Clinical Relevance and Therapeutic Findings of Chronic Cough
Related to Laryngopharyngeal Reflux Disease™
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Summary: Objective. To investigate clinical significance of chronic cough in patients with laryngopharyngeal
reflux disease (LPRD) and evaluate the potential of cough as a predictor for clinical findings and treatment
outcomes.

Methods. Data of patients with a positive diagnosis of LPRD at the 24-hour hypopharyngeal-esophageal
multi-channel intraluminal impedance-pH monitoring (HEMII-pH) prospectively followed at the European
Reflux Clinic and Elsan Hospital from January 2017 to August 2024 were retrieved. Four study groups were
established based on chronic cough severity. Between-group analysis included HEMII-pH parameters (number
and pH of pharyngeal reflux events), pretreatment and post treatment reflux symptom scores (RSS), reflux sign
assessment (RSA), and gastrointestinal endoscopy findings.

Results. The study included 523 patients [303 females (57.9%) and 220 males (42.1%)]. Of the 523 patients with
LPRD, 326 (62.3%) had mild-to-severe chronic cough. The mean ages of patients ranged from 50.3 to 52.
7 years. The cough severity score was associated with the severity of otolaryngological, digestive, and non-cough
respiratory symptoms, with the mildest presentations in patients without chronic cough. The magnitude of
pretreatment to post treatment changes in RSS and RSA decreased as cough severity increased. Patients with
chronic cough demonstrated higher post therapeutic otolaryngological and non-cough respiratory symptom
scores, while there were no significant differences across groups for digestive symptoms. The therapeutic re-
sponse rate was 75.1%, without demonstrating significant differences between patients with chronic cough (75.
9%) and those without (73.8%). The cough severity score was a predictor of the post treatment RSS (r, = 0.222;
P =0.001).

Conclusion. Chronic cough is a predominant symptom in LPRD with a prevalence of 62.3%. At baseline
presentation, chronic cough severity is suggestive of a significant prognostic indicator of LPRD RSS severity.
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INTRODUCTION
Laryngopharyngeal reflux disease (LPRD) is a disease of the
upper aerodigestive tract resulting from the direct and/or in-
direct effects of gastroduodenal content reflux, inducing
morphological and/or neurological changes in the upper
aerodigestive tract.” LPRD is commonly associated with
laryngopharyngeal symptoms, including globus sensation,
throat clearing, mucus, or chronic cough.z"‘ In otolar-
yngology and pulmonology settings, LPRD and gastro-
esophageal reflux disease (GERD) are identified in 10%-52%
of outpatients presenting with chronic cough.” © Patients with
chronic cough are challenging because this symptom leads to
significant impairments of quality of life (QoL), and the

Accepted for publication March 5, 2025.
* Vesale and Roi Baudouin Foundations.

From the *Department of Surgery, Faculty of Medicine, UMONS Research
Institute for Health Sciences and Technology, University of Mons (UMons), Mons,
Belgium; tDepartment of Otolaryngology - Head and Neck Surgery, Foch Hospital,
School of Medicine, UFR Simone Veil, Université Versailles Saint-Quentin-en-
Yvelines (Paris Saclay University), Paris, France; $Department of Otolaryngology,
Polyclinic of Poitiers, Elsan Hospital, Poitiers, France; and the §Department of
Otolaryngology-Head and Neck Surgery, CHU Saint-Pierre (CHU de Bruxelles),
Brussels, Belgium.

Address correspondence and reprint requests to: Jérome R. Lechien, Department
of Surgery, University of Mons, Mons, Belgium. E-mail: Jerome.Lechien@umon-
s.ac.be

Journal of Voice, Vol xx, No xx, pp. XXX—XXX

0892-1997

© 2025 The Voice Foundation. Published by Elsevier Inc. All rights are reserved,

including those for text and data mining, Al training, and similar technologies.

https://doi.org/10.1016/j.jvoice.2025.03.011

medical therapeutic responses can be unpredictable.”* The
multifactorial pathogenesis of reflux-related chronic cough,
involving reflux theory, reflex theory, weakly acid reflux, and
esophageal dysmotility, often results in suboptimal outcomes
with standard LPRD treatments.” Furthermore, the pre-
valence and clinical significance of LPRD-associated chronic
cough remain understudied, with limited data available from
small cohort studies.

The present study investigated the clinical significance of
chronic cough in LPRD, evaluating its utility as a predictor
of diagnostic parameters and treatment response.

METHODS

Subjects and setting

This study was a retrospective case series with prospective data
on LPRD patients who were consecutively recruited from
September 2017 to August 2024 in two European Hospitals
(Poitiers Elsan Polyclinic and CHU Saint-Pierre of Brussels).
Patients were followed by the author of the study (J.R.L.) and
a retired otolaryngologist for laryngopharyngeal symptoms
and findings lasting for more than 8 weeks according to the
same prospective protocol. According to the Dubai consensus,'
the LPRD diagnosis was considered for patients with more
than one acidic, weakly acidic, or alkaline pharyngeal reflux
events at the 24-hour hypopharyngeal-esophageal multi-
channel intraluminal impedance-pH testing (HEMII-pH).
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Gastrointestinal (GI) endoscopy was indicated in patients with
GERD symptoms and findings, history of Barrett metaplasia,
and for aging patients (> 60 years). Patients were excluded if
they had severe neurological or psychiatric disorders, head and
neck malignancies, asthma, chronic obstructive pulmonary
disease, or a history of neck radiotherapy. Specifically, patients
included in this study underwent pulmonary evaluation prior
to referral to the reflux clinic. Patients with active and un-
treated allergies (skin prick test/RAST) were excluded. Patient
with a long history of treated and asymptomatic allergies were
included.

The prospective protocol was approved by the ethics com-
mittee (CHU Saint-Pierre, Brussels, n°BE076201837630).
Patients consented to participate. The STROBE Statement was
followed for this paper.'’

Hypopharyngeal-esophageal multi-channel
intraluminal impedance-pH monitoring

The placement of the HEMII-pH probe was consistent
with the Dubai Consensus Criteria and the European
Guidelines for managing and treating LPRS."'' The ca-
theter was composed of eight impedance ring pairs and
2 pH electrodes (Versaflex Z®, LPR ZNID22+8R FGS
9000-17, Medtronic, Hauts-de-France, France). Six im-
pedance segments were placed along the esophagus zones
(Z1-Z6) below the upper esophageal sphincter (UES). Two
pharyngeal impedance segments were placed 1 and 2 cm
above the UES. The LPRD was based on the identification
of more than one acidic (pH < 4.0), or nonacidic
(pH = 4.0) hypopharyngeal reflux events at the 24-hour
HEMII-pH. A hypopharyngeal reflux event was an episode
reaching the pharyngeal sensors. GERD diagnosis was
based on the Lyon guidelines, which consider the diagnosis
for patients with Los Angeles grade C and D esophagitis,
long-segment Barrett’s mucosa, peptic esophageal stricture,
and acid exposure time in the distal esophagus > 6% of
24 hours."”

Symptoms, findings, and cough

Reflux Symptom Score (RSS)'” and Reflux Sign Assess-
ment (RSA)'* were used to document LPRD and GERD
symptoms and findings. The RSS evaluates frequency and
severity of otolaryngological, digestive, and respiratory
symptoms, and their related impact on QoL (RSS-QoL)."”
From the RSS, the “troublesome cough” item was used to
assess cough presence (scored as 0 or 1) and severity (rated
from 1 to 25). Based on score distribution, cough severity
was classified as mild (1-4), moderate (5-9), or severe (> 9).
The RSA signs were assessed in a blinded manner by two
laryngologists (the author of this paper and the retired
laryngologist), demonstrating adequate inter-rater relia-
bility (r, = 0.663) regarding previous studies.'”

Therapeutic strategies and responses

The therapeutic regimen was based on the European
guidelines for treating LPRD,'" which consider a 3-month
diet and standardized therapy combining proton pump

inhibitor (PPI; pantoprazole 40 mg/day) with postmeal
antacids (Riopan®, Takeda, Zaventem, Belgium) or algi-
nates (Gaviscon®, Reckitt Benckiser, Slough, UK), both
administered three times daily. Therapeutic regimens were
prescribed according to diagnosis: GERD and acidic
LPRD patients received PPI with alginate, whereas non-
acidic LPRD patients were treated with alginate or ma-
galdrate. A standardized anti-reflux dietary and lifestyle
protocol was recommended for all patients.'""'> Treatment
response was evaluated using 3-month RSS changes, with
the following criteria: no response (RSS increase, no
change, or <20% reduction), mild-to-moderate response
(20.1%-60% RSS reduction), and high-to-complete re-
sponse (60.1%-100% RSS reduction).'®

Statistical methods

Statistical Package for the Social Sciences for Windows
(SPSS version 29.0; IBM Corp, Armonk, NY) was used for
statistical analyses. According to variables, the between-
group differences in demographic, HEMII-pH, GI endo-
scopy, clinical, and therapeutic outcomes were investigated
with Kruskal-Wallis test and Chi-square. The pretreatment
to post treatment symptom and finding changes were as-
sessed with the Wilcoxon Rank test. The influence of cough
severity on clinical and therapeutic outcomes was in-
vestigated through the Spearman correlation coefficient,
which was considered as low (k < 0.40), moderate (k
= 0.40-0.60), and strong (k > 0.60), respectively. A level of
significance of P < 0.05 was used.

RESULTS

The study included 523 patients [303 females (57.9%) and
220 males (42.1%)]. Of the 523 patients with LPRD, 326
(62.3%) had mild-to-severe chronic cough. In 23.5% of
LPRD cases, patients judged their cough as severe using
RSS. The mean ages of patients ranged from 50.3 to
52.7 years (Table 1). There were no significant differences
between groups for demographics, HEMII-pH, and GI
endoscopy findings. The 24-hour HEMII-pH revealed no
significant differences in acid exposure time, esophageal, or
pharyngeal reflux events between patients with and without
chronic cough. The predominant pattern showed acidic
reflux events in the distal esophagus and nonacidic reflux
events in the pharynx, occurring primarily daytime and in
the upright position. The GI endoscopy revealed hiatal
hernia and esophagitis in 25.6%-43.3% of patients, without
demonstrating significant differences across groups.

Clinical findings

Baseline symptoms and findings of patient groups are re-
ported in Table 2. Symptom severity for otolaryngological,
digestive, and non-cough respiratory manifestations de-
monstrated a progressive increase correlating with chronic
cough severity, with the mildest presentations in patients
without chronic cough and the most severe in those with
severe chronic cough (Table 2). The RSA laryngeal and
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TABLE 1.
Demographics and Gastrointestinal Findings

No-chronic cough Chronic cough

Characteristics (N=197) Mild (N=138) Moderate (N=65) Severe (N=123) P value
Mean age (range, years) 50.3 + 15.1 51.1 + 16.6 519 = 15.4 52.7 + 15.5 NS
Body mass index (mean, SD) 24.9 + 4.3 24.9 + 5.2 24.8 + 6.9 25.6 + 5.4 NS
Gender (N, %)

Female 103 (52.3) 68 (49.3) 47 (72.3) 85 (69.1) NS
Male 94 (47.7) 70 (50.7) 18 (27.7) 37 (30.8)
Gastrointestinal endoscopy N=112 N =90 N =49 N = 88

Normal 28 (25.0) 23 (25.6) 19 (38.8) 21 (23.9) NS
Esophagitis 38 (33.9) 39 (43.3) 15 (30.6) 26 (29.5) NS
Hiatal hernia 30 (26.8) 23 (25.6) 15 (30.6) 25 (28.4) NS
LES insufficiency 45 (40.2) 31 (34.4) 19 (38.8) 37 (42.0) NS
Gastritis 35 (31.2) 28 (31.1) 13 (26.5) 25 (28.4) NS
Helicobacter pylori infection 12 (10.7) 5 (5.6) 1 (2.0) 2 (2.3) NS
HEMII-pH feature (mean, SD)

Distal esophageal reflux events

Acid esophageal reflux events 38.7 = 35.6 53.3 + 89.1 46.1 + 33.7 416 = 41.1 NS
Nonacid esophageal reflux events 28.2 = 25.2 289 = 284 38.0 £ 27.0 349 = 35.9 NS
Total number of distal esophageal events 63.5 + 46.6 89.5 + 102.8 83.2 + 35.2 74.9 + 53.5 NS
Pharyngeal events

Pharyngeal acid reflux events 99 + 8 10.8 + 15.8 15.0 + 19.5 11.6 + 16.3 NS
Pharyngeal nonacid reflux events 271 = 424 21.1 = 24.9 19.0 = 14.7 27.6 = 63.7 NS
Total number of pharyngeal events 36.6 = 42.0 34.6 = 415 34.0 = 21.2 38.6 = 63.9 NS
Position events

Pharyngeal event upright 34.2 + 414 28.7 + 29.2 30.8 + 20.4 325 + 64.2 NS
Pharyngeal event supine 44 + 8.7 49 + 16.0 4.7 + 5.2 6.4 + 10.7 NS
Number of patients with GERD (%) NS
Acid exposure time (%) 13.4 + 23.9 13.1 + 19.1 11.9 + 19.9 11.3 £ 21.9 NS

Abbreviations: GERD, gastroesophageal reflux disease; HEMIl-pH, hypopharyngeal-esophageal multi-channel intraluminal impedance-pH monitoring; LES,
lower esophageal sphincter; N, number; NS, nonsignificant; SD, standard deviation.

total scores were significantly higher in patients without
chronic cough compared with others (Table 2).

The pretreatment to post treatment changes in symptoms
and findings are reported in Table 3. The magnitude of
treatment response, measured by changes (Z) in RSS and
RSA scores (including otolaryngological and digestive
parameters), decreased as chronic cough severity increased.
Patients with severe chronic cough demonstrated sig-
nificantly less improvement in their pre-to-post-treatment
scores compared with those with milder or no-chronic
cough. At the 3-month post treatment, significant inter-
group differences persisted in total RSS and their otolar-
yngological and respiratory subscores, while digestive RSS
subscores showed no significant variation between groups.
The RSA evaluation revealed comparable scores across
groups for all subscores (oral, pharyngeal, laryngeal, and
total scores).

Therapeutic responses

The therapeutic response rates of patient groups are re-
ported in Table 4. The overall therapeutic response rate
was 75.1%, with group-specific rates ranging from 71.6% to
80.5%. The therapeutic response rates of patients with and
without chronic cough were 75.9% and 73.8%, respectively.

While the five therapeutic response subcategories showed
no significant differences between groups, non-chronic
cough patients tended to achieve higher complete response
rates than those with chronic cough, though this difference
approached but did not reach statistical significance
(P = 0.080).

Associations

The cough severity score was significantly associated with
the baseline otolaryngological RSS (r; = 0.335; P = 0.001)
and total RSS (r, = 0.488; P = 0.001). Moreover, the cough
severity score was a predictor of the 3-month otolar-
yngological RSS (r, = 203; P = 0.001), and 3-month RSS
(ry = 0.222; P = 0.001). A low but significant association
was found between the number of nonacid distal esopha-
geal reflux events, and the cough severity score (r, = 0.146;
P =0.035).

DISCUSSION
Cough has been found to be the most frequent ambulatory
visit complaint across all ages in the United States.”'’
While cough frequently manifests as acute or subacute, its
persistence over 8 weeks defines it as chronic cough.'® The



4

Journal of Voice, Vol. xx, No. xx, Xxxxx

TABLE 2.
Clinical Presentation of Patients

No-chronic cough

Chronic cough

Reflux symptom score (N =197) Mild (N=138) Moderate (N=65) Severe (N=123) P value
Otolaryngological symptoms

1. Voice disorder 4.0 + 6.9 53 + 6.4 6.9 + 8.0 8.0 + 8.7 0.001
2. Throat pain 47 + 7.2 6.3 + 7.6 8.7 + 85 9.3 + 9.0 0.001
3. Odynophagia 25 + 55 40 + 5.9 41 + 6.4 5.0 + 7.1 0.001
4. Dysphagia 2.0 =+ 5.2 3.6 + 5.1 40 + 5.2 6.1 + 7.8 0.001
5. Throat clearing 6.5 + 8.6 9.0 + 8.2 11.7 = 9.0 13.6 =+ 94 0.001
6. Globus sensation 6.3 + 8.6 79 x 83 11.0 = 9.7 13.5 + 9.7 0.001
7. Excess throat mucus 8.3 + 9.6 11.1 £ 15.7 15.1 + 8.9 1356 + 9.6 0.001
8. Ear pressure/pain 28 £ 5.2 3.8 + 5.7 39 + 64 55 + 7.4 0.003
9. Tongue burning 1.9 + 5.2 34 + 73 41 = 8.0 3.5 + 6.7 0.003
Otolaryngological score 39.2 + 31.6 54.4 + 37.5 69.4 + 404 77.9 = 47.8 0.001
Digestive symptoms

1. Heartburn 6.4 + 8.2 7.6 = 8.2 9.7 + 8.0 10.3 + 9.3 0.001
2. Regurgitations or burps 39 + 6.8 44 + 6.0 5.6 + 7.1 8.7 + 9.1 0.001
3. Abdominal pain 3.7 £+ 6.6 39 + 64 42 + 6.3 5.6 + 7.8 NS
4. Diarrheas 23 £ 55 21 + 4.6 39 + 6.6 35 + 6.5 0.040
5. Constipation 24 + 52 29 + 5.9 44 + 6.6 40 + 7.4 0.044
6. Indigestion 20 + 4.8 23 £ 43 3.8 £ 6.4 35 +£59 0.001
7. Abdominal distension 52 + 7.6 59 + 7.2 8.1+ 7.1 8.1 + 9.1 0.001
8. Halitosis 48 + 7.9 44 = 7.4 7.1 + 83 5.8 + 8.1 0.041
9. Nausea 1.6 = 3.8 24 £ 5.0 3.9 £ 5.6 4.4 + 6.6 0.001
Digestive score 32.2 + 28.7 35.9 + 33.0 50.8 + 35.4 53.8 + 41.9 0.001
Respiratory symptoms

1. Cough after eating/lying down 0.4 + 1.7 1.8 + 2.1 5.6 £ 5.5 17.0 = 8.2 0.001
2. Cough 0.0* 1.9 + 1.4* 7.7 £ 1.9*% 15.7 + 8.1* 0.001
3. Breathing difficulties 1.9 + 45 26 + 53 3.7 + 5.2 54 + 7.5 0.001
4. Chest pain 27 £ 55 52 + 7.6 6.5 + 6.7 9.1 + 94 0.001
Respiratory score 49 + 9.0 114 + 11.8 23.6 = 10.0 471 = 21.2 0.001
RSS total score 76.3 + 52.6 101.8 + 66.5 143.8 + 70.0 178.8 + 91.7 0.001
RSS—Quality of Life Score 22.6 + 14.0 31.2 + 16.4 41.3 + 18.8 45.7 + 20.6 0.001
Reflux Sign Assessment

Oral score 54 + 2.3 5.0 + 24 54 + 2.1 54 + 1.9 NS
Pharyngeal score 9.0 + 43 6.6 + 4.1 8.1 + 3.6 9.7 + 43 NS
Laryngeal score 13.2 + 5.8 8.7 = 5.1 84 + 4.9 115 = 5.2 0.018
RSA total score 274 = 84 20.0 = 8.1 21.8 + 6.6 257 + 7.3 0.010

*Cough item was considered as the inclusion criteria. Results consist of mean and standard deviation. Abbreviations: NS, nonsignificant; RSA, reflux sign

assessment; RSS, reflux symptom score.

prevalence of chronic cough ranges from 5.0% to 12.7% in
Western country populations.'”*’

Considering all consecutive LPRD outpatients visiting
our departments over a 7-year period, the prevalence of
chronic cough in LPRD patients was established to 62.3%
of cases, which is substantially high compared with the
findings of the literature. In a recent review, Wu et al re-
ported that chronic cough was found in approximately
10%-59% of patients with GERD,” while others indicated
that approximately 20% of patients with chronic cough
have diagnosed with LPRD.*”"** The variable prevalence
rates of chronic cough among reflux populations across
studies can be attributed to heterogeneous diagnostic cri-
teria and diverse patient selection protocols. Thus, over the
past decade, investigations of chronic cough prevalence in
reflux patients have based the reflux diagnosis on GERD-

related symptoms, GI endoscopy findings, Montreal cri-
teria, Lyon consensus, or used nonstandardized GERD
diagnostic criteria, thereby failing to distinguish between
GERD and LPRD as distinct conditions.” To date, the
pathophysiological and clinical pattern differences across
GERD and LPRD are well-known, and it is not surprising
to find a higher-than-expected prevalence of chronic cough
in LPRD patients who predominantly do not meet GERD
diagnostic criteria. The consideration of LPRD and not
only GERD in patients with chronic cough makes parti-
cularly sense regarding the low rate (26%) of chronic cough
patients who are managed successfully without the need for
numerous investigations to find the etiology.”

The development of chronic cough in patients with reflux
disease has long been attributed to several pathophysiolo-
gical mechanisms, including microaspiration, esophageal
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TABLE 3.
Pretreatment to Post Treatment Symptom and Finding Changes
Clinical outcomes Pretreatment 3 month Post Treatment V4 P value Intergroup
Otolaryngological RSS
No-chronic cough 39.2 + 31.6 26.3 £ 29.2 -b.24 0.001
Mild chronic cough 54.4 + 37.5 35.5 + 34.6 -5.18 0.001
Moderate chronic cough 69.4 + 404 37.1 = 39.1 -4.63 0.001 0.001
Severe chronic cough 77.9 = 47.8 48.9 + 39.3 -4.57 0.001
Digestive RSS
No-chronic cough 32.2 + 28.7 22.7 = 25.6 -4.70 0.001
Mild chronic cough 35.9 + 33.0 25.0 + 29.7 —4.58 0.001
Moderate chronic cough 50.8 + 35.4 22.3 = 26.2 -4.47 0.001 NS
Severe chronic cough 53.8 + 41.9 329 + 38.3 -4.00 0.001
Respiratory RSS
No-chronic cough 49 + 9.0 34 £ 7.0 -1.19 NS
Mild chronic cough 11.4 + 11.8 11.7 + 17.3 -2.04 0.041
Moderate chronic cough 23.6 = 10.0 11.3 = 16.0 -3.97 0.001 0.001
Severe chronic cough 471 = 21.2 26.8 =+ 235 -5.22 0.001
RSS total score
No-chronic cough 76.3 = 52.6 52.4 + 49.9 -5.44 0.001
Mild chronic cough 101.8 + 66.5 72.9 + 66.6 —4.85 0.001
Moderate chronic cough 143.8 = 70.0 70.7 = 73.9 —4.65 0.001 0.001
Severe chronic cough 178.8 = 91.7 108.6 + 88.8 -5.40 0.001
Reflux Sign Assessment
No-chronic cough 274 £+ 85 20.6 = 8.1 -5.19 0.001
Mild chronic cough 27.3 + 8.2 20.1 = 8.1 -5.17 0.001
Moderate chronic cough 30.0 + 7.2 21.8 + 6.6 -4.50 0.001 NS
Severe chronic cough 25.7 + 7.3 21.3 £ 8.2 -3.43 0.001
Results consist of mean and standard deviation. Abbreviations: RSS, reflux symptom score; Z, difference.
TABLE 4.
Therapeutic Responses
Chronic cough
Therapeutic response No-chronic cough Mild Moderate Severe P value
No response 26.2 28.4 19.5 21.0
Mild response 7.1 10.8 12.2 9.9
Moderate response 13.5 19.6 19.5 22.2 NS
High response 17.5 19.6 24.4 21.0
Complete response 35.7 21.6 24.4 25.9

Results consist of percentages of patients among groups. Abbreviations: mo, month; NS, nonsignificant.

dysmotility, pepsin-induced upper aerodigestive tract mu-
cosa injuries, and the reflex theory, which consists of sti-
mulation of the subesophageal mucosal receptors by reflux
contents, activating the cough center through the eso-
phagus and ultimately causing the bronchial cough reflex.”
The similarity in HEMII-pH patterns and GI endoscopy
findings between LPRD patients with and without chronic
cough—including predominant daytime nonacidic phar-
yngeal reflux events, comparable acid exposure times, and
equivalent rates of esophageal abnormalities—challenges
the hypothesis of GERD-induced reflex mechanisms as
primary drivers of neurogenic cough. The absence of ele-
vated digestive symptom scores in patients with chronic
cough and the strong correlation between cough severity

and otolaryngological symptoms (excluding cough from
RSS otolaryngological subcategories) are additional ob-
servations suggesting that GERD and esophageal acid re-
flux irritation play a minimal role in the development of
reflux-induced chronic cough.

Meta-analyses demonstrate limited efficacy of conven-
tional reflux therapies, including PPIs, in managing reflux-
induced chronic cough, with significantly lower response
rates compared with classical GERD symptoms (odds ratio
for clinical failure: 0.24; 95% CI: 0.04-1.27).”> This ther-
apeutic challenge has led some authors to consider reflux-
induced chronic cough as a relatively treatment-refractory
condition.”” In this study, the therapeutic response rates
were comparable between patients with chronic cough
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(75.9%) and those without chronic cough (73.8%), which
may be attributed to the combined use of alginates and
antacids that effectively target both acidic and nonacidic
reflux events. To the best of our knowledge, there is no
study comparing the effectiveness of alginates, antacids
versus PPIs in the management of reflux-induced chronic
cough, which limits our comparison with the literature.
However, in a prospective controlled study, Wilkie
et al compared the effectiveness of PPIs versus PPIs plus
Gaviscon in the management of patients with suspected
LPRD.” The authors did not demonstrate a benefit of
adding PPIs to alginate in the symptom relief of patients,
including cough symptom.”® Then, suboptimal therapeutic
outcomes reported in previous studies may be attributed to
the exclusive use of PPIs, which fail to address nonacidic
reflux events.

The predominance of nonacidic pharyngeal reflux events in
chronic cough patients may suggest a potential pathogenic role
of gastroduodenal enzymes that remain active at alkaline pH.
Recent preliminary data identified elastase as a key biomarker
in the saliva of LPRD patients.”’ The alkaline salivary pH of
LPRD patients combined to the presence of elastase in
the upper aerodigestive tract mucosa may suggest that elastase
and other alkaline-activated enzymes (eg, trypsin and bile
acids) could contribute to respiratory mucosal injuries and
subsequent symptomatology, including chronic cough. Inter-
estingly, Sacco et al demonstrated significantly elevated elastase
concentrations in bronchoalveolar lavage specimens from
children with GERD compared with controls, which suggested
that elastase plays an important role in GERD-associated re-
spiratory symptomatology in pediatric populations.”

The large number of patients and the use of 24-hour
HEMII-pH are the primary strengths of this study, ad-
dressing a critical limitation in existing literature where
objective LPRD diagnostic criteria were frequently absent
in the evaluation of reflux-associated chronic cough. The
careful exclusion of confounding conditions associated
with chronic cough, including asthma, chronic obstructive
pulmonary disease, and allergy, is an additional strength.

Both RSS and RSA are nonspecific clinical instruments
and, therefore, the lack of a specific patient-reported out-
come questionnaire dedicated to chronic cough is the pri-
mary limitation of the present study. Moreover, some
important conditions have not been explored in patients,
including diet, lifestyle habits, and autonomic nerve dys-
function, which can significantly influence pharyngeal re-
flux event pathophysiology,” and the potential
heterogeneous distribution across patient groups. In the
present study, data of patients with asthma, lung disorders,
chronic rhinosinusitis, and untreated allergy were excluded.
Nevertheless, there was the possibility that some cough-
associated conditions may have escaped detection through
our inclusion criteria, especially neurogenic cough, inhaled
irritants, or apnea. The possibility to have patients with
several cough triggers may explain the less likely to respond
to reflux treatment.

CONCLUSION

Chronic cough concerns a substantial proportion of LPRD
patients (62.3%), with symptom severity correlating with
other otolaryngological and digestive symptoms. The
consideration of personalized therapy, combining PPIs,
alginates, or antacids, yields favorable therapeutic out-
comes (75.1%), despite attenuated symptom improvement
in patients with chronic cough.

Author Contributions

Jérome R. Lechien: Patients were recruited from the Reflux
Consultation of the author of the paper. Contributions:
Design, acquisition of data, data analysis and interpreta-
tion, drafting, final approval, and accountability for the
work; final approval of the version to be published;
agreement to be accountable for all aspects of the work in
ensuring that questions related to the accuracy or integrity
of any part of the work are appropriately investigated and
resolved.

Declaration of Competing Interest
The author has no financial interest in the subject under
discussion. All authors have read and approved the paper.
Would you be so kind to consider this paper and send us
the reviewer’s comments.

Acknowledgments
Dr. Francois Bobin (retired laryngologist) for the blinded
finding assessment. Alexandra Rodriguez, Mihaela Horoi,
Marie-Paule Thill, Stephane Hans, Didier Dequanter, and
Sven Saussez for having addressed patients to the
European Reflux Clinic and the consultation of the author
of the paper.

Sponsorships
None.

References
1. Lechien JR, Vaezi MF, Chan WW, et al. The Dubai definition and di-
agnostic criteria of laryngopharyngeal reflux: the IFOS consensus.
Laryngoscope. 2024;134:1614-1624. https://doi.org/10.1002/lary.31134.
2. Yeakel H, Balouch B, Vontela S, et al. The relationship between chronic
cough and laryngopharyngeal reflux. J Voice. 2023;37:245-250. https://doi.

org/10.1016/j jvoice.2020.11.011.

3. Hawkshaw MJ, Pebdani P, Sataloff RT. Reflux laryngitis: an update,
2009-2012. J Voice. 2013;27:486-494. https://doi.org/10.1016/j.jvoice.
2013.03.001.

4. Hrankova V, Balner T, Gubova P, et al. Narrative review of relationship
between chronic cough and laryngopharyngeal reflux. Front Med
( Lausanne). 2024;11:1348985. https://doi.org/10.3389/fmed.2024.1348985.

5. Fraser-Kirk K. Laryngopharyngeal reflux: a confounding cause of
aerodigestive dysfunction. Aust Fam Physician. 2017;46:34-39.

6. Koufman JA, Aviv JE. Laryngopharyngeal reflux: update on diag-
nosis and treatment. Curr Opin Otolaryngol Head Neck Surg.
2015;23:210-214.


https://doi.org/10.1002/lary.31134
https://doi.org/10.1016/j.jvoice.2020.11.011
https://doi.org/10.1016/j.jvoice.2020.11.011
https://doi.org/10.1016/j.jvoice.2013.03.001
https://doi.org/10.1016/j.jvoice.2013.03.001
https://doi.org/10.3389/fmed.2024.1348985
http://refhub.elsevier.com/S0892-1997(25)00105-5/sbref5
http://refhub.elsevier.com/S0892-1997(25)00105-5/sbref5
http://refhub.elsevier.com/S0892-1997(25)00105-5/sbref6
http://refhub.elsevier.com/S0892-1997(25)00105-5/sbref6
http://refhub.elsevier.com/S0892-1997(25)00105-5/sbref6

Jérome R. Lechien

Reflux and Cough

7

10.

11.

12.

13.

14.

15.

16.

17.

18.

. Xu JR, Saraswathula A, Bryson PC, et al. Are otolaryngologists

seeing more cough? Longitudinal trends and patterns. Otolaryngol
Head Neck Surg. 2024. https://doi.org/10.1002/0hn.975.

. YiB, Wang S, Xu X, Yu L. Efficacy of behavioral cough suppression

therapy for refractory chronic coughor unexplained chronic cough: a
meta-analysis of randomized controlled trials. Ther Adv Respir Dis.
2024. https://doi.org/10.1177/17534666241305952.

. WulJ, Ma Y, Chen Y. GERD-related chronic cough: possible me-

chanism, diagnosis and treatment. Front Physiol. 2022;13:1005404.
https://doi.org/10.3389/fphys.2022.1005404.

von Elm E, Altman DG, Egger M, et al. STROBE Initiative. The
strengthening the reporting of observational studies in epidemiology
(STROBE) statement: guidelines for reporting observational studies.
J Clin Epidemiol. 2008;61:344-349 . PMID: 18313558.

Lechien JR, Chiesa-Estomba CM, Hans S, et al. European clinical
practice guideline: managing and treating laryngopharyngeal reflux
disease. Eur Arch Otorhinolaryngol. 2024. https://doi.org/10.1007/
$00405-024-09181-z.

Gyawali CP, Kabhrilas PJ, Savarino E, et al. Modern diagnosis of
GERD: the lyon consensus. Gut. 2018;67:1351-1362. https://doi.org/
10.1136/gutjnl-2017-314722.

Lechien JR, Bobin F, Muls V, et al. Validity and reliability of the
reflux symptom score. Laryngoscope. 2020;130:E98-E107. https://doi.
org/10.1002/1ary.28017.

Lechien JR, Rodriguez Ruiz A, Dequanter D, et al. Validity and re-
liability of the reflux sign assessment. Ann Otol Rhinol Laryngol.
2020;129:313-325. https://doi.org/10.1177/0003489419888947.
Lechien JR, Bobin F, Mouawad F, et al. Development of scores as-
sessing the refluxogenic potential of diet of patients with lar-
yngopharyngeal reflux. Eur Arch Otorhinolaryngol.
2019;276:3389-3404. https://doi.org/10.1007/s00405-019-05631-1.
Lechien JR, Carroll TL, Bobin F, et al. Influence of age and sex on
clinical and therapeutic features of laryngopharyngeal reflux.
Otolaryngol Head Neck Surg. 2022;166:468-476. https://doi.org/10.
1177/01945998211020284.

Irwin RS, Oppenheimer JJ, Dunlap W, et al. Yardstickfor managing
cough, part 1. Ann Allergy Asthma Immunol. 2023;130:379-391.
https://doi.org/10.1016/j.anai.2022.12.008.

Morice A, Dicpinigaitis P, McGarvey L, Birring SS. Chronic cough:
new insights and future prospects. Eur Respir Rev. 2021;30:210127.
https://doi.org/10.1183/16000617.0127-2021.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

Johansson H, Johannessen A, Holm M, et al. Prevalence, progression
and impact of chronic cough on employment in Northern Europe. Eur
Respir J. 2021;57:2003344. https://doi.org/10.1183/13993003.03344-
2020.

Meltzer EO, Zeiger RS, Dicpinigaitis P, et al. Prevalence and burden
of chronic cough in the United States. J Allergy Clin Immunol Pract.
2021;9:4037-4044.¢2. https://doi.org/10.1016/j.jaip.2021.07.022.
Francis DO, Rymer JA, Slaughter JC, et al. High economic burden of
caring for patients with suspected extraesophageal reflux. Am J
Gastroenterol. 2013;108:905-911. https://doi.org/10.1038/ajg.2013.69.
Lechien JR, Leclercq P, Brauner J, Pirson M. Cost burden for
healthcare and patients related to the unawareness towards lar-
yngopharyngeal reflux. Eur Arch Otorhinolaryngol. 2024. https://doi.
org/10.1007/s00405-024-08881-w.

Kastelik JA, Aziz I, Ojoo JC, et al. Investigation and management of
chronic cough using a probability-based algorithm. Eur Respir J.
2005;25:235-243. https://doi.org/10.1183/09031936.05.00140803.
Smith JA, Decalmer S, Kelsall A, et al. Acoustic cough-reflux asso-
ciations in chronic cough: potential triggers and mechanisms.
Gastroenterology. 2010;139:754-762. https://doi.org/10.1053/j.gastro.
2010.06.050.

Chang AB, Lasserson TJ, Kiljander TO, et al. Systematic review and
meta-analysis of randomised controlled trials of gastro-oesophageal
reflux interventions for chronic cough associated with gastro-oeso-
phageal reflux. BMJ. 2006;332:11-17. https://doi.org/10.1136/bmj.
38677.559005.55.

Wilkie MD, Fraser HM, Raja H. Gaviscon® Advance alone versus co-
prescription of Gaviscon® Advance and proton pump inhibitors in the
treatment of laryngopharyngeal reflux. Eur Arch Otorhinolaryngol.
2018;275:2515-2521. https://doi.org/10.1007/s00405-018-5079-0.

Lechien JR, De Marrez LG, Hans S, et al. Digestive biomarkers of
laryngopharyngeal reflux: a preliminary prospective controlled study.
Otolaryngol Head Neck Surg. 2024;170:1364-1371. https://doi.org/10.
1002/0hn.674.

Sacco O, Silvestri M, Sabatini F, et al. IL-8 and airway neutrophilia in
children with gastroesophageal reflux and asthma-like symptoms. Respir
Med. 2006;100:307-315. https://doi.org/10.1016/j.rmed.2005.05.011.
Nouraei SAR, Ayres L, Perring SJ. Baroreflex sensitivity in patients
with laryngopharyngeal dysfunction-the overwhelmed vagus hypoth-
esis. JAMA Otolaryngol Head Neck Surg. 2024;150:908-917. https://
doi.org/10.1001/jamaoto.2024.2270.


https://doi.org/10.1002/ohn.975
https://doi.org/10.1177/17534666241305952
https://doi.org/10.3389/fphys.2022.1005404
http://refhub.elsevier.com/S0892-1997(25)00105-5/sbref10
http://refhub.elsevier.com/S0892-1997(25)00105-5/sbref10
http://refhub.elsevier.com/S0892-1997(25)00105-5/sbref10
http://refhub.elsevier.com/S0892-1997(25)00105-5/sbref10
https://doi.org/10.1007/s00405-024-09181-z
https://doi.org/10.1007/s00405-024-09181-z
https://doi.org/10.1136/gutjnl-2017-314722
https://doi.org/10.1136/gutjnl-2017-314722
https://doi.org/10.1002/lary.28017
https://doi.org/10.1002/lary.28017
https://doi.org/10.1177/0003489419888947
https://doi.org/10.1007/s00405-019-05631-1
https://doi.org/10.1177/01945998211020284
https://doi.org/10.1177/01945998211020284
https://doi.org/10.1016/j.anai.2022.12.008
https://doi.org/10.1183/16000617.0127-2021
https://doi.org/10.1183/13993003.03344-2020
https://doi.org/10.1183/13993003.03344-2020
https://doi.org/10.1016/j.jaip.2021.07.022
https://doi.org/10.1038/ajg.2013.69
https://doi.org/10.1007/s00405-024-08881-w
https://doi.org/10.1007/s00405-024-08881-w
https://doi.org/10.1183/09031936.05.00140803
https://doi.org/10.1053/j.gastro.2010.06.050
https://doi.org/10.1053/j.gastro.2010.06.050
https://doi.org/10.1136/bmj.38677.559005.55
https://doi.org/10.1136/bmj.38677.559005.55
https://doi.org/10.1007/s00405-018-5079-0
https://doi.org/10.1002/ohn.674
https://doi.org/10.1002/ohn.674
https://doi.org/10.1016/j.rmed.2005.05.011
https://doi.org/10.1001/jamaoto.2024.2270
https://doi.org/10.1001/jamaoto.2024.2270

	Clinical Relevance and Therapeutic Findings of Chronic Cough Related to Laryngopharyngeal Reflux Disease
	INTRODUCTION
	METHODS
	Subjects and setting
	Hypopharyngeal-esophageal multi-channel intraluminal impedance-pH monitoring
	Symptoms, findings, and cough
	Therapeutic strategies and responses
	Statistical methods

	RESULTS
	Clinical findings
	Therapeutic responses
	Associations

	DISCUSSION
	CONCLUSION
	Author Contributions
	Declaration of Competing Interest
	Acknowledgments
	Sponsorships
	References




