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ABSTRACT

Background: Gastroesophageal reflux disease (GERD) is a common comorbidity in
chronic respiratory conditions, particularly asthma and chronic obstructive
pulmonary disease (COPD). While both diseases share pathophysiological links with
GERD, the comparative prevalence and clinical impact remain unclear.

Objective: The aim of the present study was to evaluate the prevalence of
gastroesophageal reflux disease (GERD) in patients with asthma and chronic
obstructive pulmonary disease (COPD).

Methodology: This cross-sectional study evaluated 200 asthma patients, 200
COPD patients, and 400 controls at Bolan Medical College using a validated GERD
questionnaire and spirometry-confirmed diagnoses. GERD was defined as weekly
heartburn/regurgitation, with analysis of symptom patterns, medication use, and
temporal relationships. Statistical comparisons employed chi-square tests and
logistic regression (p<0.05 significant).

Results: In the present study prevalence of GERD was significantly higher in patients
with asthma (28.5%) as compared to COPD (18.0%) and participants in controls
group (20.3%). Patients with Asthma showed more frequent heartburn (17.5%) and
regurgitation (11.0%), along with higher rates of extraesophageal symptoms like
dysphagia (35.2%). GERD symptoms began after pulmonary diagnosis in 26.5% of
asthmatics and 27.8% of COPD patients. No significant association was found
between asthma severity and GERD prevalence (p>0.05), though moderate-severe
cases showed a trend toward higher rates.

Conclusion: The present study confirms a distinct GERD-asthma association, with
implications for screening and management in respiratory clinics. Future studies
should explore mechanistic links and assess whether GERD treatment improves
asthma control in this population.
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Introduction

the most common gastrointestinal disorders

characterized with chronic symptoms and
mucosal damage due to the abnormal reflux of gastric
contents into the esophagus.’ It is estimated that GERD
affects approximately 20% of the population in
developed countries, and it is widely accepted that the
burden of GERD has been documented in developing
countries as well.>* GERD is associated with an array of
symptoms, including heartburn, regurgitation, and
extraesophageal symptoms such as asthma exacerb-
ations, laryngitis, and chronic cough. Of these symptoms,
the relationship between GERD and chronic respiratory
diseases (CRDs), particularly asthma, and chronic
obstructive pulmonary disease (COPD), has garnered
considerable attention in research studies; however, the
association is conflicting.
Asthma and chronic obstructive pulmonary disease
(COPD) are two of the most prevalent chronic respiratory
diseases around the world and are significant contribu-
tors to morbidity and healthcare expenditure. Asthma is
defined by airway hyperresponsiveness and chronic
inflammation and affects over 300 million individuals
globally, while COPD, mainly due to smoking and enviro-
nmental exposures, is a leading cause of mortality.*®
Gastroesophageal reflux disease (GERD) frequently
occurs in these patients with possible mechanisms
including microaspiration of gastric contents, vagally
mediated bronchoconstriction and shared inflammatory
pathways.®” However, the prevalence of GERD in asthma
and COPD has been reported in the range of 30% to 90%
for asthma and have shown inconsistent trends in COPD.*
These differences could result from differences in
populations studied, criteria for diagnosing GERD and
study methodology in tertiary referral centers compared
to community primary care settings.
The existing literature indicates that GERD may worsen
respiratory symptoms, decrease quality of life, and
complicate the management of diseases in asthma and
COPD subjects.’ For example, uncontrolled GERD in
patients with asthma was reported to increase broncho-
spasm, nocturnal symptoms and medication usage,"
whereas respiratory medications (e.g. bronchodilators,
corticosteroids) may hypothetically exacerbate GERD by
decreasing the lower esophageal sphincter pressure or
increasing gastric acid secretion. Nevertheless, there is
some debate regarding the directionality of causation
between GERD and chronic respiratory diseases, with
certain studies reporting no significant association.”
The majority of available research on GERD prevalence in
asthma and COPD has focused on Western populations,
and there is less information available on developing
countries which may vary widely in terms of lifestyle,
eating habits, and access to health care. For instance, the

G astroesophageal reflux disease (GERD) is one of

high prevalence of Helicobacter pylori infection and
different GERD phenotypes such as predominant non-
erosive reflux disease in places like Turkey may influence
disease distribution. It is not clear how factors like
socioeconomic status, medication use, or diagnostic
modalities, such as endoscopy or pH probe, may affect
GERD prevalence in respiratory patients.

Given the conflicting evidence and geographical gaps in
the literature, this study aims to evaluate the comparative
prevalence of GERD in patients with asthma and COPD in
a tertiary care setting, using a validated questionnaire to
ensure methodological consistency. With populations
from a developing country, we aim to determine if the
often-reported high prevalence of GERD in patients with
respiratory conditions is prevalent among patients with
other clinical and demographic characteristics.
Additionally, we wanted to consider the timing of GERD
symptom reporting and its relationship to respiratory
symptoms and pulmonary medications as a modifying
influence on reflux symptoms. Our findings may lend
insight into the GERD-asthma-COPD triad that can be
safely shared and used for diagnosis, treatment or
general consideration of the comorbidity across multiple
health systems.

Objective

The aim of the present study was to evaluate the
prevalence of gastroesophageal reflux disease (GERD) in
patients with asthma and chronic obstructive pulmonary
disease (COPD).

Methodology

This cross-sectional study was conducted at the
Department of Pulmonary Medicine and Gastroentero-
logy, Bolan Medical College Quetta, from January 2022 to
March 2023. The study included 200 consecutive asthma
patients diagnosed according to GINA guidelines, 200
COPD patients diagnosed based on GOLD criteria, and
400 age- and sex-matched healthy controls recruited
from the hospital's outpatient department.

Special diagnosis techniques were applied for diagnosis
purposes. The diagnosis of asthma required documented
reversible airway obstruction (> 12% improvement in
FEV1 after bronchodilator administration or a positive
methacholine challenge test). The confirmatory diagnosis
of COPD required a FEV1/FVC of <0.70 after broncho-
dilator administration and a history of > 10 pack-years of
smoking or significant biomass exposure. Chronic
respiratory symptoms or use of acid-suppressive
medications or a diagnosis of GERD were exclusion
criteria for the control group.

Initially data was collected and entered into Microsoft
Excell sheet, specially designed for study purposes. The
required data included the collection involved adminis-
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tration of a culturally adapted, validated GERD questio-
nnaire assessing symptom frequency (heartburn/
regurgitation >once weekly defined as frequent GERD),
additional gastrointestinal symptoms, temporal relation-
ship between respiratory and GERD symptoms, and
medication use. All respiratory patients underwent
spirometry to confirm diagnosis and assess disease
severity. Demographic data, anthropometric measure-
ments, medication history, and comorbidities were
recorded. Once data collection process was completed,
all data were transferred into SPSS version 25 for
statistical analysis. Statistically analysis employing chi-
square tests for the comparison of prevalence of GERD,
t-tests for continuous variables, and logistic regression to
identify GERD risk factors, with p<0.05 considered
significant.

The study received ethical approval (Ref. No. 56-B/21)
IRB department of Bolan Medical College, and all
participants provided written informed consent with
maintained confidentiality.

Results
A total of 800 participants were included in this study.
Among these, 200 diagnosed asthma patients (145

females), 200 COPD patients (58 females), and 400 (180
females) healthy controls (Figure 1).
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Figure 1. Gender base distribution of study cases

COPD Patient Group

The overall prevalence of gastroesophageal reflux
disease (GERD), defined as frequent heartburn and/or
regurgitation (at least once per week), was significantly
higher in the asthma group (28.5%) compared to COPD
(18.0%) and controls (20.3%) (Figure 2). Occasional
symptoms (less than weekly) were also more common in
the asthma group (19.0%) than in the other groups.
Results showed that frequent heartburn was more
(17.5%) among participants of Asthma group as comp-
ared to the patients in other groups. Similarly frequent
regurgitation, overall GERD (weekly+) and occasional
GERD symptoms were also higher in patients with asthma
as compared with the participants in COPD and control
groups (Table 1).

In the present study when we applied Chi-square tests,
results showed statistically significant differences
between asthma and both COPD (p = 0.028) and controls
(p = 0.037), but no significant difference between COPD
and controls (p =0.41).

Results also showed that approximately 26.5% of asthma
patients and 27.8% of COPD patients reported that
GERD symptoms began after the onset of pulmonary
disease. In contrast, 6.0% of asthma and 8.5% of COPD
patients indicated experiencing heartburn before
developing pulmonary disease.

Asthma patients with GERD reported higher frequencies
of additional upper Gastrointestinal (Gl) and Ear Nose

180

58

220
142

Healthy Control

Female

Pak. J. Chest Med. 2024;30(02)

248



Comparative Prevalence of Gastroesophageal Reflux Disease in patients with Asthma and Chronic Obstructive Pulmonary Disease

Sales

20.30%

~—

= Asthma Group = COPD Group - Control Group

Figure 2. Prevalence of GERD among different study groups

Throat (ENT) symptoms compared to controls. Symp-
toms such as dysphagia was higher (35.2%) in asthmatic
group as compared to other two groups. Other symptoms
like dyspepsia, non-cardiac chest pain (NCCP), and
nausea were notably elevated in asthmatic group as
compared to COPD group. The prevalence of all these
symptoms in both asthma and COPD group were also
higher as compared to control group (Table 2). Asthma
patients with frequent GERD symptoms reported signifi-
cantly higher rates of all listed symptoms compared to
asymptomatic counterparts (p < 0.05).

GERD prevalence increased with advancing age, peaking
in the 45-64 age groups among both asthma and COPD
patients. A notable drop was seen in those over 65, likely
influenced by chronic medication use or decreased
symptom perception (Table 3).

In asthma patients, GERD prevalence appeared to rise
with increasing asthma severity. Mild asthmatics showed
a GERD rate of 24.8%, while moderate and severe cases
had GERD rates of 30.4% and 36.0%, respectively.

However, these differences did not reach statistical
significance (p > 0.05).

There was no significant difference in pulmonary
medication use (e.g., bronchodilators, inhaled corticost-
eroids) between asthmatics with and without GERD
symptoms. However, patients with frequent GERD were
more likely to be on proton pump inhibitors or antacids
(Table 4).

Discussion

The present study demonstrates a significantly higher
prevalence of GERD in asthma patients (28.5%)
compared to both COPD patients (18.0%) and healthy
controls (20.3%), reinforcing the well-documented asso-
ciation between asthma and GERD as already discussed
in a study by Bor et al., 2010." Our findings align with prior
studies reporting GERD prevalence rates of 30-89% in
asthmatics, though our results fall at the lower end of this
spectrum, possibly due to differences in population

Table 1. Prevalence of GERD and associated symptoms in different study groups

Frequent heartburn 17.5 12.0 18.2
Frequent regurgitation 11.0 6.0 71

Overall GERD (weekly+) 28.5 18.0 20.3
Occasional GERD symptoms 19.0 14.5 16.8
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Table 2. Prevalence of Additional Symptoms in Asthmatic Patients by GERD Symptom Frequency

Non-cardiac chest pain 52.0 46.5 20.3
Dysphagia 35.2 27.6 10.0
Odynophagia 50.8 32.5 19.7
Dyspepsia 53.0 46.2 24.0
Hiccup 18.2 12.3 3.5
Nausea 22.8 13.7 8.7
Emesis 13.3 5.1 21

characteristics or methodological approaches. Same
results were also discussed by Boulton et al., 2022 and
Shaheen et al., 2003 in their study.'*"® Notably, the lack of
significant difference in GERD prevalence between COPD
patients and controls contrasts with some earlier reports
(Mokhlesi et al., 2001),° suggesting that the GERD-COPD
relationship may be less robust than that of GERD-
asthma.

Results of the present study showed that 26.5% of the
patients with asthma and 27.8% of the patients with
COPD developed GERD symptoms following their
pulmonary disease diagnosis, affirms the hypothesis that
respiratory disease can be a pathogenic factor for GERD.
This result is in agreement with studies suggesting that
airway obstruction elevates transdiaphragmatic pressure
gradients, stimulating reflux.”"® In contrast, the minority of
patients (6.0-8.5%) who experienced GERD as a
precursor to pulmonary disease aligns with the results of a
study conducted by Sontag, 2000." The bidirectional
relationship highlights the necessity of individualized
management in comorbid patients.

Patients with Asthma correlated with GERD had an
increased incidence of extraesophageal symptoms such

Table 3. GERD Prevalence by Age Group

as dysphagia (35.2%), non-cardiac chest pain (52.0%),
and dyspepsia (53.0%), similar to the result of Bor et al.
(2010)." These symptoms were significantly more
common than in COPD or controls, raising the possibility
that asthmatics could have more severe complications
from reflux. The increased rates of odynophagia and
nausea further highlight the broader gastrointestinal
involvement in asthmatic GERD, which may be indicative
ofincreased visceral sensitivity or abnormal motility."
Age-stratified analysis showed the highest GERD
prevalence was found among middle-aged asthmatic and
COPD patients (45-64 years) with a decreasing trend
among older individuals (65+ years). This trend is
consistent with findings by De Marco et al. (2013)," who
suggested that it may be due to age-related changes in
symptom perception or greater use of PPIs. Lack of a
notable relationship between asthma severity and
prevalence of GERD is not in accordance with some
studies (Havemann et al., 2007)" but is consistent with
others (Ates et al., 2014),° suggesting that GERD can
worsen symptoms in all asthma severities instead of
occurring with disease stage.

Medication analysis demonstrated no meaningful associ-

18-34 19.4 11.1 15.3
35-44 25.0 17.6 18.0
45-54 30.1 20.0 215
55-64 32.4 211 23.0
65+ 21.8 19.0 18.5
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Table 4. Medication Use Across GERD Symptom Groups in Asthma Patients

Inhaled bronchodilators 45.0 42.0 59.2
Inhaled corticosteroids 62.3 54.5 67.5
Oral theophylline 20.5 22.0 26.5
Acid-suppressive therapy 16.5 21.0 33.8*
Antacids 14.7 18.5 30.1*

*p < 0.05 when comparing with no-symptom group.

ation between bronchodilators/inhaled corticosteroids
and GERD symptoms, contradicting previous concerns
that these medications worsen reflux. Increased usage in
symptomatic patients (33.8% vs. 16.5% in asympto-
matic) implies clinical appreciation of GERD comorbidity,
as identified in previous work (Bor et al., 2010)." Failure to
demonstrate difference in theophylline usage follows its
previously implicated role in reflux, perhaps a reflection of
modern prescribing habits or doses.

Conclusion

The present study concluded that a significant associ-
ation was found between GERD and asthma. It was found
that 28.5% of individuals with asthma reported a history
of frequent reflux symptoms. This rate was significantly
higher in the patients with asthma when compared with
patients with COPD (18.0%) and healthy control partici-
pants (20.3%). Finidngs of the present study confirm the
association between airway disease and gastroesop-
hageal reflux while also clarifying important differences
between asthma and COPD when considering GERD.
The study noted the time frame when over a quarter of the
patients in the respiratory group developed GERD
symptoms post their pulmonary diagnosis. This indicates
that airway disease may play a role in the pathogenesis of
reflux with changes to thoracic pressure being mecha-
nisms in question.

These findings have important clinical implications. The
high burden of extraesophageal symptoms in asthmatic
patients with GERD (e.g. 35.2% dysphagia and 52.0%
non-cardiac chest pain) points to the importance of
thorough evaluation of GERD symptoms when managing
asthma. Although we did not observe statistically
significant differences between asthma severity and
GERD, we did see a trend towards higher prevalence of
GERD in moderate-to-severe asthma. Thus, it is reason-
able to speculate that reflux and GERD symptoms may be
contributing to the disease burden of asthma regardless
of severity.

References

1. Khalil A, Zaidi SB. Frequency of GERD in Subjects
with COPD: an experience from PNS Shifa. Pak J
Chest Med. 2008;14(4).

2. Locke GR, Talley NJ, Fett SL, Zinsmeister AR, Melton
LJ. Prevalence and clinical spectrum of gastroes-
ophageal reflux: a population-based study in
Olmsted County, Minnesota. Gastroenterol. 1997;
112(5):1448-1456. DOI: 10.1053/gast.1997.v112.
pm9136821.

3. Bor S, Mandiraciollu A, KitapgioXlu G, Caymaz-Bor
C, Gilbert RJ. Gastroesophageal reflux disease in a
low-income region in Turkey. Am J Gastroenterol.
2005;100(4):759-765. DOI: 10.1111/j.1572-0241.
2005.41217 x.

4. American Thoracic Society (ATS). Standards for the
diagnosis and care of patients with chronic
obstructive pulmonary disease. Am J Respir Crit
Care Med. 1995;152(5 Pt 2):S77-S121. DOI:
10.1164/ajrccm/152.5_Pt_2.S77.

5. Global Initiative for Asthma (GINA). Global strategy
for asthma management and prevention, 2023.
Available from URL: https://ginasthma.org.

6. Sontag SJ. Why do the published data fail to clarify
the relationship between gastroesophageal reflux
and asthma? Am J Med. 2000;108(4A):159S-169S.
DOI: 10.1016/s0002-9343(99)00351-0.

7. Fennerty MB. Extraesophageal gastroesophageal
reflux disease. Presentations and approach to
treatment. Gastroenterol Clin North Am. 1999;28(4):
861-873.DO0I: 10.1016/s0889-8553(05)70095-7.

8. Mokhlesi B, Morris AL, Huang CF, Curcio AJ, Barrett
TA, Kamp DW. Increased prevalence of gastroesoph-
ageal reflux symptoms in patients with COPD. Chest.
2001;119(4):1043-1048. DOI:10.1378/chest.119.4.
1043.

Pak. J. Chest Med. 2024;30(02)

251



Comparative Prevalence of Gastroesophageal Reflux Disease in patients with Asthma and Chronic Obstructive Pulmonary Disease

10.

11.

12.

13.

14.

Wahab A, Haqg ZU, Ahmad W, Ashraf S, Farooqi R,
Ullah R. Frequency of Gastroesophageal reflux
disease in patients with Chronic Obstructive
Pulmonary disease admitted to Pulmonology Ward
Khyber Teaching Hospital. Pak J Chest Med.
2019;25(1):27-31.

Chunlertrith K, Boonsawat W, Zaeoue U. Prevalence
of gastroesophageal reflux symptoms in asthma
patients at Srinagarind Hospital. J Med Assoc Thai.
2005;88(5):668-71.

Bor S, Kitapcioglu G, Solak ZA, Ertilav M, Erdinc M.
Prevalence of gastroesophageal reflux disease in
patients with asthma and chronic obstructive pulmo-
nary disease. JJ Gastroenterol Hepatol. 2010;25(2):
309-13.DOI: 10.1111/j.1440-1746.2009.06035.x.

Boulton KH, Dettmar PW. A narrative review of the
prevalence of gastroesophageal reflux disease
(GERD). Ann Esophagus. 2022;5. DOI: 10.21037/
aoe-20-80.

Shaheen N, Provenzale D. The epidemiology of
gastroesophageal reflux disease. Am J Med Sci.
2003;326(5):264-73. DOI: 10.1097/00000441-
200311000-00002.

Bor S, Kitapcioglu G, Solak ZA, Ertilav M, Erdinc M.
Prevalence of gastroesophageal reflux disease in
patients with asthma and chronic obstructive
pulmonary disease. J Gastroenterol Hepatol.
2010;25(2):309-13. DOI: 10.1111/j.1440-1746.2009.
06035.x.

15.

16.

17.

18.

19.

20.

Ghassap SA, Rashad Al, Alamri SA, Alrakhimy HD.
Asthma and Chronic Obstructive Pulmonary Disease
(COPD): Gastro-Oesophageal Reflux Disease
(GERD). Int J Health Sci. 2018;2(S1):277-96. DOI:
10.53730/ijhs.v2nS1.15217.

Sontag SJ. Why do the published data fail to clarify
the relationship between gastroesophageal reflux
and asthma? Am J Med. 2000;108(4A):159S-169S.
DOI:10.1016/s0002-9343(99)00351-0.

Durazzo M, Lupi G, Cicerchia F, Ferro A, Barutta F,
Beccuti G, et al. Extra-esophageal presentation of
gastroesophageal reflux disease: 2020 update. J Clin
Med. 2020;9(8):2559. DOI: 10.3390/jcm9082559.

De Marco R, Pesce G, Marcon A, Accordini S,
Antonicelli L, Bugiani M, et al. The coexistence of
asthma and chronic obstructive pulmonary disease
(COPD): prevalence and risk factors in young,
middle-aged and elderly people from the general
population. PloS one. 2013;8(5):e62985. DOI:
10.1371/journal.pone.0062985.

Havemann BD, Henderson CA, El-Serag HB. The
association between gastro-oesophageal reflux
disease and asthma: a systematic review. Gut.
2007;56(12):1654-64. DOI: 10.1136/gut.2007.
122465.

Ates F, Vaezi MF. Insight into the relationship between
gastroesophageal reflux disease and asthma. Clin
Gastroenterol Hepatol. 2014;10(11):729. PMID:
28435409; PMCID: PMC5395714.

Pak. J. Chest Med. 2024;30(02)

252



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

