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Background: Laryngopharyngeal reflux is retrograde flow of contents of the stomach to the larynx and the pharynx. 
The study aims to compare two regimens (proton pump inhibitor monotherapy versus triple therapy) on the outcome 
of Helicobactor pylori positive laryngopharyngeal reflux disease.

Methods: The presence of laryngopharyngeal reflux was determined by reflux symptom index and reflux finding 
score. The presence of Helicobactor pylori in the tissue was confirmed by rapid urease test. All urease test negative 
laryngopharyngeal reflux patients were given a course of proton pump inhibitors and results were evaluated. All 
urease test positive patients were divided into two groups. One group was given a course of proton pump inhibitors 
and another group was given a course of triple therapy and the results were compared.

Results: A total number of 704 laryngopharyngeal reflux patients were screened for urease test. Among them 138 
patients (19.6 %) were urease test negative and were given proton pump inhibitor therapy. Improvement in both 
reflux finding score (average score 11.75) and reflux symptom index (average score 5.25) score was observed after 
3 months with p-value<0.05. In urease test positive patients, improvement in scores was observed in both proton 
pump inhibitors and triple therapy group, however marked improvement in the clinical features was observed in triple 
therapy group with p-value<0.05.

Conclusions: The study reveals association between laryngopharyngeal reflux and Helicobactor pylori. Proton pump 
inhibitor therapy is sufficient if no Helicobactor pylori is detected, however incase of presence of Helicobactor pylori, 
triple therapy gives better results.
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INTRODUCTION

Laryngopharyngeal reflux is the most common extra 
esophageal manifestations of gastroesophageal reflux 
disease (GERD).1

Helicobactor pylori (H.pylori) is primarily found in 
the gastric mucosa. However studies have shown the 
existence of this microorganism in paranasal sinuses, 
tonsils, adenoids, and middle ear mucosa.2–4 The rapid 
urease test (RUT) helps to see the presence of H. pylori 
based on the presence of urease enzyme on the tissue 
mucosa. Its advantage over serology is that it only 
detects thepresence of an active infection. 5

The usual practice for the treatment of H. pylori positive 
laryngopharyngeal reflux disease (LPRD) is to give proton 

pump inhibitors, twice daily for 8 weeks.6 The first 
single optical isomer proton pump inhibitor, generally 
provides better acid control than current racemic proton 
pump inhibitors and has a favourable pharmacokinetic 
profile relative to omeprazole. The objectives of this 
study are to determine the incidence of H. pylori 
in patients with LPRD and to compare proton pump 
inhibitors monotherapy versus triple therapy (proton 
pump inhibitors plus two antibiotics)on the treatment 
outcome of H. pylori positive LPRD.

METHODS

This prospective study was carried out from August 2018 
to August 2019 in the Department of Otolaryngology–
Head and Neck Surgery at College of Medical Sciences 
Teaching Hospital in Chitwan, Nepal. Patients above 18 
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years, diagnosed with features of laryngopharyngeal 
reflux as per RFS and/or RSI criteria and were 
consecutively enrolled for the study. Patients with 
recent history of gastrointestinal bleeding and patients 
currently on treatment with proton pump inhibitors or 
H2 antagonists or antibiotics within a period of last 4 
weeks were excluded from the study.

In all patients with classic symptoms of laryngopharyngeal 
reflux disease (LPRD), a reflux symptom index (RSI) 
was determined on the basis of their answers in the 
RSI questionnaire (Table 1).7 After that all patients 
underwent a physical examination, including a flexible 
nasal endoscopic assessment of the larynx to determine 
the reflux finding score (RFS) (Table 2).8 Patients with 
an RSI of 14 or more and/or an RFS of 8 or more were 
considered to have LPRD as defined in the literature.9 
For all patients screened in the LPRD, samples were 
collected from interarytenoid area using flexible nasal 
endoscope containing 1.8 mm biopsy forceps under 
topical local anesthesia, and tested for H.pylori with the 
rapid urease test (RUT).

The sterilely taken biopsy (minimum 2*2 mm pieces) 
was placed in a medium with urea and pH indicator. If 
the biopsy material contained H. pylori, urease enzyme 
present in the bacteria acted on urea to change it into 
ammonia and carbon dioxide.pH was changed by the 
released ammonia, and the indicator changed its color 
from yellow to orange, red, or purple. CLO (Kimberly- 
Clark, USA) test was used. The color changes were 
evaluated after 20 min, as well as 1, 3, and 24 hours.10 
A positive RUT requires approximately 100,000 H. pylori 
in the biopsy sample to change the color using an agar-
based test such as the CLO test.11The time for the test to 
turn positive depended on the concentration of bacteria 
and the temperature. Most turned positive within 120 to 
180 minutes but it was best to wait for atleast 24 hours. 
12,13 After 24 hours the test might turn positive from the 
presence non-H. pylori urease containing organisms.13 
Positive results after24 hours were considered false 
positive and were not used for treatment decisions.

Patients with negative RUT results received once daily 
esomeprazole magnesium, 40mg, for 4 weeks.14 566 
patients with positive RUT test results were divided 
into 2 equal randomly assigned groups, 283 each: one 
group received only esomeprazole magnesium, 40 mg, 
for 4 weeks, and the other group that received triple 
therapy comprising esomeprazole magnesium, 40 mg, 
plus amoxicillin sodium, 1g, and clarithromycin, 500 mg, 
for the same period.

Principal investigator who was blinded to the treatment 

protocol performed follow-up evaluation for all patients 
after the end of medical treatment. The patients were 
followed up after one months and three months. Reflux 
symptom index and reflux finding score was again 
determined in all patients. Patients with an RSI of less 
than 14 and/or an RFS of less than 8 were considered to 
be fully recovered from LPR.

A proforma was filled by the principal investigator 
which contained  initial RFS and RSI scores, result of 
RUT test and subsequent RFS and RSI scores after one 
and three months. The three month post treatment 
RSI and RFS scores were taken to monitor treatment 
outcome. The study protocol was approved by the local 
ethics committee and written and informed consent was 
obtained from all patients.

Table 1. Reflux Symptiom Index.7

Table 2. Reflux Finfing Score.8

Comparison of proton pump inhibitor and triple therapy regimen for laryngospharungeal reflux disease
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RESULTS

The mean age of the 704 patients in the study was 32.4 
years and male to female ratio was 1.9. Descriptive 
statistics categorized based on H.pylori status are shown 
in Table 3. The main symptom was globus sensation 
seen in 90.05% of patients, followed by frequent throat 
clearing (58.52%) and voice problems (51.84%) (Table 
4). Erythema of the supraglottic region was the most 
common laryngoscopic finding seen in 89.91% of cases, 
followed by posterior commissure hypertrophy (76.14%) 
and ventricular obliteration (64.91%) (Table 5).

Table 3. Comparison of the demographics and 
unhealthy habits between the patients positive and 
negative for H. pylori in the biopsy material from the 
larynx.

Variables Rapid Urease Test Result
p- 

Value
Positive 

(566) 
patients

Negative 
(138) 

patients

Male/Female ratio 2.04 1.76

Age (years) 37.8 years 33.6 years

Body mass index 27.8 28.2

Smoker (%) 212 (37.5%) 57 (41.3%) 0.46*

Drinkers (%) 168 (29.7%) 36 (26.2%) 0.47*

History of GERD 
(%) 440 (77.8%) 112(81.1%) 0.45*

*Chi square test done showing p-value>0.05

Table 4. Relationship Between Laryngopharyngeal 
Reflux Disease (LPRD) Symptoms With Rapid Urease 
Test Results.

Laryngopharyngeal 
Reflux Disease 
Symptoms

Rapid Urease Test Result
p- 
Value

Positive 
(566) 
patients

Negative 
(138) 
patients

Hoarseness or 
voice problems 297(52.47%) 68(49.27%) 0.50*

Throat clearing 333(58.83%) 79(57.24%) 0.73*

Excess mucus or 
postnasal drip 141(24.91%) 31(22.46%) 0.64*

Difficulty in 
swallowing 81(14.31%) 19(13.76%) 0.87*

Coughing after 
eating or lying 
down

37(6.58%) 10(7.25%) 0.76*

Breathing 
difficulties or 
choking episodes

31(5.48%) 9(6.52%) 0.63*

Annoying cough 197(34.8%) 43(31.16%) 0.42*

Sensation of a 
lump or foreign 
body in the throat

513(90.6%) 121(87.69%) 0.30*

Burning, 
heartburn, chest 
pain, indigestion, 
or stomach acid 
coming up (reflux)

255(45.05%) 61(44.20%) 0.86*

*Chi square test done showing p-value>0.05

Table 5. Relationship Between Laryngopharyngeal Reflux 
Disease (LPRD) Signs With Rapid Urease Test Results.

Laryngopharyngeal Reflux 
Disease signs (Flexible 
Nasopharyngolaryngoscopic 
Findings)

Rapid Urease Test 
Result

p- 
ValuePositive 

(566) 
patients

Negative 
(138) 
patients

Subglottic oedema 113 
(19.96%)

29 
(21.01%) 0.78*

Ventricular obliteration 375 
(66.25%)

82 
(59.42%) 0.13*

Erythema/hyperemia 512 
(90.45%)

121 
(87.68%) 0.33*

Vocal fold oedema 99 
(17.49%)

27 
(19.56%) 0.57*

Diffuse laryngeal oedema 41 
(7.24%)

11 
(7.97%) 0.77*

Posterior commissure 
hypertrophy

425 
(75.08%)

111 
(80.43%) 0.18*

Granuloma/Granulation 
tissue

41 
(7.24%)

9 
(6.52%) 0.08*

Thick endolaryngeal mucus 323 
(57.06%)

91 
(65.94%) 0.06*

*Chi square test done showing p-value>0.05
The patients were divided into two groups based on 
the results of RUT. Patients who’s RUT were negative 
were given once daily dose of esomeprazole magnesium, 
40 mg, for 4 weeks. On follow up after three months 
marked improvement in both the RSI and RFS was 
observed (Table 6). The P value in both the RSI and RFS 
was statistically significant (p-value<0.0001).

The 566 patients with positive RUT test results were 
randomized into 2 equal groups (283 patients each).  
Esomeprazole magnesium, 40 mg, for 4 weeks was given 
to control group (283 patients); 120 patients (42.4%) 
showed marked improvement in symptoms, while 151 
patients (53.71%) reported no improvement. Twelve 
patients discontinued follow-up.

The second study group (283 patients) received triple 
therapy comprising esomeprazole magnesium, 40 mg 
once  a day,  amoxicillin sodium, 1 g two times a day, 
and clarithromycin, 500 mg two times a day, for the 
same period. 214 patients (75.62%) showed marked 
improvement in symptoms and 60 patients (21.2%) 
showed no improvement. Nine patients discontinued 
follow-up. 

In RUT-negative laryngopharyngeal reflux disease, the 
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mean of difference between pre- and post-therapy RFS 
score was 8.41 with CI 95% (7.89, 8.94) and p-value<0.05. 
Similarly, it was found that the mean of difference 
between pre- and post-therapy RFS score was 7.32 with 
CI 95% (6.86, 7.78) and p-value<0.05. (Table 6).

Pre- and post-therapy RSI and RFS scores were compared 
using two sample t- test in RUT-positive LPRD patients. 
The mean of difference between pre- and post-
therapy RSI score was 1.11 with CI 95% (0.93, 1.28) and 
p-value<0.001 when only proton pump inhibitors were 
given for 1 month. Similarly the mean of difference 
between pre- and post-therapy RSI score was 10.06 
with CI 95% (9.83, 10.29) and p-value<0.001 when triple 
therapy was given (Table 7). However, when the efficacy 
of both forms of treatment were compared, there was a 
significant improvement in RSI score in the triple therapy 
group compared to proton pump inhibitors group. The 

mean difference between the two groups’ RSI score was 
8.95 with CI 95% (8.66, 9.24) and p-value<0.001 (Table 
8).

The mean of difference between pre- and post-therapy 
RFS score was 1.40 with CI 95% (1.23, 1.56) and 
p-value<0.001 when only proton pump inhibitors were 
given for 1 month. Similarly, it was found that the mean 
of difference between pre- and post-therapy RFS score 
was 7.44 with CI 95% (7.15, 7.73) and p-value<0.001 
when triple therapy was given. (Table 7) However when 
the efficacy of both forms of treatment were compared, 
there was a significant improvement in RFS score in the 
triple therapy group compared to proton pump inhibitors 
group. The mean difference between the two groups’ RFS 
score was 6.04 with CI 95% (5.7, 6.38) and p-value<0.001 
(Table 8).

Table 6. Changes in the RUT-negative Laryngopharyngeal Reflux Disease Clinical Features after Anti-Reflux therapy 
(n=138).

RSI score RFS Score

Before treatment After Treatment Before treatment After Treatment

Mean 20.16 11.75 12.57 5.25

Standard Deviation 3.5 1.56 3.67 2.06

Mean Difference 8.41 7.32

Confidence Interval 7.89 to 8.94 6.86 to 7.78

p-value <0.05 <0.05

Table 7. Changes in the RUT-positive Laryngopharyngeal Reflux Disease Clinical Features after Therapy.

RSI Score RFS Score

Only Anti-Reflux 
therapy(n=271) Triple Therapy (n=274) Only Anti-Reflux 

therapy (n=271) Triple Therapy (n=274)

Before 
treatment

After 
treatment

Before 
treatment

After 
treatment

Before 
treatment

After 
treatment

Before 
treatment

After 
treatment

Mean 19.91 18.80 22.52 12.46 12.36 10.96 12.28 4.84

Standard 
Deviation 3.38 2.76 2.12 1.47 3.27 2.70 2.45 1.69

Mean 
Difference 1.11 10.06 1.40 7.44

Confidence 
Interval 0.93 to 1.28 9.83 to 10.29 1.23 to 1.56 7.15 to 7.73

p-value <0.001 <0.001 <0.001 <0.001

Table 8. Comparative Data in the Improvement of RUT-positive Laryngopharyngeal Reflux Disease Clinical 
Features after Therapy.

RSI Score RFS Score

Only Anti-Reflux 
therapy(n=271)

Triple 
Therapy(n=274)

Only Anti-Reflux 
therapy(n=271)

Triple 
Therapy(n=274)

Mean 1.11 10.06 1.40 7.44

Standard Deviation 1.47 1.94 1.39 2.45

Mean Difference 8.95 6.04

Confidence Interval 8.66 to 9.24 5.7 to 6.38

p-value <0.001 <0.001

Comparison of proton pump inhibitor and triple therapy regimen for laryngospharungeal reflux disease
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DISCUSSION

In otolaryngology daily practice, LPRD is one of the most 
common diseases we encounter. Our study explored two 
questions. In the first part of the study, we tested the 
efficacy of long term treatment by proton pump inhibitors 
in H.pylori negative LPRD. The results showed both the 
symptoms and signs of LPRD improved post anti-reflux 
therapy with p-value<0.05. In the second part of the 
study, a test was done to see the association of H.pylori 
infection with the degree or severity of symptoms 
and laryngoscopic findings. The study showed that the 
severity of symptoms and signs do not correlate with 
H.pylori infection in the larynx. The study also compared 
the efficacy of proton pump inhibitor monotherapy 
versus triple therapy in RUT positive H.pylori infection 
of the larynx. The study showed better results with 
triple therapy. 

Study shows more than 70 bacterial species were 
identified as commensal of larynx. Among them, 36 
species were confined to the subglottis and 24 confined 
to the supraglottis and the remainder were common to 
both sites. The majority of the bacterial species were 
same as oral cavity commensals; however potential 
pathogens including Streptococcus pneumoniae, 
Haemophilus and Neisseria were also present. H.pylori 
was not identified as normal laryngeal flora.15 However, 
other studies have suggested that in the presence of H 
pylori infection of the stomach, if there is a pharyngeal 
acid reflux, it would expose the pharynx to the H pylori 
bacterium.16,17There are also studies which shows no 
relationship between gastric H pylori infection and 
LPR.18 H pylori has been also shown in dental plaques 
and pharyngeal tonsils.19,20

There are only a few studies that explore the 
association between H.pylori infection of larynx and 
LPR symptoms.17,21,22There is no definite test for LPR.  
Empirical therapy with PPIs has been widely accepted 
as the treatment of choice for LPR. Other treatment 
options include lifestyle and dietary changes like 
quitting smoking and drinking, weight loss, and avoiding 
caffeine.23

In our study, 704 patients had clinical features 
suggestive of LPRD. Among these 566 (80.05%) patients 
had a positive RUT. In a similar study done by Youssef et 
al, the prevalence was found to be 57.5% and H.pylori 
was detected by stool antigen test. 21 In another study 
done by Haruma et al in Japan, a relationship was shown 
between H.pylori and LPRD with incidence of 31-41%.24 

In both RUT positive and negative groups, the most 
common symptoms were sensation of lump or foreign 

body in throat followed by repeated throat clearing and 
voice problems. The prevalence of symptoms in both the 
groups was almost similar and the difference was not 
statistically significant. The most common laryngoscopic 
findings were erythema of the supraglottic region 
followed by posterior commissure hypertrophy and 
ventricular obliteration in both the RUT positive and 
negative groups and the difference was not statistically 
significant. Similar findings were seen in other studies. 21

In RUT negative group, long term proton pump inhibitors 
showed positive results in terms of improvement of 
RSI and RFS score. Mattoo et al also quoted similar 
findings.25 RUT positive patients were divided into two 
groups in our study. The first group received only proton 
pump inhibitors where as the second group received 
triple therapy. Both groups showed positive results in 
term of improvement of RSI and RFS score, however 
the improvement was more significant in triple therapy 
group. Youssef et al showed similar findings.21A  meta-
analysis, done by Guo et al found PPI therapy had a 
higher response rate than  placebo (risk difference, 0.15; 
95% CI, 0.01-0.30), but it did not show any significant 
improvement in the Reflux Finding Score compared to 
placebo.26

There are certain limitations of this study. It is a single 
center study. The presence of H.pylori in the gastric 
mucosa was not assessed even when H.pylori was 
detected in laryngeal mucosa. In most of the studies, 
proton pump inhibitors therapy is given for atleast 
three months.27–29  In this study it was given only for one 
month. Our study does not aim to point to a specific 
treatment regimen for LPRD, a task left better for 
randomized controlled trials, but our data showed that 
patients with RUT negative LPRD benefit from long term 
treatment with esomeprazole magnesium, with marked 
symptom improvement in most cases. While the patients 
with RUT positive LPRD benefit more from triple therapy 
treatment. Reports of triple therapy success in the 
treatment of GERD are in agreement with our results, 
but still, no available clear guidelines are there for the 
treatment of LPRD.30

CONCLUSIONS

Our study reveals most of the cases of laryngophatyngeal 
reflux have associated H.pylori infection as confirmed 
by rapid urease test. Proton pump inhibitors can 
give better results if H.pylori infection is not seen 
by rapid urease test. However, if rapid uraese test is 
positive for H.pylori, then triple therapy give better 
results than proton pump inhibitors. However, the 
use of triple therapy in the management of H.pylori 
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positive laryngopharyngeal reflux should be confirmed 
by larger scale, well designed, multicentre research 
studies that would examine the relationship between 
laryngopharyngeal reflux disease and H. pylori infection 
in the upper airway, and would assess the effect of H. 
pylori eradication medical management on the course 
of H. pylori-associated laryngeal diseases.
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