacerbations. Moreover, a
large retrospective cohort study in Denmark that enrolled
1,259 COPD patients with GERD showed that GERD was
associated with an increased risk of acute exacerbations of
COPD (HR 2.7,95% CI: 1.3-5.4). However, GERD has been
defined using a self-reported questionnaire in almost all pre-
vious studies.*!"12 In this study, the COPD + GERD cohort
were prescribed significantly more COPD medications and
had more acute exacerbations than the COPD without GERD
cohort. These findings are consistent with those of previous
studies conducted worldwide. Furthermore, the diagnosis of

symptomatic GERD in our study required confirmation via
upper gastrointestinal endoscopy or 24-hour pH monitoring.
Importantly, this is the first study to demonstrate that symp-
tomatic GERD was an independent risk factor for death in
COPD patients.

Antacid medications including PPIs and H2RAs play an
important role in the pharmacologic management of GERD.
PPIs are a more effective treatment for acid reduction in
GERD than H2RAs. In one small prospective cohort study
from Turkey," 13 COPD patients with GERD showed sig-
nificant improvements in COPD symptoms after 2 months
of treatment with PPIs. To the best of our knowledge, this
study is the first to investigate the effect of PPIs and H2RAs
on acute exacerbation and mortality in COPD patients with
symptomatic GERD. We found that PPIs were more effec-
tive in reducing acute exacerbation of COPD and mortality
than H2RAs in COPD patients with symptomatic GERD,
and that H2R As were not beneficial for acute exacerbations
and mortality in COPD patients with symptomatic GERD.
Importantly, our results showed that the use of PPIs was
associated with a significantly lower dose-dependent risk of
acute exacerbation and mortality in the COPD patients with
symptomatic GERD. Additionally, stroke was an indepen-
dent risk factor for both acute exacerbation and mortality
in COPD patients with symptomatic GERD. Dysphagia is
known to be a common and potentially serious complica-
tion of stroke. Patients with stroke may receive nasogastric
tube feeding, which may increase the risk of gastric reflux.
In a screening study,? the prevalence of GERD is as high
as 56% in patients with stroke and associated with aspira-
tion pneumonia. Therefore, physicians should not postpone
treatment for GERD in the hopes of a spontaneous recovery
in COPD patients with stroke.

The results of our study have several implications.
Increasing evidence suggests that PPIs are highly effective
in treating GERD symptoms, and that GERD symptoms are
an independent risk factor for acute exacerbation of COPD.
Our findings strengthen the evidence for the benefits of
PPIs in COPD patients with symptomatic GERD, which
might improve the prescription of PPIs in clinical practice.
Moreover, to the best of our knowledge, this study is the
first to investigate the effect of H2RAs and PPIs on acute
exacerbation and mortality in COPD patients with symp-
tomatic GERD.

Nevertheless, this study has some limitations. First, the
claims-based dataset lacked certain personal information such
as data on smoking and obesity, although these factors appear
to have no influence on the selection of PPIs and H2RAs.
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Second, the results of pulmonary function test and dyspnea
scale were not available. In accordance with recent COPD
guidelines,' however, we used the annual frequency of admis-
sion for COPD to classify severity. Diagnoses of COPD
and GERD that rely on administrative claims data recorded
by physicians or hospitals may be less accurate than those
made in a prospective clinical setting. However, the diag-
nosis of symptomatic GERD required upper gastrointestinal
endoscopy or 24-hour pH monitoring confirmation and the
diagnosis of COPD required the prescription of at least 1
COPD medication. Third, we could not assess drug adherence
directly. However, this bias is toward the null hypothesis
and would lead to an underestimation of the actual effects
of medications. Finally, the external validity of our findings
may be of concern because almost all enrollees were Chinese.
The generalizability of our results to non-Chinese populations
must be verified in further studies.

Conclusion

This study demonstrated a higher acute exacerbation rate
and risk of mortality in patients with COPD and symptom-
atic GERD compared with those with COPD alone. The
use of PPIs decreased the risk of future acute exacerbation
and mortality in the patients with COPD and symptomatic
GERD. Further well-designed studies of patients with COPD
and symptomatic GERD are warranted and should focus on
distinguishing the effects of different antacid medications.
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