
Vol.:(0123456789)

European Archives of Oto-Rhino-Laryngology 
https://doi.org/10.1007/s00405-024-08877-6

LARYNGOLOGY

Efficacy and safety of fexuprazan in patients with symptoms and signs 
of laryngopharyngeal reflux disease: a randomized clinical trial

Su Il Kim1 · Young Chan Lee1 · Wonjae Cha2 · Ah Ra Jung3 · Jeon Yeob Jang4 · Jeong‑Seok Choi5 · Dong Kun Lee6 · 
Hwan Ho Lee7 · Min Su Kwon8 · Yoon Se Lee8 · Young‑Gyu Eun9 

Received: 28 May 2024 / Accepted: 26 July 2024 
© The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2024

Abstract
Purpose  Laryngopharyngeal reflux disease (LPRD) is mainly treated with proton pump inhibitors (PPI) such as esomeprazole, 
which have shortcomings like delayed absorption and increased osteoporosis. Fexuprazan is a novel potent potassium-
competitive acid blocker that inhibits gastric acid secretion with rapid onset and long duration of action. To assess the efficacy 
and safety of fexuprazan compared to esomeprazole in patients with LPRD.
Methods  This prospective, randomized, double-blinded, multicenter, active-controlled trial was conducted in nine 
otolaryngologic clinics. Patients with reflux symptom index (RSI) ≥ 13 and reflux finding score (RFS) ≥ 7 were randomly 
assigned to the fexuprazan or esomeprazole groups, and received fexuprazan 40-mg or esomeprazole 40-mg once daily for 
8 weeks. The outcomes were (1) mean change, change rate, and valid rate in RSI, RFS, and LPR-related questionnaires; and 
(2) adverse events.
Results  A total of 136 patients (fexuprazan n = 68, esomeprazole n = 68) were followed up for ≥ 1 month. Each parameter 
significantly improved after 4 and 8 weeks in each group, with no significant differences between the two groups. For those 
with severe symptoms (RSI ≥ 18), the fexuprazan group (n = 32) showed more improvement in the mean change and change 
rate in the RSI than esomeprazole group (n = 31) after 4 weeks (p = .036 and .045, respectively). This phenomenon was 
especially observed in hoarseness and troublesome cough.
Conclusion  Fexuprazan improved symptoms and signs without no serious adverse events in patients with LPRD. In patients 
with severe symptoms, fexuprazan resulted in a faster symptom improvement than PPI.
Trial registration  KCT0007251, https://​cris.​nih.​go.​kr/​cris/​search/​detai​lSear​ch.​do?​seq=​22100.
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Introduction

Laryngopharyngeal ref lux disease (LPRD) and 
gastroesophageal reflux disease (GERD) are both caused by 
the reflux of gastric content, but two conditions have many 
differences in symptoms, manifestations, and treatment 
response [1, 2]. Patients with LPRD commonly complain 
of globus sensation, hoarseness, or throat clearing caused by 
daytime, upright, gaseous mixed reflux [2]. The diagnosis 
of LPRD is mainly based on symptoms and laryngoscopic 

findings followed by empirical PPI therapy [3]. The 
validated Reflux Symptom Index (RSI) questionnaire is 
commonly utilized to assess the severity of LPRD symptoms 
and to estimate treatment response [4]. The laryngoscopic 
findings-based Reflux Finding Score (RFS) tool has been 
used to assess clinical severity [5]. Patients with RSI and 
RFS ≥ 13 and 7 are considered to have LPRD [6].

PPIs are the most commonly prescribed class of 
medication for reflux diseases such as GERD, esophagitis, 
and LPRD [3, 7]. PPIs such as esomeprazole inhibit gastric 
acid secretion by binding covalently to the gastric acid pump 
H+/K+-ATPase [8]. While GERD is commonly pure gastric 
acid reflux, LPRD is a mixture of other refluxate such as bile 
acids and pepsin [9, 10]. Thus, a substantial proportion of 
patients with LPRD are more refractory to PPI than those 
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with GERD, resulting in more aggressive and prolonged 
PPI therapy [11]. Long-term PPI therapy may increase 
osteoporosis, bone fracture, and community-acquired 
pneumonia [12]. Furthermore, because of diversity in PPI 
metabolism, PPI may not be effective in every patient [13].

Fexuprazan (Daewoong Pharmaceutical Co., Ltd., 
Seoul, South Korea), a novel potassium-competitive acid 
blocker (P-CAB) has been suggested as an alternative 
treatment for acid reflux diseases. P-CABs have an onset 
of action within 2 h, a prolonged half-life (about 9 h) and 
maximal effect from the first dose [14, 15]. In a phase I 
trial, fexuprazan showed rapid and sustained suppression 
of gastric acid secretion, resulting in intragastric pH > 4 for 
24 h in healthy male subjects [13]. In a phase III trial, the 
fexuprazan group showed similar healing rate, symptom 
responses, and side effects at weeks 4 and 8 in GERD-
related erosive esophagitis, compared with the esomeprazole 
group. Furthermore, chronic cough, an extraesophageal 
symptom, was significantly improved in the fexuprazan 
group compared to the esomeprazole group [16]. We 
hypothesized that fexuprazan would have a similar effect 
for erosive esophagitis in LPRD.

This prospective, randomized, double-blind, and actively 
controlled exploratory clinical trial was conducted to 

assess the efficacy and safety of fexuprazan compared to 
esomeprazole in patients with symptoms and signs of LPRD.

Subjects and methods

Trial design

This prospective, randomized, double-blinded, multicenter, 
active-controlled trial was conducted in nine otolaryngologic 
clinics in Korea between August 2022 and December 2023: 
Asan Medical Center, Kyung Hee University Medical 
Center, Kyung Hee University Hospital in Gangdong, Inha 
University Hospital, Seoul National University Bundang 
Hospital, Nowon Eulji University Hospital, Ajou University 
Hospital, Dong-A University Hospital, and Kosin University 
Gospel Hospital. This trial was registered with the Clinical 
Research Information Service of the Republic of Korea 
(ISRCTN, KCT0007251).

Table 1 shows the schedule of the different protocol 
phases according to the standard protocol items: 
recommendations for interventional trials (SPIRIT) guidance 
[17].

Table 1   Summary schedule of enrolment, interventions, and assessments

RFS reflux finding score, RSI reflux symptom index, RSS-12 reflux symptom score-12, LPR-HRQoL laryngopharyngeal reflux-health-related 
quality of life

Timepoint Study period

Enrolment Allocation Post-allocation (treatment)

Visit 1 (−2w ~ 0d) Visit 2 (0d) Visit 3 (4w ± 3d) Visit 4 
(8w ± 3d)

Enrolment:
 Eligibility screen X
 Informed consent X
 Random allocation X

Interventions:
 Experimental group (fexuprazan 40 mg + placebo)
 Control group (esomeprazole 40 mg + placebo)

Assessments:
 Demographics X
 Physical examination X X X X
 Vital signs X X X X
 Blood tests X X X
 Behavior modification education X X X X
 Laryngoscope & RFS X X X
 RSI questionnaire X X X
 RSS-12 questionnaire X X X

LPR-HRQoL questionnaire X X X
 Monitoring adverse events X X X
 Evaluating concomitant medication X X X
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Participants presenting with LPRD symptoms at 
the otolaryngology clinic of each medical center were 
recruited competitively. Eligible participants were 
randomly allocated to either the experimental or the 
control group in a 1:1 ratio after screening based on 
the inclusion and exclusion criteria. Patients were 
assessed for up to 8 weeks after their first visit using 
the RSI, RFS, reflux symptom score-12 (RSS-12), and 
laryngopharyngeal reflux–health-related quality of Life 
(LPR-HRQoL) questionnaires.

Participants and eligibility

Inclusion and exclusion criteria

The inclusion criteria were: (1) age ≥ 19  years; (2) 
LPRD symptoms [18] including lump sensation in the 
throat, troublesome cough, frequent throat clearing, or 
hoarseness ≥ 1 month; (3) RSI ≥ 13; (4) RFS ≥ 7; and (5) 
provision of written informed consent.

The exclusion criteria were: (1) history of malignancy 
of the head and neck, esophagus, or stomach; (2) previous 
radiotherapy; (3) previous anti-reflux or gastroesophageal 
surgery; (4) gastrointestinal disorders such as erosive GERD, 
erosive esophagitis, Barrett’s esophagus, and Zollinger-
Ellison syndrome; (6) administration of H2 blocker, PPI, 
P-CAB, antacid, or prokinetics within 2 weeks; (7) abnormal 
laboratory testing results at screening and follow up (alanine 
aminotransferase, aspartate aminotransferase, alkaline 
phosphatase, gamma-glutamyl transferase, total bilirubin, 
creatinine, or blood urea nitrogen ≥ 2 times the upper limit 
of normal of the reference range for each participating 
hospital); (8) any other conditions or diseases considered 
inappropriate for this study by an investigator.

Ethics

The study was approved by the Institutional Review Board 
(IRB) of Kyung Hee University Hospital at Gangdong 
(approval no. KHNMC 2022-01-020), Seoul National 
University Bundang Hospital (B-2022-741-002), Nowon 
Eulji Medical Center (EMCS 2022-01-033), Ajou 
University Hospital (AJIRB-MED-CT2-21–681), Inha 
University Hospital (2022-01-005), Dong-A University 
Hospital (DAUHIRB-22-042), Kosin University Hospital 
(KUGH 2022-01-037), Kyung Hee University Medical 
Center (KHUH 2022-02-007), and Asan Medical Center 
(S2022-0025-0001).

All participants were provided with information regarding 
the study, and written informed consent was obtained from 
all eligible participants before enrolment.

Interventions

The experimental (fexuprazan) group received both 40 mg 
of fexuprazan and its matching placebo, whereas the control 
(esomeprazole) group received both 40 mg of esomeprazole 
and its matching placebo. The matching placebo in the 
fexuprazan group had the same size, color, and shape; thus, 
they were distinguishable from esomeprazole to ensure the 
double-blind nature of the study. The matched placebo in the 
esomeprazole group had the same properties as fexuprazan. 
All participants took two tablets before breakfast for 
8 weeks.

Furthermore, patients received behavior modification 
education in dietary and lifestyle habits at each visit 
for 8 weeks. Education on dietary habits were: (1) avoid 
caffeine drinks, chocolate, sour fruit, and mint; (2) refrain 
from drinking alcohol; (3) refrain from eating spicy or 
greasy food; (4) refrain from overeating; (5) refrain from 
intense exercise within 2 h of eating; and (6) refrain from 
eating food within 3 h before bed. Education on lifestyle 
habits were: (1) quit smoking; (2) avoiding tight clothes and 
wearing comfortable clothes; (3) trying to maintain normal 
weight; (4) staying left when lying down; and (5) raising 
the bed at the head side if night reflux symptoms are severe.

Outcomes

Primary outcome

The primary outcome was the mean change in the RSI score 
at week 8.

Secondary outcomes

The secondary outcomes were:

(1)	 Mean change in RSI scores at week 4.
(2)	 Change rate and valid rate in RSI scores at weeks 4 and 

8.
(3)	 Mean change, change rate, and valid rate in RFS score 

at weeks 4 and 8.
(4)	 Mean change and valid rate in RSS-12 total and quality 

of life (QoL) scores at weeks 4 and 8.
(5)	 Mean change in LPR-HRQoL scores at weeks 4 and 8.

The RSS-12 questionnaire is a recently validated twelve-
item self-administered questionnaire that assesses symptom 
severity in patients with LPRD [19]. The LPR-HRQoL 
questionnaire is a validated 43-item self-administered 
questionnaire that assesses HRQoL affected by LPRD based 
on the previous month [20].

Responders were defined as participants with a decrease 
of ≥ 50% in the total RSI or RFS scores [18]. The valid rate 
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for the RSI or RFS scores was defined as the proportion 
of responders among patients with LPRD according to the 
RSI or RFS score [21]. Responders according to the RSS-12 
total or QoL scores were defined as patients with a decrease 
of ≥ 20% in the RSS-12 total or QoL scores, and the valid 
rate for the RSS-12 total or QoL score was defined as the 
proportion of responders according to their respective scores 
[22].

Sample size

The effectiveness of fexuprazan was assumed to be similar 
to that of esomeprazole. Therefore, the sample size was 
calculated on the basis of the results of a previous study 
using omeprazole (40  mg), which has the same PPI 
formulation as esomeprazole [23]. Considering a two-sided 
95% confidence interval of 1.220, 95% power, and 1:1 ratio 
of experimental and control groups, approximately 63 
participants were required in each group. Assuming a 15% 
dropout rate, the required sample size was 150 participants 
(75 in each group).

Statistical methods

Patient groups for data analysis

All randomized sets (ARS) included randomly assigned 
participants. The full analysis set (FAS) consisted of 
participants who received at least one dose of the clinical 
trial drug and underwent an efficacy evaluation more than 
once during the treatment period. The per-protocol set (PPS) 
included participants who consumed > 70% of the prescribed 
doses of the clinical study drugs, completed follow-up visits, 
and underwent corresponding outcome measurements. The 
safety set (SS) included all participants who received the 
study drug at least once after randomization.

Statistical analysis

Data are presented as the mean ± standard deviation for 
continuous data or frequencies for categorical data. The 
demographic and baseline values of the experimental and 
control groups were compared and evaluated using analysis 
of variance (ANOVA) for continuous outcome measures and 
Pearson’s chi-square test or Fisher’s exact test for categorical 
outcome measures.

To analyze the primary and secondary outcomes, a paired 
t-test was performed to compare the changes or change 
rates in the treatment group. Differences in the changes or 
change rates of each score between the two groups were 
analyzed using an analysis of covariance (ANCOVA) model. 
In the ANCOVA model, each baseline score and treatment 
group were included as covariates and factors, respectively. 

Pearson’s chi-square test or Fisher’s exact test was used to 
compare the valid rates of each score.

For safety analysis, Pearson’s chi-square test or Fisher’s 
exact test was used to compare the differences in the 
incidence of adverse events (AEs) between the two groups. 
The R software package (http://​www.r-​proje​ct.​org) was used 
for all statistical analyses. Statistical significance was set at 
p < 0.05.

Results

Patient allocation and baseline demographics

Of the 170 patients screened, 155 who met the inclusion 
criteria were included in the ARS and randomly allocated 
to the experimental (fexuprazan; n = 79) or control 
(esomeprazole; n = 76) groups. The FAS included 136 
patients (n = 68 in each group), and the SS included 150 
patients (n = 75 in each group). The detailed reasons for 
exclusion from each group are described in Fig. 1.

There were no significant differences in age, sex, smoking 
history, alcohol history, caffeine history, comorbidities, 
disease duration, baseline RSI, or RFS between the two 
groups (Table S1). The baseline RSI scores were 20 ± 6.354 
and 19.842 ± 6.474 in fexuprazan and esomeprazole groups, 
respectively (p = 0.878).

Efficacy assessment in the FAS

In the FAS, the drug compliance rates throughout 8 weeks 
were 92.43 ± 20.775% and 93.98 ± 17.720% in the 
fexuprazan and esomeprazole groups, respectively. There 
were no significant differences in compliance rates between 
the two groups.

A summary of the efficacy in the FAS is presented 
in Table 2. In the FAS analysis, both groups showed a 
significant decrease in the mean change in the RSI and RFS 
scores at weeks 4 and 8 (Table 2 and Fig. 2). Furthermore, 
both groups showed significant improvement in the mean 
changes in the RSS-12 total, RSS-12 QoL, and LPR-HRQoL 
scores at weeks 4 and 8. However, there were no significant 
differences in the degree of mean change, change rate, or 
valid rate of each score at weeks 4 and 8 between the two 
groups.

Subgroup analysis

The distribution of the baseline RSI in the FAS ranged from 
13 to 42, indicating that the severity of symptoms varied 
(Fig. 3). The median value of baseline RSI in FAS was 18, 
thus FAS was classified into severe (n = 63; RSI > 18) and 
mild (n = 73; RSI ≤ 18) groups.

http://www.r-project.org
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The severe group in the FAS contained fexuprazan 
(n = 32) and esomeprazole (n = 31) groups, while mild group 
contained fexuprazan (n = 36) and esomeprazole (n = 37) 
groups.

Efficacy assessment in severe group

In the severe group, both groups showed a significant 
decrease in the degree of mean change and change rate 
in each score at weeks 4 and 8 (Table 3). There were no 
significant differences in the degree of mean change and 
change rate in the RSI score at week 8 between the two 
groups. However, at 4 weeks, the fexuprazan group showed 
more improvement than the esomeprazole group in the 
mean change and the change rate in the RSI score (p = 0.036 
and 0.045; Fig. 4A). Furthermore, the fexuprazan group, 
compared to the esomeprazole group, showed significant 

improvement or an improvement tendency in the degree of 
the mean change, the change rate, and the valid rate in the 
RFS score not at week 4 but at week 8 (Fig. 4B).

Individual RSI items in the both groups were further 
analyzed (Table S2). After 4 weeks, both groups showed 
a significant decrease in the mean change in each RSI 
item except swallowing difficulty and breathing difficulty. 
Furthermore, the fexuprazan group, compared to the 
esomeprazole group, showed significant improvement or an 
improvement tendency in the mean change in hoarseness, 
swallowing difficulty, and troublesome cough at week 4 
(p = 0.006, 0.050, and 0.033; Fig. 5).

There were no significant differences in the valid rate 
of the RSS-12 total score at weeks 4 and 8 (Figure S1A). 
However, the fexuprazan group, compared to the 
esomeprazole group, showed significant improvement in the 
valid rate of the RSS-12 QoL score at week 4 (p = 0.020; 

Screened (n = 170)

Exclusions (n = 15)
� Not meeting inclusion criteria (n = 11)
� Declined to participate (n = 3)
� Other reasons (n = 1): follow-up loss

Safety set n = 75
Full analysis set n = 68
Per-protocol set n = 53

Completed (n = 57)
Drop-out (n = 22) 
- Adverse event (n = 3)
- Violation of inclusion/exclusion criteria (n = 3)
- Used prohibited concomitant drug (n = 4)
- Major protocol violation (n = 1)
- Follow-up loss (n = 1)
- Withdrawal of consent (n = 10)

Experimental (fexuprazan) group:
fexuprazan 40mg/day (n = 79)

Completed (n = 58)
Drop-out (n = 18)
- Adverse event (n = 2)
- Violation of inclusion/exclusion criteria (n = 3)
- Used prohibited concomitant drug (n = 3)
- Major protocol violation (n = 1)
- Follow-up loss (n = 0)
- Withdrawal of consent (n = 9)

Control (esomeprazole) group:
esomeprazole 40mg/day (n = 76)

Safety set n = 75
Full analysis set n = 68
Per-protocol set n = 56

Randomized (n = 155)

All randomized set

Fig. 1   Study flow diagram
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Table 2   Evaluation of efficacy (full analysis set; n = 136)

Values are presented as mean ± standard deviation or percentage
RSI reflux symptom index, RFS reflux finding score, RSS-12 reflux symptom score-12, LPR-HRQoL laryngopharyngeal reflux-health-related 
quality of life, ANCOVA analysis of covariance
a Testing for difference between two groups (ANCOVA model with treatment group as a factor and baseline score as covariate; Pearson’s Chi-
square test or Fisher’s exact test for valid rate)
b Testing for changes within each group (paired t-test)

Variables Fexuprazan group (n = 68) Esomeprazole group (n = 68) p-valuea

Value p-valueb Value p-valueb

RSI score (change) Baseline 20.132 ± 6.181 – 19.632 ± 6.526 – .647
4 weeks 12.897 ± 5.998 (−7.235 ± 6.645)  < .001* 14.721 ± 9.157 (−4.912 ± 7.977)  < .001* .074
8 weeks 11.103 ± 7.651 (−9.029 ± 7.602)  < .001* 12.059 ± 9.616 (−7.574 ± 8.322)  < .001* .333

RSI change rate 4 weeks −33.973 ± 28.047  < .001* −25.323 ± 44.01  < .001* .185
8 weeks −44.367 ± 35.626  < .001* −40.099 ± 45.897  < .001* .535

RSI valid rate 4 weeks 26.470% 32.352% .451
8 weeks 51.470% 48.529% .731

RFS score (change) Baseline 11.104 ± 3.276 – 11.132 ± 3.017 – .959
4 weeks 7.821 ± 3.167 (−3.284 ± 2.843)  < .001* 7.779 ± 3.523 (−3.353 ± 3.222)  < .001* .903
8 weeks 6.254 ± 3.254 (−4.851 ± 3.421)  < .001* 6.441 ± 3.365 (−4.691 ± 3.625)  < .001* .737

RFS change rate 4 weeks −28.265 ± 22.016  < .001* −29.382 ± 28.534  < .001* .804
8 weeks −42.714 ± 25.66  < .001* −40.745 ± 29.687  < .001* .672

RFS valid rate 4 weeks 19.402% 27.941% .243
8 weeks 46.268% 42.647% .672

RSS-12 total score (change) Baseline 82.809 ± 49.587 – 87.731 ± 55.997 – .589
4 weeks 44.353 ± 38.712 (−38.45 ± 39.64)  < .001* 56.194 ± 53.748 (−31.53 ± 48.55)  < .001* .154
8 weeks 35.809 ± 39.889 (−47 ± 42.571)  < .001* 43.97 ± 47.825 (−43.76 ± 53.92)  < .001* .355

RSS-12 total score valid rate 4 weeks 80.882% 73.134% .284
8 weeks 79.411% 77.611% .799

RSS-12 QoL score (change) Baseline 24.103 ± 11.753 – 25.449 ± 12.729 – .524
4 weeks 15.015 ± 9.771 (−19.12 ± 226.73)  < .001* 18.537 ± 13.391 (−6.91 ± 10.908)  < .001* .086
8 weeks 12.662 ± 10.85 (−26.10 ± 231.94)  < .001* 15.09 ± 12.169 (−10.35 ± 12.50)  < .001* .300

RSS-12 QoL score valid rate 4 weeks 76.470% 64.179% .117
8 weeks 73.529% 76.119% .728

LPR-HRQoL score (change) Baseline 83.221 ± 53.84 – 91.373 ± 63.643 – .422
4 weeks 59.618 ± 51.53 (−23.603 ± 36.11)  < .001* 72.299 ± 61.301 (−19.07 ± 44.81)  < .001* .294
8 weeks 53.706 ± 50.775 (−29.515 ± 39.89)  < .001* 59.119 ± 52.288 (−32.25 ± 55.31)  < .001* .892
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Fig. 2   The mean value of RSI and RFS scores between the esomeprazole and fexuprazan groups from baseline to week 4 and 8 (full analysis set; 
n = 136). RSI reflux symptom index, RFS reflux finding score, ESO esomeprazole group, FEX fexuprazan group
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Figure S1B). There were no significant differences in the 
valid rate of the RSS-12 QoL score at week 8.

Efficacy assessment in mild group

Compared with baseline, each parameter was significantly 
improved at weeks 4 and 8 within each group, except for the 
mean change in the LPR-HRQoL score at week 4 (Table S3). 
There were no significant differences in the degree of 
improvement of each parameter between the two groups.

Adverse events

Adverse events were analyzed in the SS (n = 150). There 
were no significant differences in treatment-emergent 
adverse events (TEAEs) or adverse drug reactions (ADRs) 
between the groups (Table  4). TEAEs were identified 
in 16 patients in the fexuprazan group and 17 patients in 
the esomeprazole group. ADRs were identified in five 
patients in the fexuprazan group and in four patients in the 
esomeprazole group. No serious TEAEs or ADRs were 
identified in either patient group.

Discussion

PPIs are commonly used to treat acid-related reflux diseases, 
but ineffective for postprandial heartburn, extra-esophageal 
GERD symptoms, and may cause some complications with 
long-term therapy [24]. Thus, new gastric acid suppressant 
P-CABs such as fexuprazan are available as alternatives 
treatment for GERD [25]. LPRD, like GERD, is also 
caused by reflux of gastric contents and treated with PPI 

or P-CAB. However, LPRD requires at least 8 weeks of 
prolonged anti-reflux therapy to significantly improve 
major extraesophageal symptoms. Patients with LPRD 
can be initially treated with 40 mg esomeprazole once a 
day for 8 weeks [26]. In our trial, the efficacy and safety 
of fexuprazan 40 mg compared with esomeprazole 40 mg 
for 8 weeks, in patients with symptoms and signs of LPRD 
were examined. Both groups presented similar treatment 
responses, with different response patterns for some detailed 
features.

There are many differences in the action mechanisms 
between PPIs and P-CAB [27]. P-CAB can directly inhibit 
the proton pump without transformation to the active form 
and thus can be taken regardless of the meal. In addition, 
P-CAB can fully control the proton pump after the first dose, 
resulting in rapid action. Clinical trials on the effectiveness 
of P-CAB in GERD are being conducted; however, there is 
still a lack of information on the effectiveness of P-CAB in 
LPRD. In this study, fexuprazan resulted in faster symptom 
improvement than esomeprazole in patients with LPRD with 
severe symptoms, especially in terms of extra-esophageal 
symptoms. This may serve as the basis for the use of P-CAB 
in LPRD, which often requires a longer treatment than 
GERD.

In this study, the FAS was used for efficacy evaluation. 
The primary outcome was the mean change in the RSI score 
at week 8. Each group showed a significant decrease in the 
mean change in RSI score at week 8 and there were no 
significant differences between the two groups. The mean 
change in the RSI score at week 8 in the fexuprazan group 
was -9.029 ± 7.602. In previous studies of patients with 
LPRD, the mean change in the RSI score at week 8 was −7.1 
and −5.18 for the PPIs rabeprozole [21] and omeprazole 

Fig. 3   The distribution of 
baseline RSI scores. The 
median baseline RSI score in 
the full analysis set (n = 136) is 
18. RSI reflux symptom index, 
ESO esomeprazole group, FEX 
fexuprazan group
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Table 3   Evaluation of the efficacy in the participants with severe symptoms (severe groups in full analysis set; n = 63)

Values are presented as mean ± standard deviation or percentage
RSI reflux symptom index, RFS reflux finding score, RSS-12 reflux symptom score-12, LPR-HRQoL laryngopharyngeal reflux-health-related 
quality of life, ANCOVA analysis of covariance
a Testing for difference between two groups (ANCOVA model with treatment group as a factor and baseline score as covariate; Pearson’s Chi-
square test or Fisher’s exact test for valid rate)
b Testing for changes within each group (paired t-test)

Variables Fexuprazan group (n = 32) Esomeprazole group (n = 31) p-valuea

Value p-valueb Value p-valueb

RSI score (change) Baseline 25.375 ± 5.11 – 25.29 ± 5.587 – .950
4 weeks 15.031 ± 6.689 (−10.344 ± 7.173)  < .001* 18.935 ± 8.816 (−6.355 ± 8.196)  < .001* .036*
8 weeks 13.469 ± 8.655 (−11.906 ± 8.275)  < .001* 16.194 ± 10.015 (−9.097 ± 8.972)  < .001* .202

RSI change rate 4 weeks −40.162 ± 24.418  < .001* −25.009 ± 33.387  < .001* .045*
8 weeks −47.359 ± 31.935  < .001* −36.635 ± 37.971  < .001* .229

RSI valid rate 4 weeks 28.125% 25.806% .835
8 weeks 50% 38.709% .367

RFS score (change) baseline 11.906 ± 3.559 – 11 ± 3.225 – .294
4 weeks 7.938 ± 3.724 (−3.969 ± 3.177)  < .001* 7.742 ± 3.406 (−3.258 ± 3.642)  < .001* .701
8 weeks 5.563 ± 3.491 (−6.344 ± 3.395)  < .001* 6.419 ± 3.334 (−4.581 ± 4.403)  < .001* .163

RFS change rate 4 weeks −32.796 ± 22.494  < .001* −26.994 ± 30.425  < .001* .515
8 weeks −53.818 ± 23.22  < .001* −37.391 ± 33.404  < .001* .043*

RFS valid rate 4 weeks 28.125% 29.032% .936
8 weeks 65.625% 41.935% .059

RSS-12 total score (change) Baseline 117.438 ± 39.703 – 116.903 ± 60.815 – .967
4 weeks 57.438 ± 40.814 (−60 ± 43.073)  < .001* 70.161 ± 51.241 (−46.742 ± 41.96)  < .001* .161
8 weeks 46.063 ± 45.375 (−71.375 ± 46.23)  < .001* 57 ± 45.636 (−59.903 ± 53.16)  < .001* .276

RSS-12 total score valid rate 4 weeks 84.375% 74.193% .318
8 weeks 87.5% 70.967% .105

RSS-12 QoL score (change) Baseline 32.125 ± 8.951 – 31.423 ± 13.433 – .806
4 weeks 18.813 ± 9.727 (−13.313 ± 10.30)  < .001* 23 ± 13.117 (−8.419 ± 10.791)  < .001* .059
8 weeks 15.813 ± 11.546 (−16.313 ± 11.75)  < .001* 18.903 ± 11.455 (−12.516 ± 12.49)  < .001* .200

RSS-12 QoL score valid rate 4 weeks 84.375% 58.064% .020*
8 weeks 78.125% 77.419% .946

LPR-HRQoL score (change) Baseline 106.875 ± 44.711 – 120.258 ± 63.218 – .334
4 weeks 67.719 ± 46.91 (−39.156 ± 34.26)  < .001* 94.323 ± 65.041 (−25.935 ± 47.06) .004* .101
8 weeks 62 ± 51.575 (−44.875 ± 42.68)  < .001* 78.484 ± 59.234 (−41.774 ± 60.83)  < .001* .449
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Fig. 4   The mean values of RSI and RFS scores in the esomeprazole and fexuprazan groups at baseline and weeks 4 and 8 (severe groups in full 
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[23], respectively, similar to the present study, although with 
a slightly smaller change than with fexuprazan.

A previous double-blinded placebo-controlled study 
reported that patients with LPRD had a significant 
improvement in both RSI and RFS scores compared to 
placebo when treated with esomeprazole [28]. In our study, 
when LPRD was treated with esomeprazole or fexuprazan, 
both RSI and RFS scores at weeks 4 and 8 showed significant 
improvement. Both the fexuprazan and esomeprazole groups 
showed a valid rate of approximately 30% at week 4 and 
approximately 50% at week 8, without significant differences 
between the two groups. Both groups showed a greater 
response rate at week 8 than at week 4; Thus, long-term 
administration of PPI or P-CABs is required to treat LPRD.

There are several studies comparing the effects of PPI 
therapy and placebo in patients with suspected LPRD [29, 
30]. Most studies did not show significant improvement 
in symptom relief or laryngeal findings compared to 
placebo when taking PPI in patients with suspected LPRD. 
This means that not only PPI therapy but also behavioral 
modification is very important in the treatment of LPRD. 

This is thought to be because PPI therapy suppresses 
reflux, but cannot eliminate the underlying etiology of 
LPRD [31]. Eating meals within two hours before bedtime, 
caffeine drinks, sour fruit, and spicy food is associated with 
prolonged acidity in the stomach, which could cause reflux. 
Additionally, increasing weight is significantly associated 
with increase in the risk for reflux diseases [32]. Thus, we 
tried to minimize the difference between behavior habits in 
the two groups by educating these habits and checking their 
performance at each patient’s visit in this study. Further 
studies comparing the fexuprazan group with the placebo 
group may helpful to systemize the effects of behavior 
modification in patients with LPRD.

The comparison between the fexuprazan and 
esomeprazole groups in the FAS does not reflect the 
therapeutic effects for patients with LPRD according to 
the degree of symptom severity. To compensate for this 
limitation, the FAS was classified into severe and mild 
symptom groups based on the median value of the baseline 
RSI. In the severe group, the fexuprazan group showed a 
greater improvement in the mean change in the RSI score 
(hoarseness, swallowing difficulty, and troublesome cough) 
at week 4 than the esomeprazole group. Similarly, the 
fexuprazan group showed greater improvement in the RSS-
12 QoL score at week 4 than the esomeprazole group. This 
may relate to the rapid action and long-lasting effect of 
P-CAB compared with esomeprazole.

Our study had some limitations. First, to maintain the 
double-blind condition, all patients in both groups were 
administered the medication only before meals. PPIs 
can only be taken before meals, whereas P-CABs can 
be administered independently. Thus, the advantages of 
postprandial administration, such as convenience and patient 
compliance, were not considered. Second, 24-h MII-pH, 
which is considered the gold standard for the diagnosis of 
LPRD [33, 34], was not performed because of the need for 
common diagnostic tools in the study’s institutions. Further 
studies analyzing the therapeutic effect of fexuprazan after 
detailed classification of reflux types using 24-h MII-pH will 
be of value [35]. Finally, the total duration of this clinical 
trial was 8 weeks, which limits the analysis of long-term 
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Table 4   Summary of all adverse events (safety set; n = 150)

Data are presented as number (%)
TEAE treatment-emergent adverse event, ADR Adverse drug reaction, 
UAE unexpected adverse event, UADR unexpected adverse drug 
reaction, AE adverse event
a Testing for difference between two groups (Fisher’s exact test)

Fexuprazan 
group 
(n = 75)

Esomeprazole 
group (n = 75)

p-valuea

Subjects with TEAEs 16 (21.33) 17 (22.67) 1.000
Subjects with ADRs 5 (6.67) 4 (5.33) 1.000
Subjects with serious 

TEAEs
0 0 –

Subjects with serious 
ADRs

0 0 –

Subjects with UAEs 12 (16.00) 13 (17.33) 1.000
Subjects with UADRs 4 (5.33) 4 (5.33) 1.000
AEs causing drop-out 3 (4.00) 2 (2.67) 1.000



	 European Archives of Oto-Rhino-Laryngology

efficacy and side effects of fexuprazan. LPRD usually 
requires a longer and more aggressive treatment than GERD. 
Follow-up clinical trials should be conducted over a trial 
period of more than 3 months. Twice-daily dosing of PPIs 
presented better treatment results than once-daily dosing 
in some articles [36]. Although the therapeutic efficacy of 
P-CAB is sustained for 24 h, it is also necessary to evaluate 
the treatment response of twice-daily dosing of P-CAB in 
future studies.

To the best of our knowledge, this is the first multicenter 
prospective randomized controlled trial to compare the 
efficacy of P-CABs with PPIs for LPRD. The usefulness 
of fexuprazan in LPRD was confirmed, without significant 
side effects, and symptoms such as hoarseness, swallowing 
difficulty, and troublesome cough improved faster with 
fexuprazan than with esomeprazole in patients with more 
severe symptoms. Fexuprazan is a safe and effective 
alternative therapeutic option to PPIs in patients with LPRD.
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